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Symposium Abstracts (alphabetical order):

Lore Ayoub, P. Hallock Muller, J. Cannizzaro,

D. English, and C. Du
Can Temporal and Spatial Changes in Solar Energy Reaching Florida's coral Reefs Provide Clues to Managing Bleaching Stress?
Experiments have demonstrated that corals and reef-dwelling foraminifera bleach more readily when exposed to high energy, short wavelength solar radiation (blue, violet and ultraviolet (UVR); ~280-490 nm. In seawater, chromophoric dissolved organic matter (CDOM), also called gelbstoff, preferentially absorbs these shorter wavelengths, which consequently bleach and degrade the CDOM, allowing further penetration of UVR.  Alteration and destruction of watershed and coastal wetlands have reduced natural sources of CDOM that are tidally flushed into reefal waters. We have measured absorption of UVR and incident UVR at various reefs in the Florida Keys that differ in distance from shore and in the degree of anthropogenic development versus intact mangrove hammock of the adjacent shoreline. These measurements were used to calculate the intensity of UVR reaching the benthos. Comparing a reef adjacent to developed shoreline, Three Sisters Reef, to Algae Reef, a reef adjacent to intact mangrove hammock shoreline, results from May to September 2004 show that downwelling UV irradiance reaching the benthos ranged from two times to an order of magnitude greater and exhibited greater variability at Three Sisters Reef (.013 - .044 W/m2) than at Algae Reef (0.008 – 0.015 W/m2). Transects going from an onshore mangrove-lined canal, to an onshore reef, offshore reef and deep (blue) water show a steady decrease in absorption due to CDOM. These results can provide guidance to resource managers regarding management of CDOM sources, including preservation of tidal wetlands and controlled releases of Everglades water into Florida Bay.  
Kathryn Bailey

Functional Gene Expression of Ribulose- 1,5- bisphosphate carboxylase/oxygenase (RubisCO) in the Marine Environment
Ribulose-1,5-bisphosphate carboxylase/oxygenase (RubisCO) is the key enzyme in the Calvin-Benson-Bassham (CBB) pathway of photosynthetic carbon fixation in phytoplankton, which is the fundamental pathway for the movement of inorganic carbon into the biosphere.  The gene that codes for the large subunit of RubisCO is rbcL.  It has been shown that rbcL transcription is correlated to the amount of carbon

fixation occurring in marine environments.  Macroarrays have been used to study functional gene expression from environmental samples.  We plan to develop a macroarray to quantify the functional gene expression of rbcL in the marine environment.  Polymerase chain reaction was performed on a chrysophyte, chlorophyte, prochlorophyte, synechococcus, diatom and a prymnesiophyte.  The PCR products were spotted onto a charged nylon membrane.  In vitro transcripts from rbcL clones from the Gulf of Mexico of various types were hybridized to the membrane.  After hybridization onto the array, spots will be detected using chemiluminescence.  These arrays will be employed to quantitate rbcL mRNA from Tampa Bay, FL and Gulf of Mexico water samples.
Kwasi Barnes

An Evaluation of Molecular and Morphological Approaches to Assessing the Diversity and Distribution of Algal Symbionts in Foraminifers of the Genus Amphistegina
Benthic foraminifers of the genus Amphistegina host a diverse array of diatom endosymbionts, which appear to be necessary for the foraminifers’ survival.  This symbiosis is analogous to the relationship between scleractinian corals and their zooxanthellae (dinoflagellate symbionts).  Amphistegina inhabit tropical and subtropical reef environments worldwide and have a broad depth distribution from shallow tide pools (<1m) to deep reef slopes (>100m). One of the possible reasons these foraminifers are capable of inhabiting such a broad range of depths and consequently, light regimes, is their ability to host multiple species and strains of diatom symbionts—in some cases simultaneously.  For my doctoral dissertation, I am exploring the diversity and distribution of algal endosymbionts in Amphistegina and how that relates to depth, geographical location, seasons, and physiological state of the host.  I am utilizing both morphological and molecular techniques for this assessment.  Endosymbiotic diatoms do not produce their characteristic silica frustules while inside host cells, and must be cultured outside the foraminiferal cell for identification.  Therefore, several culturing techniques and growth media were used to obtain the frustule-bearing symbionts in order to identify them morphologically using scanning electron microscopy.  The success rate of obtaining diatom cultures from single Amphistegina cells ranged from 10% to > 80% depending on the health of the host specimen, the type of growth media, the extraction/culturing technique, and even where the host samples were collected.  For the molecular assessment, DNA was extracted directly from the foraminiferal cells and also from the diatom cultures grown from the foraminiferal cells.  A combination of many published and unpublished DNA extraction methods were used to isolate the DNA within the foraminiferal cells or diatom cultures.  The extracted DNA was then used in a 25 or 50(l PCR reaction at a 5, 1, 0.1, and 0.01(l volume in order to amplify the 18S (small subunit rDNA) and part of the rbcL (ribulose-1,5-bisphosphate carboxylase/oxygenase, i.e., RuBisCO) gene sequences.  Amplification of these genes ranged from 0% (no amplification) to 50% successful amplification based on the extraction method (or combination of methods) used and dilution factor of the template DNA. The low success rate of the PCR reactions appears to be related to the quality of the template DNA and the efficiency of the DNA extractions.  For instance, over 300 18S sequences have been obtained from DNA extracts from Amphistegina, yet none of these sequences appear to be that of the host. Furthermore, diatom species observed in culture by scanning electron microscopy were not sequenced from DNA extracts of the same culture, even after multiple attempts.  In summary, although molecular genetics methods are often considered more robust than morphological methods because they can discriminate between closely related species and detect uncultivatable species, they are not the panacea of taxonomy, particularly with diatom and foraminiferal taxonomy.

Kristine L. DeLong, T. M. Quinn, and F. W. Taylor 
Sea Surface Temperature Variability in the Southwest Tropical Pacific Since 1679 AD Derived From Coral Skeletal Geochemistry
We present a reconstruction of sea surface temperature (SST) back to 1679 AD using Sr/Ca determinations in a Porites lutea coral collected offshore of Amédée Island, New Caledonia (22º29’S, 166º28’E). The approximately monthly Sr/Ca samples were extracted from the coral slabs along a path parallel to that used for previous stable isotopic studies (core 92-PA-A-1). The age model developed from the Sr/Ca time series was used to revise the previously published chronology of this core, which was based on seasonal 18O variations.  The revised chronology of the Amédée coral includes select sections from a companion core (core 92-PA-A-2) collected from the same coral colony. Annual extension rates average 0.99 ± 0.44 cm/year (2), and varies from a low of 0.53 cm/year to a high of 1.87 cm/year; extension rates between overlapping paths and companion core paths agree within a few millimeters.  The potential for kinetic effects on coral Sr/Ca signal was judged to be minimal based on the lack of correlation between annual extension rate and annual average Sr/Ca (r = -0.01, p < 0.01, n = 319). The local 33-year instrumental SST record was extended back to 1870 via calibration with a gridded SST product (HadISST1.1). SST’s cooler than average occurred in the earliest 1700’s, 1760-1780, 1815-1875, and 1937-1947. Several cool intervals coincide with known periods of volcanism: Pinatubo (1991), Krakatau (1883), and other events in the 1800’s, early 1700’s and late 1600’s. Multi-taper (MTM) spectral analysis of the Sr/Ca time series revealed significant spectral power (99% CI) in the multi-decadal bands and a lack of spectral power at interannual bands; an MTM of the instrumental SST record showed similar results. Wavelet analysis of the Sr/Ca record revealed a strong concentration of spectral power in the multi-decadal (quasi-30 year band) in two intervals: 1900-1990 and 1725-1830. Spectral power in the multi-decadal band was strongest in the 20th century.
Marianne Dietz

Exploring Historical Spatial Extent of Florida Bay Seagrass Beds
Hypoxia occurs when the uptake of oxygen through respiration in subsurface waters exceeds its resupply. Prolonged hypoxic conditions on the Louisiana Continental Shelf have given rise to the “Dead Zone,” an area of extreme oxygen-depleted waters that has expanded geographically during the past few decades. These conditions are unsuitable to sustain almost all types of marine organisms, therefore endangering the lucrative fishing industry in the Gulf of Mexico. Studies of benthic faunal assemblages and the organic carbon concentrations (TOC) in several sediment cores taken from the LA shelf indicate that hypoxic conditions have also increased in severity since the 1950’s in association with an increase in the use of commercial fertilizer in the Mississippi Basin. Other hypoxic events similar in magnitude to current conditions have been identified in the geologic record that have occurred periodically throughout the past few centuries, well before the widespread use of commercial fertilizers. These previous low-oxygen events are characterized by variable coupling of benthic fauna and total organic carbon content (TOC) and are associated with changes in the dominant source of organic matter from algal to terrestrial and/or bacterial sources. However, these older hypoxic events are thought to be of lower intensity and duration when compared to the hypoxic conditions of the last 50 years. This suggests that there are mechanisms other than nutrient loading from anthropogenic sources fueling hypoxia on the LA shelf, but that nutrient loading may be exacerbating current hypoxic conditions to unprecedented levels. My study will attempt to assess how the spatial extent and severity of the hypoxia has changed over time by examining benthic faunal assemblages, TOC, carbon isotopic abundances, and organic geochemical analyses of sediment cores taken from the LA continental shelf. A thorough understanding of the causes of low-oxygen bottom waters is useful in evaluating current hypoxic conditions and necessary to make accurate predictions of how these conditions may change in the future, an issue that also has significant societal impacts.
Jennifer Dupont, P. Hallock, and W. Jaap 
Reefs Revisited: A Retrospective Analysis of Coral Reef Assemblages in Biscayne National Park, 1977-1981
Historic baseline data sets, with which to compare and evaluate current reef conditions, are critical to understanding the resiliency of shallow water reefs. A unique historical data set on coral and reef-fish assemblages from eight patch reefs in Biscayne National Park (BNP) was collected between 1977 and 1981. These data provide a link to past conditions in terms of keystone coral species’ abundance, cover, and diversity, as well as reef fish that depend on shelter and food provided by the corals and reef structure. 

The original benthic survey methods utilized annual assessment of 25-m line transects to determine abundance of Octocorallia (over the first 20 meters), and Scleractinia and Milleporina (25 meters) by swimming along the transect line and counting coral colonies.  Percent cover by stony corals was approximated by measuring, to the nearest 1 cm, the amount of live coral underlying the transect tape. Initial analyses of the historic coral data using PRIMER v.6.0 (MDS and CLUSTER analyses) indicate that each reef has unique characteristics in terms of coral abundance, cover, and diversity; two of the reefs have a large percentage of their cover being attributed to Acropora palmata and Acropora cervicornis.  These two species are being considered for listing as threatened under the Endangered Species Act, further encouraging the need for a historic analysis of reef data from BNP reefs.  The remaining six reefs have distinctive assemblages including large Montastraea annularis heads and diverse octocorals.

The historical data from this analysis will be compared with data collected in 2006 and 2007 using similar field methods.  The data and analyses from this project will provide crucial ecological-change information to managers in BNP, the adjacent FKNMS, and the Florida Fish and Wildlife Conservation Commission (FWC) that will aid in the creation of effective management strategies.
Greg Ellis, and D.J. Hollander
Organic Matter from Biominerals as a Potential Paleoindicator of Nutrient Dynamics
Biologically produced carbonate minerals have been widely used as a source of paleoclimactic data based upon the isotopic composition of the constituent carbon and oxygen. These materials also represent a potential archive of preserved organic matter from which historical data can be obtained via isotopic analysis.

Biological carbonate precipitation is mediated by the construction of a protein-rich organic matrix that provides nucleation points and an organizational framework for crystal growth. The organic matrix is bound within the resulting mineral, occurring both within (intracrystalline) and between (intercrystalline) the carbonate crystals. The mineral structure surrounding this material largely isolates it from the external environment and provides substantial protection from diagenesis. As such, biological produced carbonates provide a vehicle by which organic matter can be preserved over significant (multicentury) timescales. 

The organic matrix of carbonate-secreting organisms is typically isotopically similar to their bulk tissues in terms of C and N. Therefore, an examination of preserved organic matter from sources of known age should shed light on carbon and nitrogen cycling during the time that the carbonate was being produced. This may have applications in the study of long-term changes in nutrient sources to coral reefs or estuaries both due to anthropogenic impacts and from natural changes in circulation regimes. The proposed research will focus on examining patterns of (13C and (15N values from annually resolved sections of coral cores. Preliminary work in this area has successfully extracted and characterized the organic materials from a short core of Montastrea faveolata from off La Parguera, Puerto Rico.

Jennifer A.  Flannery, H.W. Hill, R.Z. Poore, and D.J. Hollander
Increasing Mississippi Discharge During Both the Little Ice Age and Medieval Warm Period: A Gulf of Mexico Perspective on Climate Variability Over North America
Late Holocene climate variability includes the Little Ice Age (LIA, 1550-1850 AD) and the Medieval Warm Period (MWP, 800-1200 AD) that are characterized by contrasting hydrologic and thermal regimes.  This climatic paradigm of a dry/cold LIA and a wet/warm MWP is documented at the local and regional scale through the interpretation of tree ring, speleothem and lake records.  In contrast, marine sedimentary records from basins proximal to major rivers integrate climate signals across large spatial scales and can provide a coherent, high-resolution assessment of the oceanic and continental responses to changing climate and hydrologic conditions.  The Pigmy Basin in the northern Gulf of Mexico is ideally situated to record inputs from the Mississippi River and to relate these inputs to changing hydrologic conditions over North America during the LIA and MWP.   Using molecular organic and inorganic geochemical analyses from a dated sediment core, we document increasing terrestrial plant and lithogenic inputs during both the LIA and the MWP suggesting wet conditions over North America characterized both cold and warm climate regimes.  Wet conditions for the LIA and MWP are inferred from 4-fold and 5-fold increases, respectively, in the contribution of terrestrially derived long-chain n-alkanes, and concurrent increases in the percent insoluble residues of the bulk sediments.  Associated solely with the wet intervals, algal derived n-alkanes increases by 5-fold and 3-fold during the LIA and MWP, respectively, suggesting that continent-derived nutrients supported marine production.  Surprisingly, the ratio of algal:terrestrial organic matter inputs is greater in the LIA than the MWP suggesting that nutrient delivery mechanisms are facilitated preferentially during the wet/cold interval.  Geochemical trends in the Pigmy Basin show a coherence with the Cariaco Basin Ti record indicating a climatic tele-connection between the low latitude tropics and sub-tropical to temperate region of North America.  The climatological significance of LIA and MWP wet events will be discussed in terms of modern meteorological conditions and the long-term changes in solar forcing and seasonal dominance over North America.
James Locascio, and D. Mann
Seasonal Patterns of Black Drum Sound Production in Residential Canals of Southwest Florida
Sound production by black drum (Pogonias cromis) was investigated in residential canals of Punta Gorda and Cape Coral, Florida during 2004 – 2005.  Because black drum produce sounds which are associated with courtship and spawning, hydrophone recordings can be used to document the time and location of spawning populations.  Acoustic recorders were deployed in four different locations during the winter and early spring months and recorded 10s of sound every 10m at a 3333 Hz sampling rate.  Black drum sound production was documented in December through April with peak levels recorded during February and March.  Patterns of sound production were similar between different sites and years and were in agreement with the spawning season reported in the literature.  Propagation of black drum sounds along a continuum from the water to canal side homes was documented and identified as the source of previously unexplained noises reported by residents.

Jenna M. LoDico, B. P. Flower, and T. M. Quinn
Sub-Millennial Scale Climatic and Hydrologic Variability in the Gulf of Mexico during the Early Holocene
Sediment core MD02-2550 from Orca Basin located in the northern Gulf of Mexico (GOM) provides a high-resolution early Holocene record of climatic and hydrologic changes from ~10.5 to 7 thousand calendar years before present (ka). Paired analyses of Mg/Ca and 18O on the planktonic foraminifer Globigerinoides ruber (white variety, 250-355 m) sampled at ~ 20 year resolution were used to generate proxy records of sea surface temperature (SST) and the 18O of seawater in the GOM (18OGOM).  The Mg/Ca-SST record contains an overall  ~1.5 °C warming trend from 10.5 to 7 ka that appears to track the intensity of the annual insolation cycle and six temperature oscillations (0.5-2 °C), the frequency of which are consistent with those found in records of solar variability.  The 18OGOM record contains five  ~ 0.5 ‰ oscillations from 10.5 to 7 ka that bear some resemblance to regional hydrologic records from Haiti and the Cariaco Basin, plus a -0.8 ‰ excursion that may be associated with the “8.2 ka event” recorded in Greenland air temperatures. The 18OGOM record, if interpreted as a salinity proxy, suggest large salinity fluctuations (> 2 ‰) reflecting changes in evaporation-precipitation (E-P) and Mississippi River input to the GOM. Percent Globigerinoides sacculifer records from three cores in the GOM exhibit remarkably coherent changes, suggesting episodic centennial-scale incursions of Caribbean waters.  Spectral analysis of the Mg/Ca-SST and the 18OGOM time series indicate that surface water conditions may be influenced by solar variations because they share significant periods of variability with atmospheric ∆ 14C near 700, 200, and 80-70 years.  Our results add to the growing body of evidence that the sub-tropics were characterized by significant decadal to centennial-scale climatic and hydrologic variability during the early Holocene.
Amy Long, S. Patterson, and J. Paul

Complete Genome Analysis of phiHSIC-1a, a Marine Pseudotemperate Phage, Using Macroarray Technology
The largest reservoir of phages on the planet is believed to be the marine environment where concentrations can be as high as 108 particles/mL in the water column and greater than 109/cc in the sediment. (HSIC is a marine pseudotemperate phage that infects the bacterium Listonella pelagia. The genome of (HSIC-1a has been sequenced and annotated; it is a circularly permuted genome 37,966 nt in length arranged into 47 putative open reading frames (ORFs). To evaluate the gene expression patterns of this phage, (HSIC-1a macroarrays were generated by dotting 300bp amplicons specific to each ORF onto a filter membrane.  Synchronous infection experiments were conducted and, at twenty minute intervals, total RNA was extracted, concentrated and reverse transcribed to make a biotin labeled cDNA probe that was then hybridized to the macroarrays. Results from the expression studies indicate a varied pattern of regulation of specific genes over the course of the infection cycle, and also show that there are distinct transcriptional units in the ΦHSIC genome. Further experiments are planned to determine how gene expression changes when growth conditions are altered. These experiments will provide a window into the expression of the (HSIC phage genes in response to environmental changes, and may be a model for how phages and their hosts respond to changing conditions in the oceans.
Elon Malkin, D. Hollander, S. Murasko, and E. Peebles
Isotopic Perspectives on the Foundations of Estuarine-Dependent Fish Biomass: Macrophyte Versus Microphyte

Southwest Florida’s tidal rivers play a crucial role in maintaining estuarine dependent-fish stocks. These habitats act as juvenile nurseries for economically important fish species and consequently identifying the nutrient cycling and the biogeochemical pathways from inorganic nutrients via primary producers and trophic intermediates to these consumers is essential for effective ecosystem management. Our previous study compared the carbon, nitrogen, and sulfur isotopic composition of primary producers and consumers in 3 nutrient-heterogeneous tidal rivers under both wet and dry seasonal conditions. The mesotrophic Myakka River’s consumers shifted from a wet -season dependence on particulate organic matter (POM) to a dry-season dependence on benthic microalage (BMA). Contrastingly, both the oligotrophic Weeki wachee River’s and the eutrophic Alafia River’s consumers remained dependent on BMA in both seasons. This presentation exclusively focuses on the comparison between the mesotrophic Myakka River and the oligotrophic Weeki wachee River. We suggest that during the wet season, Myakka’s fish ultimately derive nutrients from the water column whereas during the dry season, these consumers ultimately obtain nutrients from benthic processes via benthic microalgae. Furthermore, we believe that the nutrient-poor waters of the Weeki wachee are too low for phytoplankton to completely support fish populations, and therefore, the Weekie wachee’s consumers only display a partial seasonal dietary shift. To complement the identification of key primary producers, future ecological studies should incorporate the isotopic values of the dissolved organic and inorganic nitrogen pools for a more clear understanding of the ecosystem’s primary nutrient sources and dominant biogeochemical processes.      

Ana Maria Hoare, and D. Hollander
Spatial and Temporal Variations in Nitrogen Isotopic Composition of Dissolved Nutrients and Biologically-Derived Organic Components from the Everglades and Florida Bay

Identifying linkages between nutrient inputs from the Everglades and biogeochemical cycling processes in Florida Bay is critical to understanding the effects of hydrological restoration and changing nutrient regimes on water quality and ecosystem structure of Florida Bay.  A stable isotopic approach affords an effective way of tracing the fate of varying nutrient sources and delineating the dominant biogeochemical processes and pathways governing nutrient cycling and assimilation in the bay.  This study’s goals are to use stable isotopic analyses of dissolved and particulate materials to determine spatial and seasonal relationships between Everglades nutrient sources and their biological sinks in Florida Bay, examine the biogeochemical relationships among inorganic and organic components of the water column and benthos in Florida Bay and, assess future ecological response to changing nutrient inputs resulting from restoration efforts.  

Results show a distinct east-west spatial variation in the δ15N of organic materials from both Florida Bay and the Everglades. Large isotopic east-west (E-W) gradients of over 10‰ in δ15N indicated that Everglades nutrient sources directly influence assimilation and recycling (i.e., denitrification) in the bay.   Seasonal changes in hydrologic conditions influenced the δ15N signals; however, the E-W isotopic gradient persisted.   15N of T. testudinum showed a progression toward more enriched values (typically 2‰ heavier) during the dry-wet transition.  This correlated with an increase in dissolved N during times of higher freshwater flow from the Everglades into Florida Bay.   Conversely, sediment exhibited more enriched values in the dry season, when freshwater flow from the Everglades is less and circulation is restricted in eastern Florida Bay.  More enriched δ15N values of nutrient pools and biological sinks during the dry season suggest some decoupling behavior in the biogeochemical relationship between the Everglades and Florida Bay when freshwater flow into the bay dramatically decreases and in situ processes dominate the isotopic signal.  These results verify the efficacy of using stable isotopes to link nutrient sources in the Everglades to biological sinks in Florida Bay and to determine the dominant biogeochemical processes.

Michael Martínez-Colón

Pliocene-Pleistocene Benthic/Planktic Foraminifera Assemblages: Proxies for Climatic/Paleoceanographic Effects on the Marion Plateau-Australia (ODP Site 194)
My proposed work will examine and discern the Pliocene-Pleistocene paleoclimatic/paleoceanographic history of the Marion Plateau, located in the western Coral Sea, NE Australia.   The sedimentary sequences of this feature range in age from Oligocene to Holocene and were the primary focus of Ocean Drilling Program Leg 194.  Using core samples from this site, I will focus on past climate and oceanographic events (TBD) through a multi-proxy approach using samples encompassing most of the cored transect.  This will include a quantitative examination of benthic and planktonic foraminiferal assemblages, along with isotope and geochemical proxies to understand variations in key hydrographic variables such as temperature and salinity.  This information will be used to discern the local impact from and interaction with global and regional climatic/oceanographic events during the past ~5 Ma.  

Jennifer M. Mobberley, and J. H. Paul

Prophage Induction and Frequency of Sporulation in Bacillus isolates from the Gulf of Mexico

Both lysogeny and sporulation are thought to be adaptations by bacteriophages and bacteria to environmental stress. Viruses known as spore-converting bacteriophages can increase the frequency of sporulation in their hosts. We studied the bacteriophages from 11 Bacillus spp. strains that were isolated during a cruise to the Gulf of Mexico to investigate the relationship between prophage and sporulation. Prophage induction was assessed in each strain by treatment with Mitomycin C. After a 24 hour incubation, slides were made and stained using Sybr gold, and observed for viral induction using epifluorescence microscopy. Two of the strains had no difference in induction compared to the controls. Nine strains had an increase of at least one magnitude of virus-like particles. Decoyinine, a sporulation inducing agent, was used to assess frequency of sporulation in each strain. After a 24 hour incubation, spores were counted from wet-mounts using phase contrast microscopy. Four strains produced more than 40 percent spores compared to the controls, three strains produced between 1-39 percent, and five strains produced less than 1 percent. The phage isolated from strain B14905, which had the highest prophage induction and produced more than 40 percent spores, is currently being sequenced. These data indicate that the relationship between lysogeny and sporulation is complex and that further studies are needed. Future experiments include prophage induction and sporulation using different environmental factors.

Denise D. Palmer

Climate variability during the Late Holocene using foraminiferal assemblages from Orca Basin
The Holocene has evidence of oscillating warm and cold periods, with the most recent extremes known respectively as the Medieval Warm Period (MWP) and the Little Ice Age (LIA). Little is known about the causes of these transitions. Some researchers believe the high frequency variability is cased by external solar forcing while others believe the variation is caused by internal dynamics of the global climate system.  

We are producing a high resolution late Holocene (0-2kbp) foraminiferal assemblage record  taken for a 55 cm sediment core deposited under oxic conditions on the  western flank of the Orca Basin, Gulf of Mexico. Preliminary data of the warm water indicators Globigerinoides ruber are showing a warming trend from the middle of the LIA to the present and appears to show periodic variability. The results will be compared with the faunal and geochemical data from a similar depositional setting to the west, the Pigmy Basin, in order to demonstrate regionally coherent trends in climate variability on multi-decadal to centennial timescales.
Katie Rathmell
Zooplankton of the Loop Current
The Loop Current in the Gulf of Mexico is formed by an intrusion of warm water from the Caribbean, entering from the Yucatan Straits, extending northward to about 26 degrees North (Muller-Karger et al.).  Large eddies and cold core rings (CCR) often form on the northern boundary of the current. The current exits the GOM through the Florida Straits and merges with the Gulf Stream. The current is a potential transport for larval fish, carrying eggs and newly hatched larvae into the northeastern Gulf of Mexico (NEGOM) and the Gulf Stream. The GOM is oligotrophic, but the Loop Current may provide higher productivity, enabling fish larvae and zooplankton to exist in high abundances. Zooplankton can be found in large numbers within boundaries such as the Loop Current. In the GOM, the species diversity of the zooplankton standing stock is high. Species diversity and abundance should be higher within the Loop Current due to the availability of food. Plankton samples taken from the Loop Current in the spring of 2003 should reveal high diversity and abundance of zooplankton, compared to samples collected outside the current boundaries.
Julie N. Richey

High Frequency Climate Variability Over the Last 1400 Years in the Gulf of Mexico

Low latitude, late Holocene climate is highly dynamic; multiple records show high frequency oscillations and distinct climate events such as the Medieval Warm Period (MWP) and Little Ice Age (LIA).  The use of combined 18O and Mg/Ca enables the determination of the relative contributions of changes in SST and changes in the hydrologic cycle, especial in regions linked to continental climate such as the Gulf of Mexico (GOM).  Paired 18O and Mg/Ca analyses of the planktonic foraminifer Globogerinoides ruber (white variety) from a Pigmy Basin box core (age control provided by 7 AMS radiocarbon dates) indicate persistent high frequency climatic variability in the GOM overprinted on an apparent MWP- LIA oscillation. The change in 18Ocalcite between the LIA (~1500AD-1850 AD) and MWP (~600AD -1400 AD) is equivalent to 0.4 per mil, with a positive 0.2 o/oo departure from the modern values during the LIA, and a negative 0.2 o/oo departure during the preceding MWP.  The combined 18O a
d Mg/Ca analysis indicates that the shift in 18Ocalcite is dominated by changes in salinity, with minimal SST variability during this period.   Mg/Ca derived SSTs vary by a magnitude of <0.5 oC between the MWP/LIA.  The calculated residual 18Oseawater yields a 0.2-0.3 o/oo shift between the LIA and MWP, indicating a significant increase in salinity from the MWP to the LIA. 

Spectral analysis of 18Ocalcite and corresponding faunal data (% G. sacculifer) indicates a significant periodicity of ~200 years, close to the 208-year cycle in atmospheric 14C production and suggestive of a solar forcing mechanism.  A higher frequency peak occurs in both proxies at a period of ~60-75 years.  This may relate to the AMO signal evident in the instrumental record of SST in the North Atlantic.

Digna Rueda-Roa, and F. Muller-Karger

Preliminary research of the possible causes of the secondary upwelling in the Cariaco Basin (Southeastern Caribbean)

In the Southeastern Caribbean, East Venezuelan coast, there is an intense winter upwelling (Dec-Apr). This primary upwelling is driven by strong easterly winds which favors offshore Ekman transport (Herrera and Febres-Ortega, 1975; Muller-Karger and Aparicio, 1994).

During June-August, there is a secondary short-lived upwelling (approximately 3-weeks) that weakly affects the sea surface temperature (Muller-Karger et al. 2004). This secondary upwelling has been ignored or disregarded in the past for two reasons. First, the signal is weak and second, the short sampling periods may have made the signal appears to be an anomaly in the annual cycle. The oceanographic time series CARIACO has shown that this secondary upwelling has been present annually for the last 10 years, supporting that this is a feature of the annual cycle. In some years, the secondary upwelling elevates the isotherm as much as or higher than the primary upwelling event (i.e.: 1997, 2000, 2002 and 2004).  Weekly mean sea surface temperature from satellite imagery (1993-2005) shows differences of approximately 2ºC between the upwelling area and the Caribbean Sea at the end of July.

The secondary upwelling occurs when the trade winds relax due the northward migration of the Intertropical Convergence Zone.  During this period the trade winds are no longer strong enough to cause wind-driven Ekman upwelling. In addition, monthly mean air temperatures in two coastal locations close to the Cariaco basin (Barcelona-29 years- and Carupano-17 years) show an important drop in the air temperature (1.4ºC and 1ºC, respectively) from May to July. 

Is this decrease of air temperature solely due to the secondary upwelling (oceanographic forcing) or it is a sign of an atmospheric forcing?  This research will look at both oceanographic and meteorological annual changes in the Southeastern Caribbean and equatorial Atlantic which can be related to the secondary upwelling of the Eastern Venezuelan coast.

Inia M. Soto, and F. Muller-Karger
Environmental Variability in the Florida Keys: Impacts on Coral Reef Resilience and Health

Environmental variability contributes to both mass mortality and resilience in tropical coral reef communities. We assess variations in sea surface temperature (SST) and ocean color in the Florida Keys using satellite imagery, and provide insight into how this variability is associated with locations of resilient coral communities (those unaffected by or able to recover from major events). The project tests the hypothesis that areas with historically low environmental variability promote lower levels of coral reef resilience. Time series of SST from the Advanced Very High Resolution Radiometer (AVHRR) sensors and ocean color derived quantities (e.g., turbidity and chlorophyll) from the Sea-viewing Wide Field of View Sensor (SeaWiFS) are being constructed over the entire Florida Keys region for a period of twelve and nine years, respectively.  These data will be compared with historical coral cover data derived from Landsat imagery (1984-2002). Improved understanding of the causes of coral reef decline or resilience will help protect and manage these natural treasures.

Carrie C. Wall, and F. Muller-Karger

Study of the relationship between ocean environmental parameters and pelagic king mackerel

Environmental parameters detected by NASA satellites are used to study the relationship between habitat and an economically important pelagic fish resource, namely king mackerel (Scomberomorus cavalla) (kingfish).  These fish may aggregate along narrow ocean temperature gradients or fronts.  Oceanic fronts result from relatively narrow zones of enhanced horizontal gradients of physical, chemical, optical, and/or biological parameters. The characterization of frontal boundaries, whether thermal or biological, can lead to a better understanding of the dynamic physical and biological processes occurring in the ocean.  Therefore, changes in the ocean surface characteristics may help determine fish distribution and relative apparent abundance. The inner West Florida Shelf waters are influenced by the Gulf of Mexico Loop Current (LC) but are controlled primarily by local wind regimes.  Frontal boundaries in physical and biological parameters related to coastal plumes, the LC circulation, and local wind patterns will be analyzed with kingfish catch data collected with the collaboration of anglers during recreational tournaments.  Real-time and retrospective infrared (IR) and ocean color data derived from the Moderate Resolution Imaging Spectroradiometer (MODIS) sensors on the Terra and Aqua satellites, ocean color data derived from the Sea-viewing Wide Field of view Sensor (SeaWiFS), and IR data derived from the Advanced Very High Resolution Radiometer (AVHRR) sensors on the NOAA polar orbiting environmental satellites are used to identify fronts and quantify the daily changes in sea surface temperature, chlorophyll concentrations and turbidity in coastal waters off Tampa Bay, in areas where the fish are caught. An algorithm to automatically detect fronts using a histogram threshold analysis to statistically determine frontal boundaries has been adapted for this study region. The frontal images and catch data will be combined with other oceanographic and meteorological data to define quantitative relationships between kingfish distribution and their ecosystem.  The results of this study will help to understand critical habitat and oceanic conditions for pelagic fish and the factors that determine their abundance.
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