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1. Objectives and Scope

This field work is being conducted as part of a Long Term Agreement between NOAA’s Office of Ocean and Coastal Resource Management’s (OCRM) Estuarine Reserve Division (ERD) and NOAA’s National Centers for Coastal Ocean Science (NCCOS), signed in April 2008, with the purpose of formally establishing a partnership between the National Estuarine Research Reserve System (NERRS) and NCCOS to address common research and management goals.  The primary objective for the present work is to assess the status of ecological condition of the Sapelo Island NERR (SINERR) using a probabilistic sampling framework to support unbiased statistical estimates of the spatial extent of condition relative to various measured ecological indicators and associated management thresholds.  This information will provide a comprehensive weight-of-evidence basis for evaluating current condition (aka a “state-of-the-SINEER environmental report”) and serve as a quantitative benchmark for tracking any future changes due to either natural or human disturbances. Another goal of the study is to demonstrate its utility as a possible model for assessing the status of condition at other NEERS sites using similar and consistent methods to promote system-wide regional and national comparisons.
The above study objectives will be addressed using a stratified-random sampling design, consisting of a series of thirty stations selected randomly within submerged aquatic habitats at SINERR (i.e., Duplin River and nearby tidal creeks).  Each station will be sampled for benthic community characteristics, sediment-associated contaminants (metals, pesticides, PAHs, PCBs, PBDEs), contaminant body-burdens in tissues of targeted biota (fish), sediment toxicity (Microtox), microbial contaminants, nutrient/chlorophyll levels, and other basic habitat characteristics (depth, temperature, pH, DO, salinity, TSS, sediment TOC and grain size).  Results from the analysis of chemical contaminants in tissues of fish will also be used to help support the needs of a companion study of bottle-nose dolphin health in relation to contaminant exposure from possible prey food sources in the surrounding watershed (Lori Schwacke, Hollings Marine Lab, Charleston, SC). Thus, related sampling and analysis strategies will be carefully coordinated to ensure that goals of both studies are being met.
Sampling will be conducted June 7-14, 2009 and led by scientists from NOAA’s National Centers for Coastal Ocean Science.
2. Field Logistics

Scientists from NCCOS will conduct the probabilistic submerged aquatic habitat sampling from June 7-14, 2009.  One team will conduct the sampling effort using a small trailerable boat (e.g., 18ft. Sea Ark).  A second team, using a small trailerable boat, will assist with collections of biota for contaminant body-burden analysis.  The work will be staged out of Meridian, GA.  Station coordinates are provided in Table 1.  Table 2 details the planned field schedule.  Estimated sampling time at each station = 1.5- 2 hrs.
Scientific crew will be: Cynthia Cooksey (P.I.), Jeff Hyland, Mike Fulton, JD Dubick, Travis Washburn, Blaine West, Stephen Roth, James Daugomah, and Len Balthis.  Scientific crew are all affiliated with NOAA/NOS/NCCOS/CCEHBR

3. Scientific Approach

The following standard suite of samples will be collected at each of the thirty stations listed in Figure 1 and Table 1: benthic community characteristics, sediment-associated contaminants (metals, pesticides, PAHs, PCBs, PBDEs), contaminant body-burdens in tissues of targeted biota, sediment toxicity (Microtox), microbial contamination, nutrient/chlorophyll levels, and other basic habitat characteristics (depth, temperature, pH, DO, salinity, TSS, turbidity/NTU, sediment TOC and grain size).  A summary of these parameters and corresponding sampling protocols are given in Table 3.  Additional observations of habitat condition will be recorded at each station as indicated in Table 4.  Standard Field Sheets for recording and tracking information are included in Appendix A.
Hook-and-line fishing will be attempted at each station to collect animals for tissue-contaminant analysis.  Cast netting will also be attempted at a subset of stations.  Target fish species include members of the Sciaenidae (spot, croaker, whiting, seatrout, and red drum) and Mugilidae (striped mullet).  Collect 2-3 specimens of at least one target species encountered at a station.  An over-sampling approach of collecting and saving representative samples of any of the above target species encountered at a particular site will be followed.  Once the sampling effort is completed, collected samples will be inventoried to select a subset of 30 samples to be analyzed (or maximum that budget will allow) based on criteria such as commercial/recreational value, size, and optimal spatial coverage.  Another key criterion, in order to help meet goals of the companion dolphin-health assessment, will be the degree to which the species is a common food item of both bottle-nose dolphin and subsistence human populations in the area. Fish that are selected for tissue contaminant analysis will also be analyzed for diet and age (Appendix B). 
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Figure 1.  Station location map for Sapelo Island NERR.   Sampling sites are indicated by yellow circles and labeled with the site names.  

Table 1. Station Coordinates for Sapelo Island NERR sites.

	Station Name
	Latitude
	Longitude

	SI09001
	31.47835
	-81.28336

	SI09002
	31.46027
	-81.27740

	SI09003
	31.44510
	-81.28712

	SI09004
	31.42627
	-81.29387

	SI09005
	31.46672
	-81.27976

	SI09006
	31.45323
	-81.28565

	SI09007
	31.43554
	-81.28334

	SI09008
	31.43124
	-81.28727

	SI09009
	31.46889
	-81.28165

	SI09010
	31.45783
	-81.29465

	SI09011
	31.41560
	-81.30118

	SI09012
	31.48535
	-81.26966

	SI09013
	31.45513
	-81.28127

	SI09014
	31.43877
	-81.28790

	SI09015
	31.42328
	-81.29462

	SI09016
	31.46289
	-81.27460

	SI09017
	31.46107
	-81.27723

	SI09018
	31.43234
	-81.29439

	SI09019
	31.41427
	-81.30163

	SI09020
	31.39355
	-81.28479

	SI09021
	31.48641
	-81.29504

	SI09022
	31.45332
	-81.30230

	SI09023
	31.41457
	-81.29894

	SI09024
	31.48217
	-81.27042

	SI09025
	31.45624
	-81.28351

	SI09026
	31.44351
	-81.28924

	SI09027
	31.41985
	-81.29535

	SI09028
	31.46145
	-81.27616

	SI09029
	31.47664
	-81.29073

	SI09030
	31.44627
	-81.28627


Table 2.  Field schedule for Sapelo Island NERR Study:  Probabilistic Component.  Estimated sampling time at each station = 1.5- 2 hrs.

	DATE
	ACTIVITY
	HIGH TIDE

	June 7 (Su)
	Team 1 travel to Meridian, GA.  Launch Tide Creek.  Stay at Meridian House.
	-

	June 8 (M)
	Team 1 Sample SINERR (6 stations total).  
	~ 0942

	June 9 (Tu)
	Team 1 Sample SINERR (6 stations total).  Team 2 travel to Meridian.
	~ 1023

	June 10 (W)
	Team 1 Sample SINERR (6 stations total).  Team 2 conduct fish sampling.
	~ 1104

	June 11 (Th)
	Team 1 Sample SINERR (6 stations total).  Team 2 return to Charleston.
	~ 1146

	June 12 (F)
	Team 1 Sample SINERR (6 stations total).
	~ 1230

	June 13 (Sa)
	Extra weather day
	~ 1317

	June 14 (Su)
	DeMob and return to Charleston.
	-


Table 3. Summary of field samples collected at each station.

	Parameters
	# Replicates
	Container Type
	Sample Size
	Preservation

	Infauna
	2
(0.04 m2 Young grab,

0.5 mm sieve)
	500 ml

Polypropylene jar
	All material retained on 0.5 mm sieve
	10% buffered formalin in field.

Transferred to 70% ethanol

within ~ 1 month.

	Metal

Contaminants
	1

(Composited upper 2 cm of

sediment from multiple grabs.)
	8 oz.
HDPE jar
	2/3 Full
	Frozen

	Organic

Contaminants
	1

(Composited upper 2 cm of

sediment from multiple grabs.)
	4 oz.
Glass jar
	2/3 Full
	Frozen

	TOC
	1

(Composited upper 2 cm of

sediment from multiple grabs.)
	125 ml

Polypropylene jar
	2/3 Full
	Frozen

	Silt-Clay

&

% Moisture
	1

(Composited upper 2 cm of

sediment from multiple grabs.)
	500 ml

HDPE jar
	2/3 Full
	Frozen

	Sediment Toxicity

(Microtox)
	1

(Composited upper 2 cm of

sediment from multiple grabs.)
	4 oz.

Glass jar
	2/3 Full
	on ice

	Fish Tissue
	Attempt to collect 2-3 specimens of at least one target species from each station [Max of 30 samples overall will be analyzed]
	Foil
	Whole fish
	Frozen

	Nutrients, Chlorophyll, TSS, Turbidity
	1

Near-surface
	500 ml
Polypropylene
	Full
	On ice or refrigerated

	Microbial
	1

Near-surface
	500 ml

Polypropylene Autoclaved
	2/3 Full
	On ice or refrigerated


Table 4. Summary of in-situ measurements collected at each station by CCMA.

(
Station depth (boat fathometer)

(
Site description of nearby land-use/land-cover pattern (open water, agricultural, industry, Intracoastal Waterway, high-density residential, low-density residential, urban, not developed)

(
Presence of surface debris

(
Visible Oil (on sea surface, in bottom sediment grabs)

(
Noxious odors in sediment grabs (H2S, sewage, oil)

(
Visible appearance of grabs (sediment color, sediment type, visible biota)

(
Presence of submerged aquatic vegetation (SAV) in grabs

(
Secchi depth

(
Water column profile (depth, turbidity, temperature, pH, DO, and salinity)
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Appendix B:
Trophodynamics

Proposal for Sapelo Island NERR Environmental Characterization:

Diet analysis and age determination of fish species processed for tissue contaminants

1. Objective

By examining trophodynamics and life history characteristics of fishes collected for tissue contaminant analyses, we hope to better understand potential sources of contaminants, if present, and timing of accumulation in body tissue. 

2. Analyses:

- Diet

Studies on dietary composition through gut content analyses of fish have traditionally been used to examine food webs and trophic linkages in aquatic ecosystems. Examination of stomach contents will provide a snapshot of fish diets and lead to a general idea of the origin of those food sources. Ultimately the goal would be to indicate the origin of fish food sources (i.e. benthic vs. pelagic, inshore vs. offshore, etc.). This is especially important if contaminants are found to accumulate in fish and their human consumers. By looking at fish diets, hopefully we can begin to understand the pathways that anthropogenic contaminants enter into the food web and ultimately into impact humans.

- Age

Another important factor which can contribute to accumulation of toxins in fish tissue is exposure duration, or age of the fish. Basically, the longer a fish lives the more time there is to accumulate contaminants from the environment. Also, because bioaccumulation of toxins has a greater affect on organisms at the higher trophic levels, age determination may be a critical component in establishing a time frame for contaminant absorption into muscle tissue and consequently into human food sources. Also, diet often varies though fish life cycles. Knowing the age at which fish switch food sources, and thus exposure levels, could help justify size limit recommendations for human consumption. 

3. Justification

Diet analysis and age determination will be conducted in accordance with standard fisheries techniques relying on experienced staff and resources of the Coastal Ecology Program (CCEHBR). These procedures can be accomplished with minimal additional resources while providing new insights into contaminant pathways from the environment into food sources for human consumption. 
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