
Found in the western Atlantic from Massachusetts to Veracruz and also in the 
northern and western Gulf of Mexico to Veracruz. It prefers sandy and muddy 
bottoms from the shore to a depth of about 60 m. Spawning occurs in late fall 
and early winter within estuaries where juveniles remain year-round 
(McEachran, 1998; Murdy, 1997). 

Found in the western Atlantic south of the Gulf of Maine and throughout the 
Gulf of Mexico. It is an inshore schooling species that appears in brackish-
water bays and estuaries. Spawning takes place in areas less than 20 m deep 
from May to November (McEachran, 1998). 

Found in the western Atlantic from Massachusetts to the southern Gulf of 
Mexico. It lingers from the shore to about a depth of 60 m. It prefers sandy 
and muddy bottoms along the coast and in estuaries where it serves as a 
nursery ground. Spawning occurs from August to September. Maturity is 
reached in the third and fourth year (McEachran, 1998).

Found in the western Atlantic from Cape Cod, Massachusetts to Cuba. It 
appears in shallow waters among weeds and rubbish. Hibernates in the mud 
during winter. Spawns in June and July where one or both parents guard their 
eggs for ten to twenty-six days until they hatch (Breder, 1949). 

Found from the western North Atlantic from Beaufort, NC, to the northern 
Gulf of Mexico westward along the continental shelf in depths up to 400m. It 
occurs mostly in depths less than 300 m and offshore (McEachran, 1998). 
Juveniles travel into shallow waters and bays during colder months. (Gunter, 
1938; Hoese, 1998). 

Found in the western Atlantic from Cape Ann, Massachusetts to the Gulf 
coast. It appears on sandy or muddy bottoms in the shallows. During the 
juvenile stage it travels into brackish and fresh water. Spawning occurs during 
late Spring (Breder, 1949).

Fish Assemblages in Brunsen Creek on St. Catherines Island, Ga

Abstract
St. Catherines Island, in Liberty County, is one of Georgia’s uninhabited barrier islands. Due to its location approximately seven 
miles from the mainland and eighteen miles from the Altamaha River, the surrounding estuary has seen negligible anthropogenic
impacts throughout its history. Specifically, Brunsen Creek , on its southern end, is considered to contain a pristine marine
ecosystem. This study was initiated to provide baseline data for the surrounding Georgia estuarine ecosystems, many of which 
have had human impacts. Ichthyofaunal data was collected monthly within Brunsen Creek via trawling from September 2014 
through August 2015, and statistical relationships between fish assemblages and environmental factors, such as temperature and 
salinity, could not be established. However, observed consistent relationships in natural migration and reproduction have also 
been noted in other studies. Temporal trends in the appearance of fishes in Brunsen Creek samples, and their increasing lengths,
reflect a well-established natural pattern along Georgia’s coast. Tracking these trends will provide a baseline of expected life
history events for several species and a reference for further research within southeastern estuaries.

Introduction
Brunsen Creek on St. Catherines Island (SCI) was designated as the sampling area due to its unique location. It is fed from multiple 
sources including the surrounding St. Catherines Island, the South Newport River, the Sapelo Sound, and the Atlantic Ocean, 
making it representative of the many estuarine ecosystems in the adjacent area. Ichthyofaunal data was collected by monthly 
trawling in Brunsen Creek so that the information could be used when determining indicators of ecosystem productivity, 
environmental contamination, habitat destruction, as well as disruption to migration and reproduction of fishes. Due to the lack of 
anthropogenic impacts to the SCI ecosystem, fish assemblages of Brunsen Creek can provide a baseline reflective of a pristine
marine ecosystem in the surrounding area. During the collection period of one annual cycle, a total of fifty-nine species of fishes 
was collected. Five of the most numerous species, including one unique species, were chosen to represent this collection. 
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Results

Materials and Methods

Fishes were collected via trawling in Brunsen creek from September 2014 through August 2015. Trawls were pulled in 
replicated fifteen minute increments at a steady speed of 4 km per hour. Between replicates, fishes were identified, 
counted, and measured, with data being logged on paper for computer entry in the lab. For each species that was collected 
in large numbers, a sub-sample of twenty-five randomly selected fish were measured, and the remainder, enumerated. All 
individuals of the less numerous species (25 or less) were measured for total length. Unique species that were not normally 
captured, were saved for reference, and transferred to the Augusta University SCI fish collection.

Figure 4. Monthly Salinity Measurement Figure 5. Monthly Temperature Measurement

Figure 7. Bay Anchovy Seasonal LengthFigure 6. Bay Anchovy Seasonal Catch 

Figure 8. Spot Seasonal Catch Figure 9. Spot Seasonal Length

Figure 2. Brunsen Creek, St Catherines Island Trawling Stations

Anchoa mitchilli “Bay Anchovy”

Leiostomus xanthurus “Spot”

Micropogonia undulatus 
“Atlantic Croaker”

Ospanus tau “Oyster Toadfish”

Achirus fasciatus “Hogchoker”

Urophycis floridanus 
“Southern Hake”

Figure 1. The Surrounding Estuarine Ecosystem
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Figure 10. Atlantic Croaker Seasonal Catch Figure 11. Atlantic Croaker Seasonal Length
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Discussion

• Several factors affecting species diversity in this area include (1) variety of niches, (2) stability of 
environment and climate, (3) productivity, (4) length of food chain, and (5) biomass accumulation 
(Dahlberg and Odum, 1970). 

• There was not enough data to show a statistical relationship between temperature and salinity data 
and fish assemblages. There was not any statistical relationship between temperature and salinity 
data, and the amount of rainfall from the time period before our collections. More data is needed to 
identify any significant relationships among these variables.

• Species Richness reflected a seasonal change in the number of fish species with an apparent increase 
in warmer months and decrease in colder months. This pattern follows a similar trend established 
within southeastern estuaries including similar species numbers and temporal appearances (Nelson, 
1991).

• Anchoa mitchilli, Leiostomus xanthurus, Micropogonia undulatus, Ospanus tau, and Achirus fasciatus 
were chosen as representative species for the entire collection because they displayed consistent 
trends in migratory and reproduction patterns. 

• Urophycis floridanus data was chosen for display due to its unique appearance in our collections in 
colder months. Though it has been recorded that it transitions inshore during colder months, North 
American information on this species for migration and reproductive patterns is scarce (Gunter, 1938; 
Hoese, 1998). Therefore, this study can attempt to create a baseline for this species. 

• Achirus fasciatus appears in our collections in the Spring, following the historical spawning pattern 
(Breeder, 1949), and thrives in the Creek during the summer through fall seasons. All of the other 
represented fishes, with the exception of Urophycis floridanus, remain in Brunsen Creek throughout 
the year.

• Fishes that are present throughout the year follow natural temporal patterns shown in many studies 
(Breeder, 1948; McEachran, 1970; Murdy, 1997; Nelson, 1991). For example, Anchoa mitchilli 
demonstrates a negative correlation between number of individuals and the average length. As the 
number of individuals present declines within the population, average length increases, leading up to 
the spawning season. After the spawning season, there is a rapid decrease in average length and a 
rapid increase in numbers of individual fish. This illustrates a known well-established pattern within 
the fish assemblages (McEachran, 1998).

• Since the representative species collected follow historical reproductive and migratory trends, the 
hypothesis that Brunsen Creek is a pristine area with limited anthropogenic activity is supported.

• Further collections are being conducted to obtain a consistent inventory of fishes present, and to 
reveal any statistical relationships between the fish assemblages and environmental factors.
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Figure 3. Monthly Species Richness
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Figure 12. Oyster Toadfish Seasonal Catch Figure 13. Oyster Toadfish Seasonal Length

Figure 15. Hogchoker Seasonal LengthFigure 14. Hogchoker Seasonal Catch

Figure 16. Southern Hake Seasonal Catch Figure 17. Southern Hake Seasonal Length

o Open research vessel with safety equipment 
o 6.1 m Otter trawl with 2.54 cm mesh
o Davit with pulleys
o Fish measuring board
o Data collection sheets  

o Fish identification manual
o Salinity meter
o Infrared digital thermometer
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