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peds forming between them, the faces coated with 
a thin, dark, apparently manganese-oxide stain. The 
top of this unit appears to be eroded, with the 
exposure of the bottom two units representing an 
erosional remnant that was eroded to the north and 
south (Fig. 15). 

3. The highest sedimentary unit, which comprises 
most of the exposed section in the trench, lies 
between the erosive Red horizon and the base of 
overlying fill marked by the Green horizon. It 
consists of sand with interlaminated silt and clay 
and a thin conglomeratic zone at its base. The sand 
is micaceous, very silty, very fine grained to fine 
grained in places. Its color is mottled, ranging from 
yellowish brown and some yellowish-red to more 
commonly pale brown, with some light greenish-
gray bleached zones. The thin conglomerate at the 
base of this unit includes clasts ranging from 0.5 in 
pebbles to cobbles more than 6 in diameter, most 
of which rest on or just above the erosive contact at 
the underlying Red horizon. Bands of iron staining 
are conspicuous, and in the lower part of this unit 
parallel the underlying Red horizon; in places these 
give a false sense of stratification. An additional 
observation worth noting is the presence of 
possible shell fragments in material brought up in a 
hand auger hole dug by NRCS soil scientist 
Richard Hall at the north end of the trench. The 
auger hole extended almost 3 ft below the floor of 
the trench, still within this unit at that position. 

The two lithologic units exposed in the 
“erosional remnant” at the base of this excavation are 
part of the Potomac Formation, possessing the waxy 
clay and red-white mottling typical of that formation. 
The overlying sandy sediments are considered to be 
“Delaware Bay deposits” of the Lynch Heights 
Formation that were deposited on an erosive 
topography (=Red horizon) developed on the Potomac 
Formation, with pebble/cobble zones developed on that 
surface. The iron staining patterns probably reflect the 
response of the movement of iron-rich groundwater to 
relief on the top Potomac surface. 

DISCUSSION 
The trenching investigation was a technical 

success in that it provided excellent exposures of the 
near-surface geology at key points along the NCRS-1 
seismic line. Excavations were undertaken at sites that 
appeared, on the seismic sections, to have the highest 
probability of faults extending to the ground surface. 
All of the trenches exposed Coastal Plain sedimentary 
formations under a surface cover of railroad ballast and 
fill. Cretaceous deposits of the Potomac Formation 
were encountered in the bottom of three of the 
excavations (Trenches 2, 3, and 5), Quaternary deposits 
of the Columbia Formation four of the trenches 

(Trenches 1, 2, 3, and 4), and Quaternary deposits of 
the Lynch Heights Formation in one of the trenches 
(Trench 5). 

The excavations were large enough and the 
exposures were clear enough that faulting, if present, 
should have been recognizable. Nevertheless, no 
evidence of faulting was encountered in any of the five 
trenches in either the Potomac Formation or the 
Quaternary deposits. 

These findings are significant in light of 
apparently contradictory interpretations of the presence 
of shallow (500 ft and shallower) faults in the seismic 
and well-drilling phases of the DEMA Earthquake 
project. The drilling results suggested that at least one 
of the near-surface faults interpreted as significant on 
the seismic reflection profile was unsupportable based 
on geophysical log correlation. The trenching study 
examined five other specific locations for which the 
seismic data indicated a high potential for faulting to 
extend to near the ground surface. The absence of 
faulting in any of the trenches suggests that shallow 
faulting is likely not present in this area. It should be 
noted, however, that these findings do not eliminate the 
possibility that some of the more significant deeper 
faults interpreted on the seismic lines may exist. 

An added benefit of the trenching, beyond the 
initial objective of investigating faulting, is the 
opportunity to examine exposures of Coastal Plain 
stratigraphic units in an area where few outcrops exist. 
In particular, one of the trenches provided a good 
opportunity to examine and sample the Lynch Heights 
Formation in detail near the northern extent of the 
“Delaware Bay deposits.” The lithologic observations 
made in these trenches are a valuable addition to our 
knowledge of these sediments. 

CONCLUSIONS 
Detailed examination of exposures in five 

trenches excavated to a depth of 5 to 8 ft did not reveal 
the existence of near surface faults along the NCRS-1 
seismic line. Seismic sections produced from data 
processed for this line suggested the existence of 
significant faulting in the area, which lies along a 
postulated fault trend in eastern New Castle County. 
However, subsequent drilling failed to substantiate 
displacement interpreted for shallow faults on these 
seismic sections. Consistent with the drilling results, no 
shallow faults were identified by the trenching 
undertaken for this project. Together these results 
suggest that there has been minimal or no modern fault 
activity in this area of New Castle County. 
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APPENDIX: SAMPLE LIST 

Trench 1 (Cd41-t) 
1. Sample 44205 (local ID: T1-S1 Black) - from the 

very-fine to fine sands between the Blue and Black 
horizons 

2. Sample 44206 (local ID: T1-S1 Blue) - from the 
iron-stained fine sand between the Green and Blue 
horizons 

3. Sample 44207 (local ID: T1-S2 Green) - from the 
silty sand between the Green and Yellow horizons 

4. Sample 44208 (local ID: T1-S3 Yellow) - from the 
bottom of the south wall in the interlaminated clay 
and sand under the yellow horizon. 

Trench 2 (Cd41-u) 
1. Sample 44209 (local ID: T2-S1) - Just under the 

Pink horizon, on the south wall of the excavation. 
2. Sample 44210 (local ID: T2-S2) - In the lower part 

of the interval between the Pink and Yellow 
horizons, on the south wall of the excavation. 

3. Sample 44211 (local ID: T2-S3) - In the upper part 
of the interval between the Pink and Yellow 
horizons, on the south wall of the excavation. 

4. Sample 44212 (local ID: T2-S4) - In the lower part 
of the interval between the Yellow and Green 
horizons, on the south wall of the excavation. 

5. Sample 44213 (local ID: T2-S5) - In the upper part 
of the interval between the Yellow and Green 
horizons, on the south wall of the excavation. 

6. Sample 44214 (local ID: T2-S6) - Between the 
Orange and Red horizons, on the west wall of the 
excavation. 

7. Sample 44215 (local ID: T2-S7) - Between the Red 
and Magenta horizons, on the west wall of the 
excavation. 

8. Sample 44216 (local ID: T2-S8) - Between the 
Magenta and Green horizons, in the center of the 
west wall of the excavation. 

9. Sample 44217 (local ID: T2-S9) - Between the 
Orange and Red horizons, on the north end of the 
west wall of the excavation. 

Trench 3 (Cd41-v) 
1. Sample 44218 (local ID: T3-S1) - Under the Red 

horizon, on the south wall of the excavation. 
2. Sample 44219 (local ID: T3-S2) - Between the Red 

and Green horizons, on the south wall of the 
excavation. 

3. Sample 44220 (local ID: T3-S3) - Just above the 
Orange horizon, on the west wall of the excavation. 

4. Sample 44221 (local ID: T3-S4) - Between the 
Orange and Yellow horizons, on the west wall of 
the excavation. 

5. Sample 44222 (local ID: T3-S5) - Just below the 
Yellow horizon, on the west wall of the excavation. 

6. Sample 44223 (local ID: T3-S6) - Just above the 
Yellow horizon, on the west wall of the excavation. 

7. Sample 44224 (local ID: T3-S7) - Above the 
Yellow horizon just under the base of railroad 
ballast, on the west wall of the excavation. 

Trench 4 (Cd41-w) 
1. Sample 44225 (local ID: T4-S1) - Just below the 

Yellow/Red horizon, on the south wall of the 
excavation. 

2. Sample 44226 (local ID: T4-S2) - Below the 
Yellow/Red horizon, on the south wall of the 
excavation. 

3. Sample 44227 (local ID: T4-S3) - Below the 
Yellow horizon, on the west wall of the excavation. 

4. Sample 44228 (local ID: T4-S4) - Between the Red 
horizon and the base of the railroad ballast, on the 
west wall of the excavation. 

Trench 5 (Dd11-a) 
1. Sample 44229 (local ID: T5-S1) - approximately 3 

ft below ground surface on north wall. 
2. Sample 44230 (local ID: T5-S2) - From the unit 

between the Red and Light Green horizons, but 
taken from lower part of a hand auger hole that was 
bored approximately 3.0 ft below the bottom of the 
trench adjacent to the north wall. Possible shell 
material was reported from this hole. 

 




