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GULF TROUGH AND SATILLA LINE DATA ANALYSIS 

Introduction 

The purpose ofthis project was twofold: 1) to determine if the Gulf Trough is 
present in Bulloch, Screven and Effingham counties, Georgia; and 2) to determine the 
stratigraphy and structural character of the upper Floridan aquifer and overlying 
formations along the hypothetical Satilla Line in Camden and Brantley counties, Georgia. 

The project included (1) analysis of three reflection seismic lines shot by 
Blackhawk Geometries, Inc, in 1999 together with an evaluation of their fmdings as 
presented in their final report to EPD (Blackhawk Geometries, Inc. , 2000); and (2) 
analysis of geophysical logs and cuttings from 9 boreholes drilled along, or in the vicinity 
of, the seismic lines. 

Discussion Of Results 

Gulf Trough: Seismic Lines l,la and 2,2a 

Locations of Lines 1,1 a and 2,2a are shown in Figure 1. Shotpoint locations, 
upper Floridan elevations, borehole locations, the proposed presence of the Gulf Trough 
in Bulloch and Effingham counties and stratigraphic and structural profiles along the 
seismic lines are shown in Figures 1-7. Correlative stratigraphic and borehole location 
information is presented in Table 1. Lithostratigraphic logs ofthe seismic transect 
boreholes based on analysis of cuttings and geophysical logs are shown on Plate 1. 

Analysis of Seismic Line 1,1 a 

We are in general agreement with the structural/stratigraphic interpretation of 
Line 1,1 a as described in the Blackhawk Inc. report. Particularly, that the presence of the 
northern edge of the Gulf Trough is indicated by the "flexure" between shotpoints 680 
and 700 (Figure 2) where the top of the upper Floridan abruptly deepens to the south 
(Figures 3 and 4; Plate 1). It appears that Line 1 did not extend enough to the southeast 
to confum the southern edge of the Gulf Trough. Note that the upper Floridan elevations 
below MSL are located to the right of seismic lines and those at or above MSL to the left. 
Other features identified at shotpoints 1283, 1660 and 3973 are arguably structures 
related to faults and/or acoustic anomalies caused by surficial features such as 
stream/flood plains, power lines and highways. 

Analysis ofSeismic Line 2,2a 

Again, we generally agree with the conclusions of Blackhawk, Inc. on Line 2,2a 
as to the proposed presence of the Gulf Trough in Bulloch County. However, our 
interpretation ofthe seismic records differs from that of Blackhawk, Inc. Stratal 
truncations and channel fill indicated by extensive crossbedding (Figure 7) suggests the 



erosional nature of the Trough and documents the presence ofthe trough across both line 
2 and 2a from shotpoints 600-1550. While it is possible that the Gulf Trough is divergent 
at tllis location as the Blackhawk report suggests, the gap in the data makes this 
impossible to confirm. In any case, the cross-channel profile is quite asymmetrical. In 
addition to documentation in the literature (Miller, 1985; Krause and Randolph, 1989; 
Kellam and Gorday, 1990) our analysis of the geophysical and lithologic data for Lines 
2,2a strongly indicate the presence of the Gulf Trough. 

Satilla Line: Seismic Line 3 

Line 3 is located in western Camden and eastern Brantley counties (Figure I). 
Although record quality was poor, five structural features were observed and are depicted 
along the stratigraphic/structural profile in Figure 9. Feature 5 appears to be a graben or 
a very large sink hole of unknown depth. The other features appear to be vertical faults 
or zones of faults. Because the line was oriented along strike, the data may be biased as 
to the true nature of these features . As this is a region of high transnlissivity in the 
Floridan aquifer system, the presence of vertical faults is credible. The stratigraphy along 
Line 3 is shown in Figure 9. Based on the lithostratigraphy ofboreholes 2 and 3 (Plate 
1 ), together with our interpretation of the seismic record and correlation with relevant 
literature, the tops of Miocene units B and C and the upper Floridan were identified. The 
thickness of the Miocene section is several hundred feet. It is our conclusion that while 
the data do not provide evidence for an obvious relationship with the Southeast Georgia 
Embayment or the hypothetical Satilla Line, the structures observed may be features that 
affect the flow and quality of water in the Upper and Lower Brunswick aquifers. 

Summary and Conclusions 

The Blackhawk, Inc. report and seismic records for Lines 1,1 a and Lines 2,2a 
were analyzed (Figure 1-7). The borehole cuttings from six of the boreholes located on 
or in the vicinity of the seismic lines were washed and described, and a lithologic log was 
made for each borehole. A lithostratigraphic log of each borehole was prepared by 
combining the lithologic data with analyses ofthe associated geophysical (electric) logs 
and presented in Plate 1. Confirmation of the depth of the upper Floridan in each 
borehole was provided by a comparison of the lithologic/electric logs, seismic records 
and pertinent literature and presented in Table 1. Based on our analysis of the data 
described above we conclude that as shown in Figure 10 the Gulf Trough is present in 
Bulloch and Effingham counties and curving eastward, extends at least to the Savannah 
River and even beyond as suggested by Popenoe et al. , 1987. 
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Table 1. Depth to Top of Upper Floridan Aquifer (feet below MSL) 
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PLATE 1. LITHOSTRATIGRAPHIC LOGS OF SEISMIC TRANSECT BORE HOLES 
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Cost: $1078 
Quantity: 100 

The Department of Natural Resources (DNR) is an equal opportunity employer and offers all 
persons the opportunity to compete and participate in each area of DNR employment regardless of 

race, color, religion, national origin, age, handicap, or other non-merit factors 
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