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INTRODUCTION 

History of Restoration Sites 

Southern California estuaries support unique ecosystems.  These increasingly 
threatened ecosystems support several federal and state- listed endangered species.  In 
addition, these ecosystems provide critical feeding sites for birds and fish and thus 
function as refuges and nurseries.  The salt marsh filters sediments and nutrients from the 
watershed, stabilizes shorelines, and serves as a buffer when flooding occurs.  These are 
functions that the public considers beneficial values.  

Mugu Lagoon is the largest remaining coastal plain salt marsh estuary in southern 
California.  It encompasses approximately 2,500 acres of jurisdictional wetlands that 
include habitat for seven special status protected species.  The lagoon has a natural ocean 
inlet that allows for two mixed tides per day and an adjacent salt marsh plain.  Since the 
marsh is located on a military base, the estuarine habitats are, for the most part, free from 
human incursions that impact other coastal wetlands in southern California.  The Naval 
Base Ventura County (NBVC) has to date established five wetland restoration projects.  
All strive to become naturally functioning wetland, but each area emphasizes a particular 
aspect of estuarine or salt marsh restoration.  During the summer of 2000, monitoring was 
initiated on the salt marsh habitats contained within four restoration projects established 
by the Navy in 1995 and 1997 (Table 1). A fifth restoration project (L Avenue 2, “L2R”), 
was not yet completed at that time, but a remnant patch of salt marsh was monitored 
since the L2R could potentially enhance the pre-existing habitat within the site.  These 
restoration projects are described below. 

 
CBC Eastern Arm (“Firing Range”) 

The CBC 31st Regiment manages a training firing range on NBVC land.  The 
Firing range restoration site, (FRR) was a wetland mitigation site for the filling of 
degraded high salt marsh, on which the CBC’s 31st Regiment constructed a 1000-foot 
firing range.  The wetland restoration goal was to establish approximately 1-acre of 
estuarine tidal mudflat with a small island of salt marsh.  Mitigation has been 
accomplished out-of-kind at a 1:1 ratio and on site.  Mitigation entailed removal of the 
north-south orientated berm nearest the eastern arm of the Mugu Lagoon salt marsh, 
creating an estuarine mud/sand flat habitat.  The contour of the landform was restored to a 
"natural" condition, thus adding over 3,600 square yards of restored wetlands (Figure 1e).   

L Avenue (“L1”) 

The L1 Wetland Restoration Sit e (L1R) is a 3.5-acre parcel located on the 
northeast corner of L Avenue and Island Avenue (Figure 1b).  This site serves as 
mitigation for various projects that filled jurisdictional wetlands (salt pannes) within the 
base housing areas.  Some parcels were remnant wetlands.  Other parcels were wetlands 
inadvertently made when the Navy constructed the housing area and left low-lying areas 
after grading.  All of these wetland areas were in highly degraded condition.   
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By agreement with the regulatory agencies, the 1:1 mitigation was completed off 
site and out-of-kind.  The L1 site was initially designed to have surface hydrologic tidal 
flow, but a small population of salt marsh bird’s beak was discovered there.  The site had 
to be quickly redesigned so as not to destroy or impact this federal and state listed 
endangered plant.  The final design is an “L” shape.  The L1R site was initially excavated 
during the summer of 1997.  However, elevations in parts of the restoration parcel were 
not low enough to allow full tidal flow.  In the early fall of 1997, complete tidal flow was 
restored through a second excavation that lowered the site’s elevation enough to allow 
flooding at even moderate high tides.  This restored estuarine wetland must be monitored 
for 5 years for regulatory compliance.  

L Avenue Enhancement (“L2”) 

Another restoration site, L2, is located on L Avenue near the L1R site (Figure 1b).  
At the time of the 2000 monitoring, the L2 restoration had not yet been completed, but 
some baseline data collection was initiated at the site.  Vegetation monitoring was 
conducted on a remnant patch of salt marsh habitat that fell within the boundaries of the 
planned restoration.  This monitoring was designed to determine whether this remnant 
patch would be enhanced by the surrounding restoration.  This site was referred to as 
L2RE, since this area was an “enhancement” area rather than a restoration.  Due to the 
similarities and proximity of this site to L1R, a single pair of reference sites was selected 
for comparison to both. 

Laguna Road (“Lag4”): 

The Lag4 site was formally occupied by a 12-acre storage yard used by Public 
Works.  The storage yard was surrounded by functional estuarine wetlands (Figure 1c).  
This site was heavily contaminated with polychlorinated biphenyl and metals at levels 
potentially dangerous to humans, flora, and fauna.  The goal at the storage yard was to 
remove the contaminated soils and dispose of them off-site. Selecting cleanup goals for 
the storage yard site required that both human health and ecological risks be determined. 
An ecological risk-based approach was used to develop site-specific cleanup goals.  
Likely ecological receptors of the bird family Laridae (including terns, skimmers, and 
gulls) and routes of exposure were used to develop quantitative cleanup goals that were 
protective to the environment and cost effective.   

At the completion of the linked cleanup projects, NBVC had: (1) performed a 
final cleanup of the 12-acre contaminated site at the storage yard; (2) restored the storage 
yard to 12 acres of estuarine wetland, including functional tidal creeks, intertidal 
mudflats, and 6 acres of sand; and (3) enhanced 29 acres of surrounding estuarine salt 
marsh by enhancing tidal flushing.  Within the Lag 4 site there are three separate 
monitoring sites, the north marsh (L4RN), the south marsh (L4RS), and the mid marsh 
(L4RM).  These three sites share the same pair of reference sites.  
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South “J” Avenue: 

During a previous winter storm, NBVC dredged approximately 1.5 acres of 
jurisdictional wetlands without a Section 404 permit. An agreement with the US 
Environmental Protection Agency led to the creation of the South J restoration site (SJR) 
as mitigation for that past violation.  An unused road and camera pad were excavated to 
restore tidal flow, to create an ephemeral tidal mudflat that would eventually develop into 
salt marsh habitat, and to create an ephemeral island mudflat that could be used as a roost 
site for waterfowl, shorebirds and waders.  This estuarine restoration site was completed 
in November 1997 (Figure 1d and Table 1).  

This report describes the first season’s sampling effort designed to ensure Navy 
compliance with the mitigation permits. The initial 5-year monitoring plan includes 
monitoring of salt marsh, mudflat, tidal creek, and salt panne habitats.  Due to logistic 
and manpower constraints, however, this first year’s monitoring was restricted to 
vegetation sampling and limited GPS elevation measurement.   

METHODS 

Study Sites 

Monitoring in 2000 focused on salt marsh habitats within the five restoration 
projects described above (Table 1), even though the L2 restoration had not yet been 
constructed.  Two reference sites were chosen in close proximity to each restoration site.  
Because the L1R and L2RE restoration sites are so close to each other and so similar, a 
single pair of reference sites was selected to provide natural comparisons for both.  The 
same applies to the Laguna Road site, where there are three restorations in close 
proximity to each other.  Thus, this 2000 restoration monitoring effort involved a total of 
seven restoration and eight reference sites.  All reference sites were chosen to resemble 
the associated restoration sites as closely as possible in terms of area, elevation, and tidal 
flow (Table 2). 

Plot Establishment and GPS data collection 

At each site, 50 randomly located plots were established using random numbers to 
determine their x and y coordinates within a designated sampling grid.  The location of 
each quadrat was permanently marked with a PVC stake.  The elevation and horizontal 
location of each PVC quadrat marker and each corner of most sampling grids were 
measured using GPS equipment.  Measurements are accurate to approximately 2 cm.  
Mean site elevation was calculated from these data.  We measured elevations at Laguna 
Road (L4RS, L4RM, L4RN), the South J restoration (SJR), and the South J reference 
sites (SJCT, SJCR).  All coordinates employ the NAD 83, State Plane, Zone 5, and the 
datum used for the elevations is feet above mean sea level. 
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Vegetation sampling 

Throughout the long-term monitoring of the restored and reference marshes, we 
will employ plant percent cover and height as simple measures of plant performance.  In 
the summer of 2000, vegetation was sampled between August 31 and September 21, 
2000.  This section outlines the methods used to perform these various measurements. 

Percent Cover 

The percent cover protocol estimates the fraction of the ground area covered by 
each plant species. A portable 0.5 m x 0.5 m Plexiglas board supported by three 
independently adjustable legs was positioned horizontally over each plot.  Each PVC 
stake marks the southeast corner of the plot.  This convention ensures that the same area 
will be examined during each sampling period.  In each quadrant, the vegetation was 
sampled at 49 evenly distributed points arranged in a 7 x 7 grid .  A laser pointer was 
inserted into each of the 49 holes such that the laser beam pointed directly downward.  
The identity of the plant or other surface contacted first by the laser beam was recorded.  
This uniform sampling method virtually eliminates human bias and provides very 
accurate samples of complex plant canopies. 

For each plant species, foliage at the laser beam contact point is classified into 
one of three categories.  “Green” foliage is identified as healthy, photosynthetic, green 
tissue.  “Brown” foliage is alive but not photosynthetic; this category includes the basal 
portions of most living stems.  “Dead” foliage is nonliving tissue, including Salicornia 
seedpods.  Dead stems were often identified by breaking them apart and observing the 
total absence of flexible green tissue in the stem interior.  

If the laser beam did not contact plant tissue, the identity of the material it 
contacted was recorded:  “Debris” and “wrack” are identified as organic but not alive, or 
man-made, and “mud” is the soil surface.  Often sample plots are covered with algal 
mats.  These mats are not scored as a separate category because we have observed that 
the PVC markers tend to “collect” algae that drift in with the tide, creating artificially 
high algal abundances.  Instead, if there was any evidence of underlying plants (elevated 
mat, or protruding plant tips, etc.), we lifted the mat and identified the underlying plants 
contacted by the laser beam.  Where there was no evidence of underlying plants (i.e., a 
flat mat flush with the soil surface), we did not lift the mat and instead scored such points 
as “mud.” 

In several sites occurs the parasitic salt marsh plant dodder, Cuscuta salina.  If, 
while recording point contacts, the laser beam contacted dodder, we recorded this point 
as either live or dead dodder.  Since the underlying canopy was our primary concern, and 
dodder cover may change rapidly in relation to the rate of change of other salt marsh 
species, we also recorded whatever was directly below the dodder (i.e., what the laser 
would contact if the dodder were absent).  This procedure allows us to analyze the plant 
cover in the same way whether dodder is present or not. 
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Plant Height 

The plant height protocol quantifies the vertical extent of the plants within the 
quadrat.  We employed two different measures of plant height, both obtained with the 
laser board in place.  Maximum height was the height of the tallest individual beneath the 
laser board. Mean height was the average distance from the ground to the tallest part of 
the plant contacted by the laser beam at each of three haphazardly chosen grid points.  
These points were always chosen far from each other.  They always fell on different 
plants when individuals were clearly distinguishable, and they usually did so even when 
neighbors intertwine so much that individuals could no longer be distinguished. 

In measuring plant heights, we considered only laser beam contacts with green or 
brown plant tissues.  We ignored contacts with dead plant tissue unless the dead portion 
is attached to any living part of the plant.  Haphazardly chosen points that fell on mud, 
wrack, or debris were ignored, and new haphazard points were chosen until three plant 
heights were measured.  However, for extremely sparse quadrats containing only one or a 
few plants, only a maximum height was taken because the haphazard points would have 
fallen on just one plant or group of plants repeatedly, generating potentially 
pseudoreplicated heights.  All plant heights were measured to the nearest centimeter. A 
height of "0 cm" was recorded if the laser beam fell on a horizontal runner less than 0.5 
cm tall. 

 
RESULTS  

 

CBC Eastern Arm (FRR) 

The Firing Range Restoration (FRR) had the highest percent cover of wetland 
vegetation of all the restoration sites sampled, 59.7% (Figure 2).  Our sampling regime 
detected eight species in FRR, which is equal to the number of species detected in Firing 
Range Control South (FRCS) but less then the 11 species detected in Firing Range 
Control North (FRCN) (Table 3).   

Although FRR contained a similar number of species as the reference sites, the 
cover of all species other than S. virginica was much lower than in the reference sites 
(Figure 3).  S. virginica comprised 49.8% of the vegetative cover in FRR, and the other 
six species comprised the remaining 9.82% of the vegetative cover.  S. virginica occupied 
47.8% of FRCS, and the remaining six species occupied 25.3% of the site.  At FRCN S. 
virginica occupied 22.6% of the site, and the remaining ten species occupied 64.7% of 
the site (Table 3 and Figure 3).   

The biggest difference was in the cover of Jaumea carnosa.  Both reference sites 
had a higher percent cover of Jaumea carnosa than FRR.  This difference was 24% and 
18% for FRCN and FRCS, respectively (Figure 3).   
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This restoration site was less vegetated than the reference sites.  FRR was 40.4% 
unvegetated, compared to FRCS which was 27% unvegetated and FRCN which was 
12.7% unvegetated (Figure 2). 

L Avenue (“L1”) 

S. virginica was the only species detected at L1R and was estimated to cover only 
3% of the site.  In contrast, the reference sites were each covered by more than 40% S. 
virginica (Figure 4).  L1C had one additional species detected that covered approximately 
2.2% of the site, while six additional species were detected in L2C that covered an 
estimated 40.9% of the site (Table 3).  The L1R site remained 97% unvegetated, 
compared with 56.7% unvegetated at L1C and 9% unvegetated at L2C (Figure 2). 

L Avenue Enhancement ("L2") 

L2RE, which was monitored as an enhancement site near the future L2 
Restoration, resembled the reference sites more than L1R did.  L2RE had a roughly 
equivalent percent cover of S. virginica as the two reference sites (Figure 4).  Due to the 
high elevation or lack of tidal flushing at L2RE, we detected four upland species not seen 
at any other restoration or control site (Table 3).  These were not desired salt marsh 
species, but their cover (18.6%) was included in the total percent cover estimate of 
76.5%.  L2RE was 23.5 % unvegetated, which is between the percent unvegetated of the 
two reference sites.  L1C had 56.7%, and L2C had 9% unvegetated area (Figure 2). 

Laguna Road (“Lag4”) 

The percent cover of vegetation was considerably lower at the restoration sites 
compared to the reference sites (Table 3).  The mean percent cover of vegetation at the 
three restoration sites ranged from 1.1% at L4RM to 44.7% at L4RS (Figure 2).  Unlike 
the reference sites, the three restoration sites were dominated by unvegetated area. 

The vegetative cover in all restoration and reference sites at Lag4 was dominated 
by S. virginica.  Although there was tremendous variation in the percent cover of all 
vegetation between the restoration and reference sites, and even within the restoration 
sites, there was little difference in S. virginica as a percentage of the total percent cover 
(Figure 5).  S. virginica comprised 86% - 100% of the total plant cover at the restoration 
sites, and 98% and 99% at the reference sites.  In addition to S. virginica, two other 
species at L4CN comprised the remaining 2% of the vegetated area and one additional 
species at L4CS comprised 1.4% of the vegetated area (Table 3 and Figure 5).  We 
detected no additional species at L4RM, three additional species that comprised 0.54% of 
the cover at L4RN, and three additional species that comprised 5.9% of the cover at 
L4RS (Table 3). 

The three restorations at Lag4 have different mean elevation levels.  L4RM is the 
highest of the three restorations, while L4RS is the lowest (Table 2).  The high site was 
far less vegetated than the low site (Figure 2).  However, the results of correlation 
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analysis did not support the hypothesis that vegetation differences arise from elevation 
differences (Figure 7), L4RM r2 = 0.0619, L4RN r2 = 0.1454, L4RS r2 = 0.0224. 

South “J” Avenue (SJR) 

SJR had 30.5% vegetation cover, much lower than the 99.3% and 91% vegetation 
cover at the SJCT and SJCR reference sites, respectively (Figure 2).  We also detected 
fewer species at SJR, only four species as compared to eight species at SJCT and five at 
SJCR (Table 3).  

A larger fraction of vegetation was S.virginica at the restoration site than at the 
reference sites.  At SJR, S. virginica covered 73% of the total cover with the remaining 3 
species covering 27% of the total vegetative cover.  At SJCT, S. virginica abundance was 
45.7% of the total cover, and the remaining seven species were 54.3% of the total cover.  
At SJCR, S. virginica abundance was 49.2% of the cover, and the remaining four species 
were 50.8% of the total cover (Figure 6).  

The largest difference between the restoration and reference site was seen in the 
cover of Frankenia grandifolia.  SJR had only 2.8% cover of F. grandifolia, while at 
SJCT and SJCR  F. grandifolia represented 37.5% and 43% respectively (Figure 6).  The 
species with the second highest percent cover in SJR was Distichlis spicata, which 
covered approximately 5.4% of the site.  This value was more than twice that found in 
SJCT, and this species was not detected in SJCR (Table 3 and Figure 6).  D. spicata 
generally occurred at higher elevations.  The average elevation of SJR was 0.68 and 0.57 
meters for the two parts of the restoration, as compared with the elevations of 0.46 m at 
SJCT and 0.37 m at SJCR (Table 2).   

SJR was approximately 70% unvegetated.  This value greatly exceeds the 
unvegetated cover of 0.7% at SJCT and 9.0% at SJCR (Figure 2).  Elevation was not 
correlated with total percent cover at SJR, r2 = 0.0168 (Figure 7) 

 

DISCUSSION 

Full convergence of any restored salt marsh to the natural condition, if it occurs at 
all, will take place very gradually, over many decades.  However, vegetation, the main 
structural component of the salt marsh ecosystem, may develop more rapidly than soils, 
and vegetative convergence to near natural condition might be expected in as little as 20 
to 30 years. 

In general, in the 2000 sample, the vegetation of these salt marsh restoration sites 
did not resemble their corresponding reference sites.  All restoration sites supported less 
vegetation than the reference sites.  In most cases, restoration sites were also depauperate 
in species compared to control sites.  Since these sites were all restored only three to five 
years previously, they will probably become more similar to their reference sites as time 
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proceeds.  Indeed, the oldest restoration site in this study (FRR) supported vegetation 
most similar to that of its reference sites. 

CBC Eastern Arm.  FRR had the highest vegetation cover of all restoration sites.  
It was the most similar to its corresponding reference sites, both in S. virginica cover and 
species richness.  This similarity may be due in part to the fact that restoration site and 
reference site elevations are more similar at this location than elsewhere. 

“L1” Avenue.  L1R supported very little vegetation in comparison to its reference 
sites.  A thin layer of marine sediment covered the underlying more compact graded 
substratum.  This site seemed more often inundated than its reference areas and 
resembled mud flat habitat more than salt marsh habitat.  Patches of vegetation seemed to 
occur in “islands” of slightly higher elevation scattered across this site.  Only continued 
monitoring will reveal whether L1R will develop into mudflat or salt marsh habitat. 

“L2” Avenue Enhancement.  The L2 Restoration had not commenced by the time 
of the 2000 sampling.  The L2RE site contained many upland, non-salt marsh species.  
However, increased salinity may cause these upland species to die out once tidal flow is 
restored.  We will continue monitoring this site after the surrounding restoration is 
completed in order to determine whether this salt marsh will improve due to the 
restoration of adjacent habitat. 

Laguna Road (“Lag4”).  L4RN was more sparsely vegetated but contained more 
species than either reference site.  Vegetation cover at L4RN and at the two reference 
sites was dominated by S. virginica.  Vegetation at L4RN may not approach the level of 
control site vegetation until a layer of more natural sediment (soft, organic mud) 
accumulates on top of unnatural restoration soil. 

L4RS was the most highly vegetated of the Lag4 restoration sites.  However, it 
still was not as highly vegetated as the reference sites, though it did contain more species 
than either reference site.  It was dominated by S. virginica, as were control sites.  As 
discussed above for L4RN, unnatural soil may account for the sparse vegetation at this 
site. 

L4RM was the least vegetated of the Lag4 restoration sites.  It too was dominated 
by S. virginica.  This site seemed to have compact, rocky soil and some standing pools of 
water.  The higher elevation at L4RM may account for poor restoration at this site. 

South-J Avenue.  SJR had only sparse vegetation cover and contained fewer 
species than the corresponding reference sites.  The highest vegetation cover occurred 
around the edges of both portions of the site where the elevation dropped to that of the 
surrounding marsh.  SJR had more Distichlis spicata, a species generally associated with 
higher elevations, than did either reference site.  SJR may not resemble the surrounding 
salt marsh as long as its unnaturally high elevation persists.  Furthermore, this site may 
not approach the density of vegetation found at reference sites until a layer of more 
natural sediment (soft, organic mud) accumulates on top of unnatural restoration soil; 
however, this accumulation seems unlikely without a change in elevation. 
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Future Work.  We will continue to monitor vegetation at the restoration and 
reference sites.  We will also collect the remaining elevation data.  As vegetation 
continues to develop at these sites, elevation may be found to exert a stronger influence 
on patterns of vegetation than we detected during this first year of monitoring.  
Additional monitoring of other biological and physical parameters will begin in 2001 in 
order to complete the set of indicators chosen to assess functionality and success of the 
restoration efforts.  This additional monitoring will include fish and crabs, snails, insects, 
and sediment soil cores.  Planned sediment analyses include grain size, nutrients, organic 
content, and salinity.  Mudflat reference sites will also be established in 2001.  These 
mudflat reference sites and the associated restoration sites will be sampled beginning in 
the summer of 2002.  Fish, crabs, benthic invertebrates, and sediment characteristics are 
among the planned indicators for the mudflat sites.  In combination, these biological and 
physical indicators will provide a more complete assessment of restoration success at 
these sites than the first year’s monitoring data allow.   
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Table 1.  NBVC Mugu wetland restoration projects:  Specific restoration and reference 
sites within each project. 

 

Restoration Projects Site Acronyms Year 
Restored 

CBC Eastern Arm Firing Range Restoration (FRR) 
Firing Range Control North (FRCN) 
Firing Range Control South (FRCS) 

1995 

“L1” Avenue L1 Restoration (L1R) 
L1 Control (L1C) 

1997 

"L2" Avenue 
  
 

L2 Enhancement (L2RE) 
L2 Restoration (L2R) 
L2 Control (L2C) 

2000 

Laguna Road (“Lag4”) 
 

Lag4 Restoration North (L4RN) 
Lag4 Restoration South (L4RS) 
Lag4 Restoration Middle (L4RM) 
Lag4 Control Lagoon (L4CL) 
Lag4 Control Telemetry (L4CT) 

1997 

South “J” Avenue South-J Restoration (SJR) 
South-J Control Telemetry (SJCT) 
South-J Control Road (SJCR) 

1997 
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Table 2.  Spatial characteristics of salt marsh restoration and reference sites.   

Dimensions and areas calculated using GIS and/or hand measurements in the field.                               
Datum = NGVD. 

 

Site Dimensions (m) Area (ha) Mean Elevation (m) 
L1R 184 x 49 0.90  

L1C 75 x 65 0.49  
L2RE    
L2C 80 x 75 

 
0.6  

FRR 33 x 26 0.09  
 47 x 14 0.07  

FRCN 42 x 22 0.09  
FRCS 53 x 19 0.10  
L4RN 118 x 26 0.31 0.57 
L4RS 95 x 22 0.21 0.37 
L4RM 117 x 49 0.57 0.61 

L4CL 60 x 20 0.12  
L4CT 48 x 20 0.10  
SJR 70 x 6.5 0.05 0.68 
 38 (diameter) 0.11 0.57 

SJCT 40 x 40 0.16 0.46 

SJCR 40 x 40 0.16 0.37 
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Table 3.  Mean percent cover (±SE) and species richness in the restoration and their associated reference sites. 

 CBC Eastern Arm   L Avenue     Laguna Road (Lag 4)      South J Avenue   
Species FRR FRCN FRCS L1R L2RE L1C L2C L4RN L4RM L4RS L4CL L4CT SJR SJCT SJCR 

Salicornia virginica (Sv) 49.8             
(4.1) 

22.6         
(2.9) 

47.8           
(4.9) 

3.0          
(.1) 

46.7        
(3.7) 

41.1         
(6.2) 

50         
(5.5) 

12.2          
(3.2) 

1.1            
(0.6) 

38.8           
(4.9) 

72.5           
(4.3) 

94.2            
(1.1) 

22        
(3.9) 

45           
(5.1) 

44.8          
(5.2) 

Frankenia grandifolia (Fg)  2.8             
(1.6) 

6.7            
(1.5) 

1.0            
(1.0) 

. 2.5          
(0.1) 

. 31.9                
(4.8) 

0.2                
(0.2) 

. 0.3          
(0.3) 

. 1.4            
(0.8) 

2.8           
(1.2) 

37.5           
(4.8) 

43           
(5.4) 

Suaeda californica (Sc) 2.1                 
(2.1) 

1.2          
(0.4) 

0.2          
(.1) 

. . . 0.6             
(0.6) 

0.04             
(0.04) 

. 5.5             
(1.9) 

0.1             
(0.1) 

. 0.3          
(0.18) 

2.4          
(1.1) 

0.6           
(0.6) 

Distichilis spicata (Ds) 1.9             
(1.2) 

9.0           
(1.5) 

0.4           
(0.4) 

. 8.9        
(2.7) 

. 1.2           
(0.7) 

. . 0.1             
(0.1) 

. . 5.4          
(2.3) 

2.5              
(0.7) 

. 

Monanthochloe littoralis (Ml) . 1.2         
(0.5) 

. .   . 0.1            
(0.1) 

0.3           
(0.3) 

. . . . . 1.0            
(0.5) 

0.04           
(0.04) 

Atriplex watsonii (Aw) 0.08  
(0.5) 

. . .   . . . . . . . . . . 

Jaumea carnosa (Jc) 0.04         
(0.04) 

24.3              
(3.2) 

18.4          
(5.2) 

. . 2.2               
(1.8) 

4.1               
(1.8) 

. . . . . . 8.1          
(2.5) 

2.7          
(1.9) 

Salicornia biglovii (Sb)  2.9                       
(0.7) 

0.4                     
(0.4) 

0.8                
(0.4) 

. . . . . . . 1.9               
(1.0) 

. . . . 

Limonium californicum (Lc) . 1.2              
(0.5) 

. . . . 3.0                       
(1.5) 

. . . . . . 2.7                   
(1.3) 

. 

Cressa truxillensis (Ct)  . . . . . . . . . . . . . 0.08                      
(0.08) 

. 

Batis maritima (Bm)  . 18.4               
(4.2) 

4.5                
(2.3) 

. . . . . . . . . . . . 

Triglochin concinnum (Tc) . 0.8                
(0.5) 

. . . . . . . . . . . . . 

Atriplex triangulatus (At)  0.08              
(0.03) 

. . . . . . . . . . . . . . 

Mesembryanthemum, spp.                
(M sp.) (upland)  

. . . . 3.1                      
(1.9) 

. . . . . . . . . . 

Melilotus spp. (M spp.)                            
(upland) 

. . . . 3.0                    
(0.1) 

. . . . . . . . . . 

Heliotropium spp. (H spp.)                      
(upland) 

. . . . 0.3                         
(0.2) 

. . . . . . . . . . 

Baccbrarus salicifolia (Bs)                        
(upland) 

. . . . 0.2                      
(0.2) 

. . . . . . . . . . 

Polypogon monspeliensis (Pm) 
(upland) 

. . . . 11.9                                  
(2.4) 

. . . . . . . . . . 

Unidentified                               . 1.5    
(0.1) 

. . . . . . . . . . . . . 

Unvegetated 40.3 
(4.2) 

12.7   
(4.4) 

27.0    
(4.0) 

97.0                                  
(0.1) 

23.5                                     
(3.5) 

56.7                         
(6.3) 

9.0                   
(3.5) 

87.3                     
(3.4) 

98.9                           
(0.6) 

55.3                       
(5.2) 

25.5                          
(4.3) 

4.4                        
(0.9) 

70                     
(4.8) 

0.7                      
(0.3) 

9.0                    
(3.1) 

Total No. of Species 8 11 7 1 3 2 7 4 1 4 3 2 4 8 5 
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Figure 1.  The locations of wetland restoration sites on the Point Mugu Naval Air Station 
Ventura County. 
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Figure 2.  Vegetated and unvegetated percent cover in all restoration sites and their 
associated reference sites. 
Restoration sites appear on left sides of the graphs. 
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Figure 3.  Percent cover of 6 plant species at the CBC Eastern Arm restoration site.   

Plant species abbreviations are shown in Table 3. 
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Figure 4.  Percent cover of 6 plant species at the L Avenue restoration site. 

Plant species abbreviations are shown in Table 3. 
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Figure 5.  Percent cover of 6 plant species at the Laguna Road restoration sites 
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Figure 6.  Percent cover of 6 plant species at the South J restoration site. 

Plant species abbreviations are shown in Table 3. 
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Figure 7.  Correlation of elevation and percent vegetation cover in the 50 vegetation plots 
at each of the four restoration sites. 

  


