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tested for the presence of ciguatoxins to compare the
frequency of occurrence of ciguatoxin in fish caught in
west versus east Hawaii to determine if leeward fish are
differentially exposed to ciguatoxins versus windward
fish. Dinoflagellate distribution data will be compared
with fish toxicity and dissolved nutrient data to exam-
ine the potential role that water quality may play in
ciguatera outbreaks on the Big Island.
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The objectives of this study were to determine the
relationship between phytoplankton productivity and
TEP production in the Main Basin and Hood Canal
of Puget Sound. Chlorophyll and TEP samples were
taken at three depths, including the chlorophyll maxi-
mum, and four day long incubations were constructed
with seawater from the chlorophyll maximum at one
Hood Canal and one Main Basin station. TEP concen-
trations were determined spectrophotometrically using
an alcian blue stain. Phytoplankton productivity was
measured using 14C incubations to quantify TEP pro-
duction with respect to phytoplankton productivity.
A positive correlation between TEP concentration and
productivity was observed in Main Basin incubations
where the dominant plankton were diatoms. However,
in Hood Canal incubations no correlation between TEP
and phytoplankton productivity was observed. TEP
concentrations measured in the Main Basin were signifi-
cantly lower then expected ranging from 21.8 g xanthan
equivalents per liter to 76.4 g xanthan equivalents per
liter. Single cells of Phaeocystis were dominant in Hood
Canal and are known to produce larger amounts of car-
bohydrates. Higher TEP concentrations were therefore
measured in Hood Canal incubations, up to 1579 g xan-
than equivalents per liter. Relating TEP production
and abundance to productivity, chlorophyll a, and phy-
toplankton abundances will increase our understanding
of the timing and mechanisms involved in TEP inter-
actions, aggregation, and sedimentation.

URL: http://students.washington.edu/jsatterb
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Marine and freshwater zooplankton exhibit similar
phototactic behaviors despite fundamental physical dif-
ferences between their respective habitats. These be-
haviors stem from a common physiology as well as anal-
ogous challenges regarding predator avoidance and for-
aging. This study examines the phototactic behavior of
the freshwater copepod Diaptomus and the marine cope-
pod Acartia across a range of specific light wavelengths
of equal intensity. Organisms were placed into small
vessels, through which a light beam of specific wave-
length was projected. Using a high-resolution video
system, we then observed and recorded the position and
activity of the copepods in response to each light treat-
ment. Data were analyzed to compare the interspe-
cific behavioral responses to different wavelengths, and
to identify overarching intraspecific variation. Results
show variations in phototaxis within each species in re-
sponse to different light treatments, and marked differ-
ences in activity levels between Diaptomus and Acartia.
In addition, our results suggest that species specific re-
sponses may also be influenced by the light regime that
characterize its habitat.
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The phototactic behaviors of zooplankton can have
far-reaching effects with respect to the trophic dynam-
ics of both freshwater and marine aquatic systems. The
light regimes in freshwater and marine systems also
differ due to differences in the physical characteris-
tics of each locale, potentially influencing the way or-
ganisms react to stimuli. The purpose of this project
was to investigate the effect that varying light regimes
have on the behavioral responses of mysid shrimp.
For our study, we observed Mysidopsis bahia, a marine
mysid found in most coral reefs in the Caribbean Sea,
and Mysis relicta, a freshwater mysid characteristic of
many lakes in the northern United States and south-
ern Canada. Specimens were placed in an observation
vessel and exposed to a beam of light of a specific
wavelength and intensity. Behavioral responses of the
mysids were monitored using a high-resolution camera
and a high-resolution monitor, and were recorded on a
VCR for subsequent analysis. There were distinct dif-
ferences in type of response to the various wavelengths
tested within each species, and those responses differed
when compared to the other species. Our results sug-
gest that the natural light regime in each species’ re-
spective habitats may influence phototactic behavioral
patterns.
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Aimakapa fishponds is of several large coastal ponds
in the Koloko-Honokohau National Historical Park on
the west side, or “Kona”, coast of the island of Hawaii.
This pond is part of an extensive anchialine sys-
tem of ponds, usually having no direct connection to
coastal waters, but showing measurable salinity and
tidal rhythms. Aimakapa fishpond has served as a use-
ful fish-producing system up until the 1960s but has
fallen into disuse, and may be becoming increasingly
eutrophic. Aimakapa currently has no opening (’auwau
kai) to the sea, and has become heavily silted and in-
filled. The Aimakapa system, however, does provide a
relatively-protected habitat for many endangered wa-
terbirds, such as the Hawaiian stilt and the Hawaiian
coot. In cooperation with the National Park Service
we have begun an examination of the biogeochemistry
of the waters and sediments of this ecosystem, to un-
derstand the current- and projected-impacts this sys-
tem may have on local coastal coral reef ecosystems,
should it be restored to full use. We are also assessing
the overall inorganic nutrient levels, their fluxes, and
their sources, in order to assess the relative impact of
planned and existing industrial developments near the
Park, as well as to understand the biogeochemical func-
tion of this ancient ecosystem. The sediments within
Aimakapa are anoxic and may harbor harmful anaero-
bic microorganisms such as Clostridium botulinum. We
have examined Aimakapa in a series of inland-shore
(mauka-to-makai) sampling transects for pond water
and sediment. Our preliminary data indicates the sys-
tem has lower salinity (approximately 11 ppt.) on the
bottom of the ponds than that of the surface waters
(approximately 13 ppt.), consistent with the anchialine
flow component. We will present our cross-pond inter-
stitial water inorganic nutrient profiles and estimates
both of diffusive and advective fluxes of inorganic nu-
trients.
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Morro Bay National Estuary, California has experi-
enced an increase in sediment deposition resulting from
land use changes in the surrounding watershed. An in-
crease in suspended particles in the water and the resul-
tant loss of the estuarys aerial extent has had a detri-
mental effect on the survival of benthic filter feeders
and other invertebrates. Two possible explanations for
sedimentation events are increased erosion from fresh
water sources into the bay, and the transport of sed-
iment from adjacent coastal waters. To assess sedi-
ment loading and primary production over an extended
period of time under a variety of environmental con-
ditions, moored instruments (HydroScat-6, CTD) took
physical and optical measurements at forty-five minute
intervals between October 2000 and May 2001. Discrete
measurements were taken during optical sampling in-
tervals and correlated with instrument data. Through
observation and statistical validation between the dif-
ferences of incoming and outgoing tidal components,
this data set provides evidence for Morro Bay estu-
ary as a net source for sedimentation (t-test, p=0.003)
and a net sink for phytoplankton production (t-test,
p=0.000). Despite Morro Bays national recognition,
little work has been done to assess the loss of aerial ex-
tent of the estuary. Based on these results, assumptions
can be made about possible terrestrial sources of sedi-
ment load and appropriate management practices.
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Pore waters from shallow water carbonate sediments
in the Bahamas were collected over a period of three
years on a seasonal basis (winter and early summer) to
examine the factors controlling sediment organic mat-
ter remineralization. Sediments at these sites range
from bare ooitic sands to sediments underlying dense
seagrass meadows (Thalassia testudim). In this study,
pore water samples were analyzed for their fluorescence
properties using EEMS (excitation - emission matrix
spectroscopy) focusing on humic-like and protein-like
peaks observed in such fluorescence spectra. Dissolved
organic matter (DOM) fluorescence in shallow water
carbonate pore waters showed an overall increase with
depth over the upper 20 cm of sediment. This is simi-
lar to that seen in siliciclastic estuarine and shelf/slope
break sediments. However, in the interval from the
sediment-water interface to approximately 2 cm depth,
only minor depth changes were observed in the shal-
low water carbonate pore waters relative to gradients
deeper in the sediment. This may indicate the possi-
ble occurrence of advective mixing of pore waters and
bottom waters in these surface sediments.

DOM fluorescence was observed to be a function of
seagrass density at these sites. Sites with high seagrass
density showed the largest fluorescence values, while
sites with no seagrass (ooitic sands) showed the small-
est fluorescence values. Furthermore, dense seagrass
sites showed seasonal trends in DOM fluorescence, with
winter samples having lower fluorescence values than
summer samples. The fluorescence/DOC ratio was also
lower in shallow water carbonate sediments as com-
pared to siliciclastic estuarine and shelf/slope break
sediments. Further examination of the data will involve
using it in an attempt to differentiate between types of
DOM present in the sediment pore waters (terrestrial
versus marine) and examine the degradation and rem-
ineralization mechanisms affecting both DOM and total
organic matter. We will also use the data to specifically
examine the role of seagrasses in the cycling of DOM
in these shallow water carbonate sediments.



T
U
E

2002 Ocean Sciences Meeting

Cite abstracts as: Eos. Trans. AGU, 83(4), Ocean Sciences Meet. Suppl., Abstract #####-##, 2002.

OS147

OS22B-171 1330h POSTER

The Effect of the Mud Shrimp
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The mud shrimp Callianassa creates a deep burrow
system (up to 40 cm) and is known for high excava-
tion activity and sediment turnover. In order to quan-
tify the effect of Callianassa bioturbation on nearshore
sediment permeability, a laboratory mesocosm experi-
ment was conducted with an aquarium functioning as
the permeameter. The tank bottom, measuring .54m
x .54m, was drilled with a one-half inch hole and con-
nected to a calibrated reservoir by tubing. A drilled
piece of plexiglas covered by a fine mesh was set above
the tank bottom. The tank was filled with ∼30cm of
muddy sand collected from Waveland Beach, Missis-
sippi and an additional 30cm of water with a salinity of
6ppt. The substrate was allowed to settle and perme-

ability measurements stabilized to average 6.68 x 10−4

cm/s. The tank was populated with shrimp collected

from the same location at a density of 31 ind/m2 26
days after the substrate was introduced. Three days af-
ter shrimp introduction permeability increased to 2.03

x 10−3 cm/s before peaking at 4.20 x 10−3 cm/s 14
days later, and subsequently stabilizing to an average

permeability of 3.12 x 10−3 after 54 days. Bioturba-
tion by the shrimp Callianassa has an almost immedi-
ate effect on sediment permeability, increasing mea-
surements nearly an order of magnitude. Subsequent
slight decreases in permeability is attributed to the de-
grading health of the shrimp colony after several weeks
in the tank.
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Seagrass meadows are a primary structuring feature
in many estuaries because of their ability to provide
refuge for resident and transient fauna, trap and sta-
bilize sediments, and mediate/regulate diagenetic re-
actions in sediments. This study focuses on the dy-
namic interactions between seagrasses and associated
sediments and their impact on porewater chemistry.
Microelectrode vertical profiling using a non-stripping,
gold-mercury amalgam electrode made possible the ob-
servation of fine-scale (<1 mm) chemical changes, both
spatial and temporal, for the major redox reactive ele-

ments O2, Mn2+, Fe2+, and H2S in sediments. Sedi-
ments vegetated with Zostera marina and nearby (<1 m)
unvegetated sediments in Yaquina Bay, OR were ana-
lyzed to quantify differences in the vertical and hori-
zontal distributions of the concentrations of these re-
dox elements. Overall, profiles showed a distinct de-
crease in concentrations of sulfide and iron relative to
dark conditions with exposure to light (200 µE/m2/s).
Conversely, concentrations of sulfide and iron increased
under dark conditions.

The use of microelectrodes to produce approxi-
mately an order of magnitude better spatial resolu-
tion revealed differences in the chemical composition
of porewater at this finer vertical scale. Furthermore,
frequent differences in porewater chemistry of similar
magnitude to vertical variability occurred between dif-
ferent profiles on the order of only a few centimeters
apart and demonstrated that small-scale lateral hetero-
geneity also exists.

This study highlights the advantages in using data
capable of such higher spatial and temporal variabil-
ity when compared to the classical view that both are
largely insignificant in a one-dimensional steady-state
diagenetic model. A multi-dimensional model will be
necessary for accurately describing processes occurring
in sediments hosting seagrasses at the relevant spatial
scale for biogeochemical processes.
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Shrimp From the Northern Gulf of
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and Effects on Benthic Communities.

Christopher Finelli (985-851-2844;

cfinelli@lumcon.edu)

Louisiana Universities Marine Consortium, 8124 High-
way 56, Chauvin, LA 70344, United States

Thalassinid shrimp are common members of soft-
sediment intertidal habitats along the Northern Gulf of

Mexico where burrow densities can reach 700 per m2.
Water contained within the burrow is enriched in inor-
ganic nutrients (e.g. nitrogen, phosphorous, and sili-
cate), and these nutrients may play an important role
in benthic production if delivered to the surface sedi-
ment or overlying water column. However, very little
is known about the temporal patterns of burrow venti-
lation or the fate of nutrients as they are pumped into
the surface water.

To address these issues, we are examining the
biomechanics of burrow ventilation and effluent plume
formation for several coastal species in the lab and
field. Castings of Callichirus major burrows reveal long
(>10 cm) and narrow (approx. 0.4 cm) chimneys
through which effluent must pass. This constriction
represents a 25 to 50% reduction in burrow diameter,
and may act as a nozzle to accelerate effluent away from
the burrow opening. Preliminary lab measurements
with the same species show highly variable pumping
patterns, and effluent exit velocities of up to 10 cm/s.
Investigations of effluent plume dynamics are planned
for the near future, in addition to examinations of sea-
sonal trends in ventilation and the effects of burrow
effluent on benthic primary production.
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Sulfide is a key constituent of most sediment in-
terstitial waters. It is a toxicant to all aerobic or-
ganisms and is one of the major factors affecting the
distribution of both aerobic and anaerobic organisms.
Sulfide is also one of the major controls of the cy-
cling, speciation, bioavailability, and toxicity of many
trace elements. The distribution of sulfide in the sedi-
ment interstitial water thus provides important insights
into a wide array of biogeochemical and biological pro-
cesses in the sediments. Using an in situ profiling
technique based on the diffusive-gradients-in-thin-films
(DGT) methodology, we obtained two-dimensional mi-
croprofiles of sulfide in the sediment interstitial water
in Delta Marsh (Manitoba, Canada), one of the largest
lacustrine wetlands in North America. At a vertical
and lateral resolution of 0.2 mm, the profiles revealed
unprecedented two-dimensional heterogeneity of sulfide
concentrations in the sediment interstitial waters. The
mosaic distribution of oxic and sulfidic microenviron-
ments suggests not only the significance of bioturba-
tion and bioirrigation in controlling the biogeochem-
istry of a variety of elements in the sediments, but also
the capability of aquatic organisms for coping with the
sulfidic environment.
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The family Lucinidae is one of the oldest and most
common bivalve families, including 11 genera and al-
most 1,000 species. All adult Lucinids examined have
an established nutritional symbiosis with intracellular

chemoautotrophic, sulfur-oxidizing bacteria. This sym-
biotic relationship has enabled Lucinids to inhabit en-
vironments where other bivalve families are rare or non-
existent due to low or unavailable particulate organic
matter (i.e. seagrass detritus). Stable isotope and
metabolic studies have shown that the symbiont pro-
vides the host clam with a substantial portion (up to
75%) of its carbon requirements through carbon fixa-
tion via the Calvin-Benson Cycle. Metabolic studies
done on Lucinids have focused on how carbon require-
ments are met in the near absence of feeding, but have
neglected how other essential elements such as nitrogen
are acquired. To better understand how Lucinids meet
their nitrogen requirements, wild Codakia orbicularis ju-
veniles were exposed to porewater concentrations (30

µM) of 15N-enriched ammonia or 15N-enriched nitrate
for either 28 hours or 92 hours. The animals were sac-
rificed and the gills were dissected from the remaining

tissue. Using LC/MS, the incorporation of 15N was
examined in the amino acids glutamine, L-glutamate,
D-glutamate, taurine, L-alanine, and D-alanine. The
15N-labeling patterns show that ammonia is assimi-
lated into the amino acids L-glutamate and glutamine,
whereas nitrogen from nitrate is not incorporated. The
high incorporation into glutamine and the presence of
glutamine synthetase activity in both gill and body tis-
sue suggest that both the animal and symbiont are ca-
pable of nitrogen acquisition via the assimilation of am-
monia.
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Understanding the evolution of animal and bacte-
rial associations has been an underlying theme in es-
tablishing the development and specificity of symbi-
otic relationships. There is a need to develop bet-
ter systems to resolve interactions among symbiotic
species where population dynamics and environmental
processes clearly play an important role in the evolu-
tion of the association. These model systems should
promote integrated approaches that take into account
the response within as well as between various symbi-
otic populations and their host partners.

The mutualistic association between sepiolid squids
(Mollusca: Cephalopoda) and their Vibrio symbionts
provides a versatile and experimentally tractable model
system to study the population dynamics and evolution
of bacterial speciation and diversity. Since the symbi-
otic bacteria are environmentally transmitted to new
hosts with every generation, this system has been ideal
for the study of specificity amongst the wide variety
of bacteria that reside in the water column. Moreover,
it provides a model to resolve whether the ecology of
the free-living symbiont is as important as the ecol-
ogy of the mutualism in the architecture of bacterial-
host interactions. We have examined some of the abi-
otic mechanisms that drive host-symbiont recognition,
and assessed whether environmental factors or inher-
ent genetic characters affect speciation and diversity
among Vibrio bacteria. We will present preliminary
data that has characterized the distribution of Vibrio
species that dominate the bacterioplankton community
near sepiolid squid populations, and correlated this
with both the community structure of sepiolid hosts
in the same area. We have also measured how abioic
factors (such as temperature) affects the gradient of
Vibrio species that are available in the water column.
The investigations promise to reveal new experimen-
tal paradigms for studying bacterioplankton/eukaryote
dynamics, and the ecological and evolutionary mech-
anisms responsible for bacterial speciation and diver-
sity.


