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Fort Proctor is a pre-civil war 
military installation on the shore of 
Lake Borgne, southeast of New Or-
leans (Figs. 1 and 2). Historical rec-
ords state that the fort was con-
structed 150 feet inland from the 
shore of the lake just north of the 
mouth of Bayou Yscloskey. This 
was also the site of Proctorville, a 
rail depot at the terminus of the 
Shell Beach Branch of the New Or-
leans and Gulf Railroad, which ran 
along the east bank of the Missis-
sippi River to the town of Poydras, 
then down the natural levees of 
Bayou Terre aux Boeufs, Bayou La 
Loutre, and Bayou Yscloskey to the 
shore of Lake Borgne. While it can 
logically be assumed that the origi-
nal elevations of the fort and the 
railroad depot were necessarily at 
least a few feet above sea level, 
neither of the architectural studies 
of the fort conducted by Tulane 
Uiversity or Louisiana State Univer-
sity (LSU) appear to include any 
de nitive values for the land eleva-
tion at the time of construction.  

The fort is about 1000 feet from 
the Shell Beach Continuously Oper-
ating Reference Station (CORS) of 
the National Geodetic Survey (Fig. 
3). This station is a part of the Glob-
al Navigational Satellite System that 
provides data for the 3D Global Po-

sitioning System (GPS) network. In 
addition to surface positioning data, 
this station provides a measure-
ment of the vertical movement of 
the earth’s surface, which in this 
case can be used to estimate a rate 
of subsidence.  

Evaluation of data from the 
Shell Beach CORS by the LSU 
Center for GeoInformatics indicates 
a current rate of subsidence at this 
location of about 6.263 millimeters 
per year (mm/yr) or about 2.5 inch-
es per decade (Fig. 4). The prem-
ise of the illustrations of the impacts 
of subsidence over time that follow 
is that this subsidence rate can be 
used to estimate the elevation of 
Fort Proctor at various points of 
time in the past relative to its cur-
rent elevation. This relative approxi-
mation is made without knowledge 
of the absolute value of the eleva-
tion at any time. If data for the ele-
vation of the fort at some point of 
time in the past were known, it 
could be used to calibrate the esti-
mated relative rates of change 
based on current subsidence data.  

An elevation pro le of the fort 
taken from a Historic American 
Building Survey published in the Figure 1. Fort Proctor (photo credit, Marco Rasi).  
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report “Fort Proctor: A Conditional 
Preservation” by Ursula Emery 
McClure and Bradley Cantrell of the 
LSU Coastal Sustainability Studio in 
2013 (McClure and Cantrell, 2013)
is used as the basis for Figure 5. 
The pro le has a proportional verti-
cal scale and a reference for the 
elevation of “high tide,” but it is not 
otherwise referenced to a de ned 
benchmark elevation. For the pur-
poses of illustrating the relative ef-
fects of subsidence and sea level 
rise, the high tide level is taken to 
be current sea level.  

For the purposes of construct-
ing Figure 6 (and additional illustra-
tions in McClindon [2020]), the rate 
of global sea level rise and the rate 
of local subsidence at Fort Proctor 
are assumed to be constant for the 
time period from 1856, when the 
fort was constructed, to the pre-
sent. A constant subsidence rate of 
6.263 mm/yr for this 160 time span 
results in a total elevation change at 
the site of the fort of 39.45 inches. 
The Commonwealth Scienti c and 
Industrial Research Organisation 
(CSIRO) Marine and Atmospheric 

Research website published a 
graph of long-term sea levels show-
ing an average rate of sea level rise 
of 1.7 mm/yr (CSIRO, 2014). This 
results in a change in global sea 
level of 10.71 inches during the 
same time period. This means that 
in 1856 the elevation of the founda-
tion of the fort was about three and 
a half feet higher than it is today 
and sea level was almost a foot low-
er than it is today. The total com-
bined “relative sea level rise” expe-
rienced at the site of Fort Proctor 
between 1856 and the present has 
been 50.16 inches based on the 
extrapolation of these data. In other 
words, the site of Fort Proctor was 
over four feet higher than it is today 
relative to sea level at the time of 
construction. For the purposes of 
constructing illustrations (Fig. 6; 
and in McClindon [2020]) of the rel-
ative changes of land elevation and 
sea level over time, the elevation of 
the “high tide” line on the architec-
tural drawings of the fort that follow 
is assumed to be current sea level. 
This assumption is certainly not ac-
curate, but it allows for tying relative 
changes in elevation to a scaled 
vertical elevation pro le of the fort, 
and it is not intended to represent 
an actual elevation. It is also im-
portant to note that recent rates of 
sea level rise are greater than the 
1.7 mm/yr long-term average used 
here. Recently published research 
by Applied Coastal Research and 
Engineering (ACRE) (2019) set the 
current rate of sea level rise in the 
Gulf of Mexico at 2.0 mm/yr. A gen-

Figure 2. Fort Proctor is located at the mouth of Bayou Yscloskey on 
the south shore of Lake Borgne.  

Figure 3. The Shell Beach CORS station on the left and Fort Proctor as seen from the station on the right. 
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erally accepted rate of sea level rise 
for the rest of the world since the 
1990s is 3.0 mm/yr.  

McClindon (2020) provided a  
link to a video progression of shore-
line changes with time at Fort Proc-
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Figure 5. Elevation pro le of Fort Proctor (modi ed after McLure and Cantrell [2013]).  

tor from 1856 to 2010 using maps, 
aerial photography, and depiction 
of elevation pro le. Figure 7 illus-
trates a dramatic aerial view com-
parison between circa 1959 and 
2019. 
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Figure 6. Vertically exaggerated elevation pro le tied to a vertical scale (in feet) in which the “high tide line” 
is equal to current sea level.  
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Figure 7. A side by side comparison of an oblique aerial view of Fort Proctor circa 1959 and a recent per-
spective view from Google Earth. 
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