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Note: This is a provisional metadata document, which has not been authenticated as of this date.  
Contents of this document are subject to change throughout the QAQC process, and it should not be 
considered a final record of data documentation until that process is complete.  Contact the Research 
Coordinator (jason.garwood@dep.state.fl.us) or the project manager, Megan Lamb 
(megan.lamb@dep.state.fl.us) with any additional questions. 
 
I.  Data Set and Research Descriptors 
 
1)  Principal investigator(s) and contact persons:  
Jason Garwood. Research Coordinator  
E-mail:  jason.garwood@dep.state.fl.us; (850) 670-7705     
    
Megan Lamb*, Biological Scientist; Data Management *Main contact 
E-mail: megan.lamb@dep.state.fl.us; (850) 670-7709 
  
Apalachicola NERR 
108 Island Drive 
Eastpoint, FL 32328 
 
2)  Entry verification:  
P-chem, fish and invertebrate identification and measurement data, and station/tow information is 
entered into an Access database.  After initial entry, all data is double-checked for accuracy.   
 
3)  Research objectives:  
The Apalachicola National Estuarine Research Reserve (ANERR) conducts a system-wide biological 
monitoring program, designed to describe long-term, spatiotemporal characteristics of the fish and 
macroinvertebrate communities found in Apalachicola Bay, Florida. From July 2000 to December 
2012, post-larval and juvenile fishes and macroinvertebrates (nekton) were sampled monthly using a 
modified trawl net to characterize seasonal, spatial (site specific) and abiotic factors, that influence the 
communities found in the Apalachicola Bay system. In 2013, sampling was suspended to give the 
principal investigator time to analyze existing data and write publications.  
 
Beginning in 2014, the project was reinstated. Sampling was reduced from monthly to quarterly. The 
number of stations sampled was also reduced from 12 to 9. The number of stations were selected to 
balance the design of the study (for statistical purposes, see maps below).  
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Figure 1, Above: Sampling locations for the trawling project: Left, July 2000 to December 2012. 
Right, December 2014 to present. Below: Table 1, with sampling location number and names, 
latitude and longitude, site and sediment description. 
 

Station 
ID Name Latitude Longitude Location description Habitat description Sediment 

description 

1 St. Vincent 
Sound 29°42.205 85°06.470 Near Indian Pass Soft bottom, some 

oysters. Brackish 
Mud and sandy 
mud 

2 West Pass 29°38.279 85°05.341 Apalachicola Bay southwest Marine-slightly 
brackish. 

Sand and sandy 
mud 

3 Pilot's Cove 29°36.473 85°01.173 Apalachicola Bay southwest. Behind Little 
St. George island. Sea Grass. Brackish Sandy 

4 Mid-Bay 
West 29°38.958 85°00.927 Apalachicola Bay-Middle Western End Brackish soft bottom Muddy 

5 Two Mile 
Channel 29°41.479 85°00.628 Apalachicola Bay North, adjacent to 2-mile 

channel Brackish Soft Bottom Mud 

6 Nick's Hole 29°39.022 84°55.732 Apalachicola Bay south behind St. George 
Island. Brackish, sea grass Sandy 

7 Mid Bay East 29°41.665 84°55.886 Apalachicola Bay (middle) Brackish, soft bottom Muddy 

8 East Bay 
Bridge 29°43.848 84°56.711 Apalachicola Bay, adjacent to west side of 

East Bay Bridge 
Brackish, soft bottom, 
some oysters Mud 



9 East Bay 29°45.080 84°54.516 Apalachicola Bay, East Bay (Middle) Brackish, soft bottom Mud 

10 Sand Beach 29°46.798 84°53.573 Apalachicola Bay, East Bay northern Brackish, Soft bottom Mud 

11 St. George 
Sound 29°44.916 84°48.037 Apalachicola Bay, northeast. Adjacent 

highway 98 Marine-brackish Sand 

12 State Park 29°45.037 84°42.861 Apalachicola Bay southeast. Bay side of St. 
George Island State Park 

Marine-brackish. Sea 
grass Sand 

13 LSGI 29°36.818 85°03.860 Little St. George west end, near Pilot's 
Cove Seagrass Sandy 

 
 
4)  Research methods:  
From July 2000 to December 2012, monthly trawling was performed at 12 sites within the boundaries 
of the ANERR (Fig. 1). Typically, sampling was performed over a two-day period during the middle 
of the month. At each station, five, two-minute tows were taken using a 4.8 m wide otter trawl with 
2.54 cm mesh (stretched) fitted with a 0.32 cm liner into the cod-end of the net while towing into the 
current at a rate of approximately 1 m / s. The catch efficiency of the net was mostly limited to slower 
swimming, young-of the year fishes and macroinvertebrates ranging, on average, from 8mm to 150mm 
and slower moving, but larger adult species. Therefore, larger, faster swimming species were most 
likely underestimated because they could effectively avoid the net. Upon capture, fishes and benthic 
macroinvertebrates were identified to species, and counted, while the first 20 individuals of each 
species were measured to standard length (SL), carapace width (CW), or carapace length (CL) to the 
nearest mm when appropriate. When possible, all organisms were returned to the water immediately 
after being processed to minimize mortality.  
 
We measured water quality parameters at each collection event, including temperature (ºC), salinity 
(psu), dissolved oxygen (mg / L), and clarity (secchi depth, meters). Temperature, salinity, and oxygen 
were measured using an YSI 85 handheld probe through 2012; from 2014 onward a YSI Pro DSS 
instrument was used to measure these parameters and turbidity (NTU). Water clarity was measured to 
the nearest 0.05 m by naked-eye measurement using a secchi disk. General information on bottom-type 
was also recorded at each station, both by noting the characteristics of the substrate present in the net 
while at each station and general anecdotal information of the bottom characteristics at each site. 
By-species catch-per-unit-effort (CPUE) of the nekton data were calculated by summing the number of 
individuals collected at a site in all the tows and dividing them by the total number of tows and the 
number of minutes pulled at each station on each date (species abundance / # trawls / minute).  
 

 
5)  Site location and character:  
 
The study was conducted in the Apalachicola Bay estuary (29º N, 84º West; Fig. 1), a subtropical, 
river-dominated estuary located in Franklin County, Florida, USA. The system is defined in the north 
by the Apalachicola River and its distributaries, associated salt marsh, freshwater marsh and forested 
flood plain (Livingston 1984; Chanton and Lewis 2002; Anderson and Lockaby 2011). The southern 
portion of the estuary is characterized by a series of barrier islands, which form four main connections 



to the Northern Gulf of Mexico from east to west: East Pass, Government “Sikes” Cut, West Pass, and 
Indian Pass. There is a general east-west flow of water, and a majority of the water enters through East 
Pass, and exits through West and Indian Passes (Huang et al. 2002). Apalachicola Bay can behave as a 
salt-wedge, partially mixed, or a well-mixed estuary depending on season, river flow, local rainfall, 
tides, and wind speed and direction. Tidal conditions in the bay tend to vary by season and region, and 
can be described as both mixed, semi-diurnal and diurnal tides (Koch and Sun 1999). Mean low tide 
depth in the Bay is approximately 1.9m (Chanton and Lewis 2002). Dominant emergent vegetation in 
Apalachicola Bay consists of fringing marsh with black needle rush (Juncus romerianus), smooth 
cordgrass (Spartina alterniflora), big cordgrass (Spartina cynosuroides), sawgrass (Cladium 
jamaicense), and Phragmites spp. surrounded further upland by forested floodplain and numerous 
bottomland hardwoods of pine (Pinus spp), swamp tupelo (Nyssa sylvatica), and bald cypress 
(Taxodium distichum). Dominant bottom-type in the bay consists of mud heavily laden with detrital 
based organic matter in the northern (East Bay) portions of Apalachicola bay, transitioning to mud 
with interspersed oyster reefs in the central, and western portion of the estuary (Fig. 1). The southern 
and eastern portion of the estuary is composed of sand and sandy seagrass meadows next to the inner 
barrier islands (Livingston 1984).  
 
7) Associated Researchers and projects 
 
Allen, K., Lewis, K. University of Central Florida Masters thesis. Effects of changing salinity regimes 
on the Apalachicola Bay food web. 2020 - Ongoing. 
 
Gannon, A., Apalachicola Riverkeepers. Birmingham Southern College. Effect of Changing Salinity 
Patterns in the Apalachicola Estuary on Blue Crab (Callinectes sapidus) populations - migration 
patterns, recruitment, parasite load, survival and reproduction. 2017 - Ongoing. 
 
Garwood, J., Lamb, M., Harper, J., Edmiston, H.L., Allen, K., Lewis, K. Apalachicola National 
Estuarine Research Reserve, Distribution and density of fishes and benthic invertebrates in 
Apalachicola Bay. Ongoing. 
  
8) Distribution: 
According to the Ocean and Coastal Resource Management Data Dissemination Policy for the NERRS 
System-Wide Monitoring Program, NOAA/ERD retains the right to analyze, synthesize and publish 
summaries of the NERRS System-Wide Monitoring Program data.  The PI retains the right to be fully 
credited for having collected and processed the data.  Following academic courtesy standards, the PI 
and NERR site where the data were collected will be contacted and fully acknowledged in any 
subsequent publications in which any part of the data are used.  Manuscripts resulting from this 
NOAA/OCRM supported research that are produced for publication in open literature, including 
refereed scientific journals, will acknowledge that the research was conducted under an award from the 
Estuarine Reserves Division, Office of Ocean and Coastal Resource Management, National Ocean 
Service, National Oceanic and Atmospheric Administration.  The data set enclosed within this 
package/transmission is only as good as the quality assurance and quality control procedures outlined 
by the enclosed metadata reporting statement.  The user bears all responsibility for its subsequent 
use/misuse in any further analyses or comparisons.  The Federal government does not assume liability 
to the Recipient or third persons, nor will the Federal government reimburse or indemnify the 
Recipient for its liability due to any losses resulting in any way from the use of this data.  
 
NERR water quality data and metadata can be obtained from the Research Coordinator at the 
individual NERR site (please see section 1. Principal investigators and contact persons). 



 
II.  Physical Chemistry (Pchem) Descriptors 
 
9)  Sensor specifications:  
 

A) YSI Model 85 Handheld Oxygen, Conductivity, Salinity, and Temperature System 
 
Parameter:  Temperature 
Units:  Celsius (ºC) 
Sensor Type:  Thermistor 
Model #:  6560 
Range:  -5 to 50 ºC 
Accuracy: +/-0.15ºC 
Resolution:  0.01ºC 
 
Parameter:  Salinity 
Units: parts per thousand (ppt) 
Sensor Type: Calculated from conductivity and temperature 
Model #: 6560 
Range: 0 to 70 ppt 
Accuracy: +/-1.0% of reading or 0.1ppt, whichever is greater 
Resolution: 0.01ppt 
 
Parameter: Dissolved Oxygen % saturation 
Units: percent air saturation (%) 
Sensor Type: Rapid Pulse – Clark type, polarographic 
Model #: 6562 
Range: 0 to 500 % air saturation 
Accuracy: 0-200 % air saturation, +/-2% of the reading or 2% air saturation (whichever is greater); 
200-500 % air saturation, +/-6% of reading 
Resolution: 0.1% air saturation 
 
Parameter: Dissolved Oxygen mg/L (calculated from DO%, temperature and salinity) 
Units: milligrams per Liter (mg/L) 
Sensor Type: Rapid Pulse-Clark type, polargraphic 
Model #: 6562 
Range: 0 to 50 mg/L 
Accuracy: 0 to 20 mg/L, +/-2% of the reading or 0.2 mg/L (whichever is greater); 20 to 50 mg/L, +/ 
6% of the reading 
Resolution: 0.01 mg/L 
 
Parameter: pH EDS 
Units: pH units 
Sensor Type: Glass combination electrode 
Model #: 6561 
Range: 0 to 14 units 
Accuracy: +/- 0.2 units 
Resolution: 0.01 units 
 



Parameter: Turbidity 
Units: nephelometric turbidity units (NTU) 
Sensor Type: Optical, 90º scatter, with mechanical cleaning 
Model #: 6136 
Range: 0 to 1000 NTU 
Accuracy: +/- 2% reading or .3 NTU (whichever is greater) 
Resolution: 0.1 NTU 
 

B) YSI ProDSS Water Quality Meter 
 
Parameter:  Temperature 
Units:  Celsius (ºC) 
Sensor Type: ProDSS Conductivity and Temperature Sensor 
Model #:  6902 
Range:  -5 to 70 ºC (temperature compensation range for DO mg/L measurement: -5 to 50 °C) 
Accuracy: +/-0.2ºC 
Resolution:  0.1ºC 
 
Parameter:  Salinity 
Units: parts per thousand (ppt) or practical salinity units (psu) 
Sensor Type: Derived/calculated parameter (ProDSS Conductivity and Temperature Sensor) 
Model #: 6902 
Range: 0 to 70 ppt 
Accuracy: +/-1.0% of reading or 0.1ppt, whichever is greater 
Resolution: 0.01ppt 
 
Parameter: Dissolved Oxygen  
Units: % percent saturation, % saturation local, mg/L, ppm 
Sensor Type: ProDSS ODO Optical Dissolved Oxygen Sensor 
Model #: 6900 
Range: 0 to 500 %, 0 to 50 mg/L 
Accuracy: 0 to 200%: ±1% of reading or 1% saturation, whichever is greater 

200 to 500%: ±8% of reading 
0 to 20 mg/L: ±0.1 mg/L or 1% of reading, whichever is greater 
20 to 50 mg/L: ±8% of reading 

Resolution: 0.01 mg/L and 0.1%, or 0.1 mg/L and 1% (user selectable) 
 
Parameter: pH 
Units: pH, pH mV 
Sensor Type: ProDSS pH/ORP Sensor with Module 
Model #: 6904 
Range: 0 to 14 units 
Accuracy: +/- 0.2 units 
Resolution: 0.01 units 
 
Parameter: Turbidity 
Units: Formazin Nephelometric Unit (FNU), Nephelometric turbidity units (NTU) 
Sensor Type: ProDSS Turbidity Sensor 
Model #: 6901 



Range: 0 to 4000 FNU 
Accuracy: 0 to 999 FNU: 0.3 FNU or ±2% of reading, whichever is greater 
 1000 to 4000 FNU: ±5% of reading 
Resolution: 0.1 FNU 
 

C) Kestrel 1000 Pocket Wind Meter 
 
Parameter: Wind speed, average wind speed, and maximum wind speed 
Units: knots, meters per second (m/s), kilometers per hour (km/h), miles per hour (mph), feet per 
minute (fpm), or Beaufort scales 
Minimum speed: 0.3 m/s (0.6 knots, 1 km/h, 0.7 mph, 60 fpm).  
Maximum speed: 40 m/s (78 knots, 144 km/h, 89 mph, 7,830 fpm).  
Wind speed accuracy: ±3%.  
Operating range: -4°F to +140°F (-20°C to +60°C).  
Update: 1 second. 
 
10)  Other remarks/notes:  
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