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via a ditch dug across the unit.  The area is presently under gravity drainage, with 
normal tidal flow, and estuarine fisheries access not allowed.  

 
Area 4 (Cameron Unit - Creole Canal, north of old Mermentau River Channel): 
 O’Neil (1949) classified this as a brackish three-corner grass marsh.  This area 

historically received a constant inflow of freshwater coming down the Mermentau 
River. When the Catfish Point Control Structure was built in 1951, it restricted these 
inflows.  The Creole Canal and associated oil and gas canals allowed saltwater into 
the area, and because there was inadequate flushing to get it out, the habitat converted 
to open water.  It later revegetated to salt marsh cordgrass, Spartina alterniflora, 
around the edges of the area. 

 
Area 5 (Lacassine Unit): 

This area was historically a saw grass marsh that was converted into a waterfowl 
impoundment in 1943.  Water levels were intentionally held high to kill the saw grass 
marsh and create favorable conditions for waterfowl.  Much of the loss shown in 
Figure 19 is not true land loss because the image was taken during a period of high 
water.  A common management practice included drawdowns for the purpose of 
oxidizing soils to promote the growth of aquatic plants.  This practice allowed 
managers to keep increased water levels with the objective of improving conditions 
for bass fishing and waterfowl.  An unplanned consequence of this management 
strategy is that much of the maidencane (Panicum hemitomon) marsh was killed, 
which reduced the quality of nesting habitat for alligators. 

 
Area 6 (Big Burn Unit): 

The “Big Burn” in this area occurred during a drought in 1924-25.  There are two 
suspected causes of the burn in what was then a saw grass marsh:  a lightning strike, 
or alligator hunters who started the fire by burning the marsh in the summer to 
facilitate alligator hunting.  Regardless, fire burned for two years and was eventually 
extinguished by heavy rains.  Historical photography from the late 1950s reveals that 
over time, the area healed and the marsh closed up as a deep organic marsh expanded 
to fill the ponds formed by the burn.  In the early 1960s, saltwater intrusion occurred, 
primarily from the CSC via the Welfare Bridge and secondarily from the Mermentau 
River and hurricanes Audrey and Carla.  Thus saltwater effectively negated the 
healing that had occurred and the area returned to open water.  Currently, this marsh 
seems to be recovering, probably as a result of the Cameron-Creole Watershed 
project. 

 
Area 7 (Southeastern Big Burn Unit in the vicinity of the Humble Canal): 

This loss is believed to have been caused by discharges of produced water from oil 
and gas exploration during the 1950s.  Humble Canal also caused land loss through 
saltwater intrusion from the Mermentau River when the Humble Canal Structure 
failed. 
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Area 8 (Hog Bayou Unit): 
Marsh loss in this area is attributed to the oxidation of fragile organic soils due to 
drainage for cattle grazing, saltwater intrusion from the Mermentau Ship Channel, 
and to the rapid intrusion of high salinity water as a result of the opening of Beach 
Prong channel. 

 
Area 9 (Lacassine and North Grand Lake Units): 

Marsh loss in this area is attributed to elevated Lakes Sub-basin water levels that 
caused the washout of some of the organic floating marsh near the mouth of Bayou 
Lacassine.  Navigation in the GIWW also negatively impacted the area through boat 
wake-induced shoreline erosion.  Some loss is believed to have been due to nutria 
herbivory. 

 
Area 10 (Grand Lake Unit): 

Shoreline erosion due to artificially elevated water is thought to be the leading cause 
of loss in this unit.  High water levels were maintained in the Lakes Sub-basin 
beginning in 1951, with the installation of the Catfish Point Control Structure, 
through the mid-1970s. The USACE has managed water at a lower level since around 
1994, but the lake rims are badly eroded. Consequently, the historical buffer from 
wave energy is also gone. Dredging for shells in Grand Lake may also have 
contributed to shoreline erosion. 

 
Area 11 (Little Pecan Unit): 

This area was once solid saw grass marsh but the saw grass died in the early 1950s 
and was virtually gone by the mid-1960s.  When Hurricane Audrey made landfall in 
1957, large rafts of living wiregrass marsh, Spartina patens, were transported over the 
Grand Cheniere Ridge with the storm surge and deposited in this unit.  Over time, 
wiregrass became the dominant plant species in this area.  Some of the ponds in this 
unit represent areas of marsh loss caused by large volumes of produced water that 
were discharged directly into the marsh by the petrochemical industry.  The 
Mermentau Ship Channel may have also played a role in increased saltwater intrusion 
in these marshes.  The Coast 2050 Region 4 Regional Planning Team believed 
excessive flooding due to altered hydrology to be a primary cause of loss in this unit 
(LCWCRTF/WCRA 1999). 

 
Areas 11A and 11B (Little Pecan Unit): 

These former marsh areas were impounded and converted to agricultural fields that 
were drained and maintained under pump.  The organic marsh soils oxidized, 
resulting in elevation loss, and cattle grazing of the wiregrass caused a successional 
shift to less flood-tolerant species, such as seaside panicum (Panicum amarum) and 
Bermuda grass (Cynodon spp.).  When pumping and levee maintenance were 
abandoned and the area re-flooded, the water was too deep for re-colonization by 
emergent marsh.  Both of these areas now serve as high-quality habitat for waterfowl. 
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Area 12 (Rockefeller Unit 2): 
Marsh gain in this area is due to water management that uses a lo-lift pump and 36-in 
stoplog flapgate water control structure.  

 
Area 13 (Rockefeller Unit 3): 

The marsh gain depicted is a result of managed water level drawdown.  The land loss 
occurred prior to 1978 and is attributed to saltwater intrusion up Joseph’s Harbor 
Canal from the gulf into the old saw grass marsh.  In the early 1950s, the area was 
managed as a permanently flooded brackish impoundment.  Management efforts 
began in the early 1970s to create fresher conditions and a vegetative community 
more suitable for waterfowl. 

 
Area 14 (Southwest Rockefeller Unit 1 around Price Lake): 

Refuge managers intentionally burned this brackish wiregrass marsh in the mid-1960s 
to create better waterfowl habitat.  The burn was followed by a flooding event that 
resulted in the total die-off of the emergent marsh, resulting in pond formation. 
 

Area 15 (Rockefeller Units 4 and 5): 
Although not depicted as loss on the image (Figure 19), the open water shown was 
formerly a willow ridge that subsided prior to the 1950s.  The area was historically a 
fresh saw grass marsh that was lost through saltwater and tidal intrusion from 
Joseph’s Harbor Canal. A ditch dating back to the 1860s connected Grand Chenier 
and Pecan Island, which also connected the two isolated marsh areas.  This ditch was 
also a conduit for saltwater from Joseph’s Harbor Canal.  Units 4 and 5 are  currently 
managed as  multi-use areas to provide controlled access to estuarine organisms.  Unit 
4 has a freshwater introduction structure on the north boundary line canal that 
provides freshwater, nutrients, and sediments to the area. Both units are subjected to 
periodic drawdowns to solidify the bottom substrate, improve the growth conditions 
for submerged aquatics, and improve waterfowl habitat. 

 
Prior to the Joseph’s Harbor Canal, Little Constance Bayou was the main drainage 
channel for the area.  The bayou was blocked in the early 1960s and Joseph’s Harbor 
Canal/Humble Canal became both the main drainage channel and a major point of 
saltwater intrusion.  Humble Canal was constructed in 1940.  The 65-ft-wide canal 
extended from the East End Camp to the Joseph Harbor Bayou, then two miles east to 
a drill prospect.  In the winter of 1951-52, construction began on Superior Canal, 
which connected the Grand Lake system with Rockefeller Wildlife Refuge.  Shortly 
after, the Deep Lake and Constance Bayou Oilfields were discovered.  In 1954 the 
Property Line Canal was dug from Humble Canal to Superior Canal.  Because of 
saltwater problems, the East End locks were constructed in 1959. 

 
Area 16 (Rockefeller Unit 6): 

This area was historically a saw grass marsh.  Land loss in this area is attributed to 
saltwater and tidal intrusion from Joseph’s Harbor Canal. 
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and protection of the basin.  Although much remains to be learned about basin hydrology, 
this is an important step toward understanding this region.   
 
 Analyses of data from the USACE water control structures that regulate hydrology 
within the Lakes Sub-basin indicate that water level is rising both inside and outside of the 
sub-basin.  The rates of rise are irregular both over time and among the structures.  The data 
indicate a rise averaging approximately 0.16 in/yr on the interior and approximately 0.27 
in/yr on the exterior over a nearly 50-yr period of record.  Such seemingly high rates of water 
level rise inside and outside of the Lakes Sub-basin have significant implications for the 
future.  Two principal questions arise: How is the marsh responding to these changes? And, 
what are the implications for drainage of the system?   
 
 Many managers and scientists have long believed that the operations of five USACE 
perimeter control structures have resulted in elevated water levels, poor drainage, and 
prolonged marsh flooding, and that those conditions together are cumulatively drowning the 
marsh in the Lakes Sub-basin.   Elevated water levels and prolonged marsh flooding have 
been named in several restoration plans and planning documents as the major causes of land 
loss in the Mermentau Basin (CWPPRA 1993; LCWCRTF/WRCA 1998; USDA 1997).  
Elevated water levels are presumed to cause or accelerate land loss through at least three 
main mechanisms: shore erosion along large bodies of water; floatant marsh washout; and 
interior marsh die-back due to prolonged marsh flooding.  Still, no scientific evidence exists 
to document the occurrence of these phenomena on a systemic scale in this ecosystem. 
 
 There is anecdotal evidence that water levels were held higher during the 1950s - 80s 
than presently.  It is also possible, albeit poorly documented, that drainage has been impeded 
through the combined effects of: 1) higher than normal rainfall and heavy rain events in the 
1960s; 2) inefficient drainage through the lower Mermentau River (later “remedied” by the 
dredging and expansion of the ship channel); and 3) historical operation schedules for 
USACE control structures that resulted in interior water levels being held excessively high, 
thereby increasing shoreline erosion along Grand and White lakes.  In addition to the 
prolonged flooding of marshes in the vicinity of the Catfish Point Control Structure, water 
level data from Evers et al. (1998) indicated marsh flooding in Panicum hemitomon marsh 
north of White Lake over an entire 1-yr data collection effort over the period March 1997 to 
March 1998.  Additional evidence that water levels are somewhat higher in the Lakes Sub-
basin than in the Chenier Sub-basin is indicated by the presence of a water level gradient 
going north to south most of the time (Swenson 2001).  Over the past decade, however, the 
USACE has improved structure operation to facilitate system drainage. Nonetheless, 
lakeshore erosion still remains a cause of land loss in the Lakes Sub-basin. 
 
 Assessing the impact of elevated water level on floatant marsh in the region is 
difficult because the floating marshes have not been clearly identified.  Floatant marsh may 
well exist in the basin, but no floatant mat movement has been documented in the scientific 
literature, though O’Neil (1949) indicated a large area north of White Lake as floatant. Marsh 
loss near the intersection of Bayou Laccassine and the GIWW is thought to have been caused 
by the washout of floatant marsh due to elevated water levels.  The 1990-96 analysis of land 
cover change shows no evidence that this process continues to occur.  We speculate that most 
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or all of the highly erodible floatant marsh has already been lost.  Research is ongoing to 
document the occurrence and spatial extent of floatant marsh in the Mermentau Basin. 
 
 Although the belief that prolonged marsh flooding causes interior wetland loss is 
widely held, rates of water level rise in the Lakes Sub-basin do not exceed the reported 
ability of fresh and intermediate marshes to maintain their elevation in response or relation to 
a rising sea (Delaune et al. 1983; Hatton et al. 1983; Baumann et al. 1984; Knaus and Van 
Gent 1989).  This is corroborated by both our analysis of the causes of historical land loss 
and the apparent net stability of the basin, as evidenced by a small gain in basin marsh area 
revealed through the 1990-96 land cover change analysis. 
 
 The vegetative response to marsh flooding is largely determined by the flood 
tolerance of the species found in that marsh.  The three major marsh communities that are 
prevalent in the Mermentau Basin (Visser et al. 1998)—oligohaline wiregrass, fresh 
bulltongue, and fresh maidencane—should be considered individually when evaluating the 
flood tolerance of these communities.  Even then, solely evaluating community flood 
tolerance may fall short in areas that are exposed to periodic salinity stresses, as are the 
marshes of the southern and eastern Lakes Sub-basin.  A scientific literature review 
illuminates the unresolved questions regarding the flood tolerance of the dominant marsh 
communities in the Lakes Sub-basin (Table 7).  For example, in the fresh bulltongue 
marshes,  Sagittaria lancifolia has proven to be extremely flood tolerant even when 
continually flooded for several months (Grace and Ford 1996).   Field manipulations of 
marsh surface elevation indicate no significant differences in plant biomass production even 
when plants were lowered 10-20 cm below adjacent marshes over periods of several months 
(McKee and Mendelssohn 1989; Grace and Ford 1996).  One study found that belowground 
biomass increased with flooding treatment, although it is possible that there were periods 
during that experiment when the treatment may not have been flooded (Howard and 
Mendelssohn 1995).  Still another study has shown decreases in biomass and stem density 
with flooding (Webb and Mendelssohn 1996). McKee and Mendelssohn (1989) noted a 
decrease in biomass for maidencane (Panicum hemitomon) under flooded conditions with 
lowered sods in the field but not in the greenhouse. 
 
 Most studies of oligohaline and mesohaline wiregrass marshes dominated by Spartina 
patens have dealt with the combined effects of flooding and salinity. The scientific 
community generally agrees that flooding and salinity stresses can create anaerobic 
conditions resulting in a buildup of toxic metabolites such as hydrogen sulfide.  This in turn 
can reduce nutrient uptake, with plant stress or death the result. How these marshes respond 
to flooding stress alone is unclear and has not been well documented.  One hypothesis is that 
the semi-impounded nature of the Lakes Sub-basin keeps it relatively fresh, thus elemental 
sulfur, being virtually unlimited in seawater, may not be present at levels that will be 
stressful to the Spartina patens-dominated marsh.  Although additional study is needed to 
either support or discredit this hypothesis, analysis of historical land cover change indicates 
that the oligohaline wiregrass marshes of the Lakes Sub-basin have remained generally stable 
over the past three decades. 
 


