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Introduction 

 
Since 2009 the Lake Pontchartrain Basin Foundation (LPBF) has been actively documenting the 

development of an emergent delta in the receiving basin of the Caernarvon Diversion outfall canal (Big 

Mar). Since October 2010, in partnership with the Coalition to Restore Coastal Louisiana (CRCL), LPBF 

has conducted bald cypress (Taxodium distichum) plantings within Big Mar as part of a grant funded 

reforestation effort.  Also, LPBF has been monitoring and quantifying the expanding land area in Big Mar 

in an effort to understand the delta building process under the influence of a diversion. To read about the 

restoration efforts and monitoring conducted in Big Mar from October 2010 to July 2011 visit 

http://www.saveourlake.org/ and view the report entitled "Geomorphology and Bald Cypress Restoration 

of the Caernarvon Delta near the Caernarvon Diversion, Southeast Louisiana," as well as the update 

entitled “Progress Report for Grant Planting and Monitoring of the Caernarvon Delta in Big Mar: 

January through June, 2012” and the update entitled “Progress Report for the Grant Planting and 

Monitoring of the Caernarvon Delta in Big Mar: July through December, 2012.” 

 

This report will serve as a supplement to the aforementioned reports. It summarizes work done in and 

around the Caernarvon Delta from January 2013 through June 2013. This report highlights the 

deployment and the baseline measurements of 176 bald cypress trees that were planted on March 23 and 

March 29, 2013. This report also discusses soil salinity measurements, an ongoing elevation survey across 

the main Caernarvon Delta, as well as new research questions regarding plant succession on newly 

emergent land on the delta.  

 

During the timeframe covered by this report (January-July 2013), the Mississippi River discharge into the 

Caernarvon Delta Complex through the Caernarvon Diversion Structure varied considerably (Figure 1). 

The area saw maximum discharge of 4,000-5,000 cfs during the first two weeks of January. Minimum 

discharge of about 200-300 cfs occurred during the third week in February and approximately May 15-

June 15. At all other times, average discharge into the complex appears to have been 750-2,000 cfs. 

 

http://www.saveourlake.org/


 
  Figure 1 USGS provisional graph of discharge in cubic feet per second (cfs) at the Caernarvon Outfall Channel from January 

through July 2013.  

 

 

Interstitial Soil Salinity 

 Planting projects are a part of nearly all restoration plans in southeast Louisiana and their success 

depends largely on the suitability of the planting location, namely soil salinity and hydrological 

conditions, to the vegetation being planted (USGS 1997). To that end, LPBF has been monitoring soil 

salinity within and around the Caernarvon Delta Complex and has used that information to scout suitable 

planting locations, while also scouting experimental planting locations (Figure 2). Monitoring soil 

salinity allows us to detect the maximum reach of the ‘freshening” effect from a diversion, correlated to 

the flow and management of a diversion. From this information planting locations within the Caernarvon 

Delta Complex can be chosen that should yield high survivorship and high growth rates. Planting sites 

that test the maximum salinity tolerance of the tree species of interest can also be chosen. 



 
 

Figure 2. Soil salinity within and around the Caernarvon Delta Complex. All measurements obtained from June 2012 to May 

2013. All measurements in parts per thousand (ppt). 

 

Volunteer Bald Cypress Planting 

Bald cypress regeneration is often precluded in southeast Louisiana by nutria herbivory, high interstitial 

soil salinity, altered hydrological regimes and slow germination rates. Under existing conditions, without 

human intervention, bald cypress seedling mortality is quite high (Baker et al. 2011, Holm et al. 2011). 

  

The main goals were to plant wetland trees to abate and reduce storm surge and to monitor the growth of 

these trees under the influence of the diversion, at different distances to the diversion, in order to use this 

information to inform future restoration projects. The work being done around the Caernarvon Delta 

Complex is a unique opportunity to test the effectiveness of many proposed State Master Plan restoration 

initiatives, which rely heavily on river diversions. 

 

To date, six wetland tree plantings have been carried out in and around the Caernarvon Delta Complex 

(Figure 3). The most recent planting took place on March 23
rd

 and March 29
th
. Ms. Becky Livaudais 

generously donated 176 bald cypress trees to LPBF which were planted with the help of eleven 

community volunteers. For this planting, LPBF scouted 2 planting locations in the pro-delta region of the 



Caernarvon Delta Complex (6A-6B), as well as 2 locations along Bayou Mandeville (6C-6D), towards 

Lake Lery (Figure 3). 

 

 

Figure 3. The distribution and location of planting sites throughout the Caernarvon Delta Complex. The first planting is not 

shown due to 100% mortality.   

 

This tree planting on 3-23 and 3-29-2013 consisted solely of bald cypress (Taxodiun distichum) trees. The 

trees were picked up and moved close to their planting locations on Friday, March 22, 2013, by three 

LPBF staff members.  Access to two of the actual planting sites (6A-6B, in the pro-delta area) was 

challenging because of extremely shallow open water, which limited conventional boat access. Land 

Manager Howard Callahan kindly donated his airboat and services to transport trees and volunteers to 

those two planting sites on March 23, 2013 (Figure 4A). The volunteers deployed, spaced and planted 

trees throughout the planting sites (6A and 6B) approximately 5-10 meters apart (Figure 4B). All trees 

were outfitted with nutria exclusion devices (NED). NED’s were fastened with zip ties and secured with 

3-5 foot bamboo stakes. NED’s are essential for successful planting projects in the Caernarvon Delta 

because the nutria population is quite high. We have learned from our earliest planting projects that this 

small mammal can have a drastic impact on the overall mortality rates of newly planted trees (Hillmann et 

al. 2013).  

 

 

 unloading trees at the 

planting site. 



 
 Figure 4. (A) Howard Callahan and volunteers deploying bald cypress trees at the pro-delta site (6B) planting location and (B) 

showing trees outfitted with NED’s, as well as the distribution of trees. 

 

Overall, approximately 100 trees were planted on March 23
rd

 in the pro-delta (6A, 6B) and 76 trees were 

planted on March 29
th
 at the two sites (6C, 6D) along Bayou Mandeville. Twenty-seven percent of the 

planted trees were tagged with numbered aluminum tags, for a total of 48 trees, and their locations were 

recorded with a Trimble GeoExplorer GNSS 6000. This subset of trees is being incorporated into the 

LPBF tree monitoring program. Tree height and diameter at breast height (DBH), when appropriate, as 

well as basal measurements were collected for baseline data (Figure 5). These parameters will be re-

measured yearly at the end of each growing season in late fall, showing the annual growth rate of planted 

trees under the influence of a diversion and at different distances from a diversion.   

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. A subset (27%) of trees were tagged for monitoring (A). Tree height, dbh, and/or basal area (B) was measured to gather 

baseline data. The locations of all tagged trees were recorded via a Trimble GeoExplorer GNSS 6000 (C).  

 

6
th

 Planting Baseline Data 

Height 

Initial bald cypress tree height planted in the sixth Caernarvon Delta Complex planting was slightly less 

than previous baseline trees heights planted in the area (Hillmann et al. 2013). Tree height ranged 

between a maximum of 1.32 meters and a minimum of 0.74 meters. The average tree height of tagged 

trees was 1.06 meters. Across the four planting locations, initial tree height varied minimally (Figure 6). 

The average tree height at site 6A was 1.11 meters, at site 6B was 1.08 meters, at site 6C was 0.97 meters 

and at site 6D was 1.01 meters. 
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Figure 6 Initial average tree height measurements of bald cypress trees at the four different planting locations for the sixth 

Caernarvon Delta Complex tree planting. 

 

Basal Stem Diameter 

Diameter at breast height (DBH) is a measurement used to monitor tree growth rates and is typically 

measured at 1.3 meters above ground level unless the tree base is buttressed or otherwise deformed. Since 

no trees from this planting had a height greater than 1.3 meters, the basal stem diameter of tagged trees 

was measured at two sites, 6A and 6B, as a means of monitoring the rate of tree growth until tagged trees 

reach a minimum of 1.3 meters in height. For tagged trees at 6A and 6B, basal stem diameter ranged 

between a maximum of 2.6 cm and a minimum of 0.8 cm. The overall average basal stem diameter was 

1.61 cm. Across the two planting locations in the pro-delta, basal stem diameter varied minimally (Figure 

7). The average basal stem diameter for a tagged tree at site 6A was 1.65 cm and the average basal stem 

diameter at site 6B was 1.47 cm. 
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Figure 7 The basal stem density of tagged and planted trees at sites 6A and 6B varied minimally. Basal stem density at 6A was 

1.65 cm, while basal stem density at 6B was 1.47 cm. 

 

Geomorphology 

Aerial Survey 

LPBF has been studying the geomorphology of the emerging Caernarvon Delta in Big Mar since October 

2010 and has done some analysis on land growth rates throughout the entire Caernarvon Delta Complex 

since 2004 (Henkel et al. 2011).  In a continuing effort to monitor the delta, an overhead flight was 

conducted over Big Mar on June 20, 2013. Although a quantitative analysis of land change either 

throughout the entire complex or the main delta itself has not been done in the last six months, aerial 

imagery seems to show that the delta seems to be stable and does not appear to have shifted in position 

over the last six months. Some of the same mudflats and bi-furcating channels that were visible during an 

overhead flight nine months ago are still visible (Figure 8).  



 

Figure 8 The aerial photograph (A) on the left was taken during an overhead flight on 6-20-2013. The aerial photograph (B) on 

the right was taken during an overhead flight 09-04-2012. Although the photos are from opposite angles of the main delta 

forming at the end of the Caernarvon outfall canal, the same mudflats are visible in both pictures. 

 

This apparent stabilization spurred questions regarding land elevation throughout the main delta. 

Elevation, along with interstitial soil salinity and hydrological conditions, is a major driver of plant 

succession and species composition and therefore also an important component of planting success 

throughout the delta complex (Connor and Day 1976). 

 

Elevation Survey  

Following several pre-determined transects, LPBF began to gather land elevation data throughout the 

main delta on March 8, 2013. Land elevation data was collected by using a Trimble GeoExplorer GNSS 

6000. We recorded data points approximately every 10-15 meters or as canopy conditions allowed. To 

date, approximately two thirds of the proposed transects have been surveyed (Figure 9).  

 

 
Figure 9 Current delta elevation survey work in the Caernarvon Delta Complex. The yellow lines are the proposed transects. The 

red lines are completed segments of the transects.  

 



We are combing this transect elevation data with elevation data that is gathered when tree locations are 

recorded during volunteer tree planting events. Preliminary analysis indicates that relatively stable areas 

in the complex that have supported tree plantings currently maintain an average elevation of 0.0 to 2.0 (ft. 

NAVD) above sea level, while non-vegetated mudflats have been recorded at -0.9 to 0.0 (ft. NAVD) 

below sea level (Figure 10). 

 
Figure 10 Preliminary data from Caernarvon Delta Complex elevation survey work, as well as elevation data gathered from tree 

plantings. Stable areas in the delta that support tree plantings currently maintain an elevation of 0.0 to 2.0 (ft.) above sea level, 

while non-vegetated mudflats are -0.9 to 0.0 (ft.) below sea level (NAVD).  

We hope to use this data to help us determine when an emergent area of the delta has reached an elevation 

capable of sustaining the tree species we are interested in planting. Furthermore, this elevation data will 

help us understand the dynamics and time-scale of land building due to river diversions and may have 

diversion management implications as well 

 

 

Future Research and Work 

To that end, although the elevation survey is ongoing, we hope to begin studying the dynamics of natural 

plant succession along an elevation gradient in the complex. The main delta contains several areas that 

seem to have a distinct elevation gradient, from submerged mudflats to low, soft areas of emergent 

vegetation, on to more consolidated areas dominated by black willow (Salix nigra) trees. LPBF is 

interested in establishing vegetation monitoring plots along an elevation gradient in one or more of these 

areas to assess the natural succession of vegetation on the main delta as land elevation changes (Figure 

11). Further, the pervasiveness of nutria (Myocaster coypus) will add an interesting dynamic to any 

vegetation survey done in the area.   

 



 

Figure 11 A proposed transect with vegetation plots to monitor plant succession along an emergent land/elevation gradient 

 

LPBF also plans to continue to partner with CRCL again in the fall of 2013 to plant approximately 300 

trees in the Caernarvon Delta Complex. Site selection will occur throughout September and will continue 

to focus on the pro-delta region of the complex and the surrounding area. The actual planting will likely 

take place in October/November 2013. Further, LPBF continues to be interested in establishing a 

control/reference planting site outside of the influence of the diversion against which growth rates of trees 

planted in the complex can be compared to in the future.  LPBF will also measure DBH and height of all 

trees in the monitoring program in the fall of 2013. 

  

Summary of Activities 
Table 1 Summary of recent activities on the Caernarvon Delta Complex. 

 
 



Lessons Learned 

 

Table 2 Summary of new insights regarding working in the Caernarvon Delta Complex 
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