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1.0 INTRODUCTION 

t-Jr~tt 
The Santa~River rises in the San Bernardino and San Gabriel Mountains, some ·75 
miles inland from the ocean. It is the largest river system in southern 
California and occupies a basin covering some 3,200 square miles. Because the 
river has a long history. of serious flooding and now flows through heavily 
urbanized areas, major flood control improvements have been proposed (U.S. 
Army Corps of Engineers, 1980). 

Proposed changes in channel depths and alignments near the river mouth, led to 
mitigation measures that include restoration of 92 acres of historical marsh 
habitats located between the Santa Ana River Channel and Newport Mesa. 

This report has been prepared in response to U.S. Army Corps of Engineers 
Contract No. DACW09-83-M-2581 (Requisition No. 0080) which calls for the 
development of a scientific report detailing in quantitative terms the signif
icant TERRESTRIAL BIOLOGICAL RESOURCES in the Santa Ana River Marsh and 
adjacent lowlands (Figure 1-1). Based on both literature review and scientif
ic field investigations, the report emphasizes those resources most likely to 
be impacted by the proposed flood control program. The report thus provides 
the Corps of Engineers with the data base necessary to develop and manage a 
marsh restoration program for the project area (Contract Scope of Work, 1983). 

A preliminary literature review (Macdonald 1983), prepared immediately follow
ing contract initiation, summarized background information and was· used to 
develop a scientific field studies program best suited to meet the Corps 
needs. Wherever possible the literature review emphasized fully documented, 
scientific research reports and papers from referred journals, rather than the 
extensive "grey" literature. Since original field data from Santa Ana River 
Marsh and lowlands was scarce, reports reviewing various aspects of comparable 
habitats at other coastal wetland sites in Orange and Los Angeles Counties 
were ·also incorporated. The locations of these sites, particularly Upper 
Newport Bay, Balsa Chica lowlands and Ballona Creek, are shown in Figure 1-2. 

The field studies program was initiated when a clearance for site access was 
granted in late November, 1983. Successive Quar.terly Status Reports, submit
ted January 6, April 6, and July 14, 1984 (Macdonald 1984a, b, c), respective
ly, monitored progress of the field studies, described methods used, and 
presented some preliminary data and interpretations. 

The information obtained from the literature review and subsequent field 
studies program has now been combined to create this TERRESTRIAL RESOURCES 
REPORT. The report begins by sUDDDarizing the historical background of the 
lower reaches of the Santa Ana River,.and outlining the program objectives and 
scope of work in greater detail. The flood control modifications proposed 
within the study area are next outlined. Succeeding sections respectively 
review study-site vegetation analysis, plant biomass attd production, environ
mental ~ariables, and the terrestrial fauna. The remaining report sections 
integrate these separate data sets to address the broader topics of terrestri
al trophic relationships, anticipated project impacts, mitigating measures, 
and marsh restoration. 
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Figure 1-1. Santa Ana River Marsh and Adjacent Lowlands Study Site. 
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1.1 HISTORICAL BACKGROUND 

The coastal wetlands of Orange and Los Angeles Counties have been affected by 
growth and change more than any others along the California coast. Comparison 
of their historic distribution (Figure 1-3) with the "remnant marshes" that we 
know today is particularly striking. 

During the geological development and in filling of the Los Angeles basin the 
percursor of today' s Santa Ana River probably changed its course several 
times, as it has also done within the past 100 years. The river was undoub
tedly responsible for carving the present course of Newport Bay and probably 
the upper portion of Newport Submarine Canyon also. The date when the Santa 
Ana River changed course from Newport Bay remains unknown, however prior to 
1825 the river emptied into the ocean at the Alamitos outlet near Seal Beach. 

Major regional flooding in 1825 resulted in the Santa Ana River again being 
diverted, this time to its present ocean outlet in the Santa Ana Gap. A 
second still greater flood in 1861 carried so much sediment downriver to the 
ocean that the barrier sandspit that presently protects the entrance of New
port Bay from the open ocean was created. The broad lagoon formed behind this 
sandspit (Newport Lagoon) acted as a settling basin and fine-grained sediments 
accumulated rapidly. 

The U.S. Geological Survey Anaheim topographic sheet of December 1901 clearly 
shows the Santa Ana River in the configuration described above (Figure 1-4). 
The marshlands that developed in lower Newport Bay following the 1861 flood 
must have reached equilibrium with depositional and tidal conditions relative
ly quickly, for Stevenson and Emery (1958) note that charts of the region made 
in 1875 and 1950 show that the shape of the marshes remain~d unchanged. 

The marshes at the mouth of the Santa Ana River must have been equally stable, 
for the tidal channels shown in the 1901 survey are clearly similar to those 
remaining today. 

The general pattern described above, with the Santa Ana River emptying into 
western Newport Bay, remained until 1920 when the river was first confined 
within artificial levees and forced to empty into the ocean at its present 
location. Detailed descriptions of the Santa Ana rivermouth as it was in the 
early 190Q_' s has not been researched, however the following excerpts from 
Talbert (1952) provide a good overview of the region before it was cleared and 
drained. 

"Originallg, except for the Huntington Beach Mesa, the coastal, area 
extending from the Newport Mesa to the Bolsa Chica Mesa and back into the 
countg as far as Bolsa, a distance of about 7.5 miles, was considered a 
practicallg worthless swamp. This area of about 30 square miles, 8,000 
acres, was so full of peat springs and artesian wells which flowed the 
gear round that it was quite inaccessible. It had a growth of willows, 
sgcamore, tules, water moodies, wild blackberrg ~nd other vines, grasses 
and shrubs that make an almost impenetrable ticket • 

The superabundance of surface water, swamps, natural springs and artesian 
wells of Gospel Swamp (Santa Ana and Bolsa Gaps) seemed inexhaustible. 
Mang places, among them Springdale and Fountain Valleg, took their names 

4 

,
', 

L 
l 
r 
L_"' 

I 
L 



HISTORICAL COASTAL MARSHES OF LOS ANGELES 8 ORANGE COUNTIES-1894 
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from natural flowing springs and wells. Peat springs bubbled and boiled 
out of holes in the ground, large enough to hold a good sized house 
without it touching the bottom or sides (Talbert, 1952).• 

It is ~asouable to assume that in the 1900's areas adjacent to the Santa Ana 
River and closest to the coast were under tidal influence and included salt 
marshes. While marshes were also present further inland, they were probably 
largely brackish or freshwater in nature. 

Figures 1-5 through 1-9 show a series of low altitude aerial photographs of 
the Santa Ana rivermouth area taken in 1927, October 1928, and during a period 
of river flooding in 1938. The tidal channels shown extending east and west 
of the river mouth in the 1901 USGS survey are readily recognizable in each 
set of photographs. The bluff line delineating the Santa Ana lowlands and 
Newport Beach Mesa uplands, appears almost unchanged between photos. Develop
ment of any kind near the river mouth was apparently ,quite limited at this 
time. 

There is no direct evidence on the photographs of the north-south oriented 
tidal (?) channel shown occupying a portion of the Santa Ana River on the 1901 
survey map (Figure 1-4). The 1927 and 1928 photographs do however, show 
stands of shrubs or trees occupying the northern portion of this former water 
course. While the exact nature of the vegetation present on the study site 
cannot be judged from these photographs, it was apparently relatively un-
disturbed. · 

Both the 1927 and 1938 photographs show free tidal co1U1ections between the 
Santa Ana River mainstem, the old Santa Ana River cha1U1el that formerly 
drained into Newport Bay, and the ocean. Apart from these tidal channels no 
specific aquatic habitats can be recognized on the study site in the 1927 
photo. The 1938 photos show almost total flooding of lowland habitats on both 
sides of the Santa Ana River cha1U1el. 

1. 2 PR,OGRAM OBJECTIVES 

The principal objective of this Terrestrial Resources Report is to provide the 
U.S. Army Corps of Engineers with accurate, defendable information on the 
TERRESTRIAL ENVIRONMENTAL RESOURCES of the Santa Ana River Marsh and Adjacent 
Lowlands study area (Figure 1-1). . 

Two important secondary objectives are as follows: 

1. To.fully assess probable ADVERSE ENVIRONMENTAL IMPACTS to study-area 
terrestrial resources, anticipated as a result of flood control 
alternatives presently proposed for the Santa Ana River. 

2. To contribute to the data base necessary for conceptual design and 
planning of a MARSH RESTORATION PROGRAM for the study site and other 
MITIGATING MEASURES to offset unavoidable adverse impacts likely to 
result from the proposed flood control program. 
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Figure 1·5. ~nta Ana River Mouth - 1927. 
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Figure 1•7. Santa Ana River Study Area - October 1928. 
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Figure 1·8. Santa Ana River Mouth During 1938 Flood. 
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Figure 1-9. Santa Ana River in Flood - 1938. 
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1.3 STUDY SCOPE 

U.S. Army Corps of Engineers Contract No. DACW09-83-M-2581 (Requisition No. 
0080) provides a general outline of the Scope of Work to be accomplished 
during this study. Emphasis was placed on the following key items: 

1. Strict limitation of the Study to TERRESTRIAL ECOLOGICAL RESOURCES 
of the Santa Ana River Marsh and adjacent lowlands study site. 

2. Literature search and synthesis, reviewing available data on the 
terrestrial ecology of the study area (Macdonald 1983), and leading 
into development of a Plan of Study for field investigations. 

3. Development of a vegetation map and complete floral list for the 
study site. 

4. Description of characteristic study-site vegetation types, supported 
by quantitative species composition/cover data. 

S. Plant biomass data and primary production estimates for the charac
teristic vegetation types noted above. 

6. Collection of data describing the spatial and temporal distributions 
of terrestrial "animals" utilizing the study area. 

7. Synthesis of field and literature data oriented to trophic relation
ships among the important terrestrial plants and animals occurring 
on the study site. 

8. Maintenance of a field journal; and photo-documentation of study 
area habitats, key species, and sample sites. 

9. Preparation of a Terrestrial Resources Report, stressing quantita
tive resource data; identifying potential flood control associated 
adverse environmental impacts; and proposing practical means to 
avoid, mitigate, or compensate for these flood control associated 
impacts. 

13 
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2.0 PROPOSED SANTA ANA RIVER 
FLOOD CONTROL PROGRAM 

A complete account of the proposed Santa Ana River flood control program can 
be found in, "Santa Ana River Phase I General Design Memorandum (GDM)." 
published by the Los Angeles District Office of the U.S. Army Corps of Engi
neers, in September 1980. This 1980 GDM was refined from an earlier plan 
published in 1975 after an exhaustive 9-year study of the flood control and 
related problems in the Santa Ana River Basin. A location map and general 
overview of proposed flood control measures is presented in Figure 2-1. 

The Santa Ana River drops steeply out of the mountains, through Santa Ana 
Canyon, and flows seaward across rapidly developing urban areas of the broad, 
flat, coastal plain. Not infrequent medium to large winter floods have caused 
extensive damage in the past, and broad areas of Orange County coastal plain 
are still vulnerable to serious flooding (Figure 2-2). 

Basically, the GDM calls for construction upstream of Mentone Dam, raising the 
existing level of Prado Dam, flood plain management between these two dams and 
within the Santa Ana Canyon flood plain, and channelization of the lower Santa 
Ana River, to carry increased flood flows. ~ly those specific flood control 
measures proposed for the last few miles of the river channel from Adams 
Avenue, south to the Pacific ocean, are described in more detail below. 

2.1 PRESENT CONDITIONS 

Three separate flood control channels presently traverse the study area 
(Figure 1-1). The Santa Ana River Channel is, of course, the largest and has 
concrete side slopes that form levees about 14 feet above ground level and 
normally extend about 7 feet below the soft-bottom invert. The wide sandy
bottom channel is under direct tidal influence at least up to Victoria Street, 
although for much of the year the mouth is at least partially blocked yy 
sandbars (Massey 1980.) The smaller Greenville-Banning storm drain channel , 
parallels the River through the study area and has its own separate ocean 
outlet immediately east of the river mouth (Figure 2-3). Another storm drain, 
the Fairview channel, joins Greenville-Banning just downstream of Adams 
Avenue. The Talbert or Huntington Beach Channel approaches the Riverfrom the 
northwest, a short distance inland of the Pacific Coast Highway • Upon 
reaching the river it turns abruptly southward and empties into the ocean 
through its o~~ outlet immediately west of the river mouth. 

1 About one mile north of Victoria street this channel has developed into a 
freshwater marsh with stands of Scirpus growing on the sandy bottom (Massey 
1980). 
2 . 
A 17-acre marsh restoration was initiated between the Highway and Talbert 

Channet" in May 1979, when culverts were installed ~to provide tidal flow from 
Talbert Channel. Plans were at least temporarily halted in October of 1979 
when the culverts were removed. 
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Figure ·2-2. Santa Ana River Overflow Area in Orange County (U.S. Army Corps, 
1980). 
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The remnant Santa Ana River tidal channel that previously flowed into Newport 
Bay (Figures 1-3, 1-4) is presently connected into the Greenville-Banning 
Channel by means of a largely ineffective tide gate. 

2.2 PROPOSED CHANGES 

Rather than considering a single plan the 1980 GDM reviewed the relative 
merits and trade-offs of five different plans and the ''No Action" alternative. 
Only one alternative - Alternative 6, the "All-River Plan" - proved accept
able to broad local interests, thus only the changes resulting from implemen
tation of this plan will be discussed further. 

Under the proposed All-River Plan, the Santa Ana River north of Adams Avenue 
(Figure 2-4) will be confined to a rectangular concrete channel 365 feet wide, 
with wall heights reaching 21 feet. The Greenville-Banning Channel, 60 feet 
wide and also fully concrete lined, will be located just 30 feet east of the 
river channel. Downstream from the point where Fairview Channel merges with 
Greenville-Banning, the Santa Ana River will transition and widen further to 
450 feet. In addition, its concrete channel floor will change to a soft 
sediment bottom. This will allow continued growth of benthic organisms in the 
tidal zone of the river. 

The Santa Ana River and Greenville-Banning Channels will be merged into a 
common channel just below the Hamilton Avenue-Victoria Street Bridge (Fig
ure 2-4). The combined channel, now 480 feet wide and 22 feet deep (and 
extending 130 feet east of the p~esent channel), will continue to within 500 
feet of the ocean, at which point the vertical concrete walls will transition 
to rock jetties extending to the low tide line. 

To make room for the widened Santa Ana River Channel the final 2,100 feet of 
the Talbert (Huntington Beach) Channel, west of the river, will be realigned 
to the ocean. The new channel will enter the ocean 400 feet west of its 
present location. 

2.3 IMPACTS 

The flood control changes outlined above will have a number of major environ
mental impacts upon habitats presently represented across the study site. The 
more obvious of these are bulleted below: 

• Permanent elimination of soft~bottom sections of the Greenville
Banning Channel above Victoria Street, that presently contain 
valuable freshwater Scirpus marsh. 

• Loss of about 5 acres from the east side of the presently 13-acre 
freshwater Victoria Pond site, immediately south of Victoria Street. 

• Loss of about 8 acres of historic wetlands aiong the eastern river
bank, between Victoria Street and the Pacific Coast Highway. 

• Loss of degraded salt marsh acreage (perhaps about 5 acres), adja
cent to Pacific Coast Highway, due to realignment of Talbert (Hunt
ington Beach) Channel outlet. 
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• Loss of both public: beach and the eastern one-third (about 1. 5 
acres) of the endangered California least tern nesting preserve, 
immediately northwest of the Talbert Channel. 

2.4 MITIGATION MEASURES 

During the development and review of Alternative 6, the All-River Plan, a 
series of mitigation measures were proposed to balance the negative impacts 
listed above (see Figure 2-5). Principal among these were the following: 

• The purchase and restoration of 92 acres of historic: salt marsh, 
channel, and adjacent upland habitats between the Santa Ana River 
and Newport Mesa (Figure 2-5). Eight acres would replace those lost 
to channel widening. The remaining 84 acres would be preserved and 
enhanced to ensure viability for local endangered species. 

• Installation of a more effective tide gate between Santa Ana River 
and the restored salt marsh preserve. 

• Expansion of Victoria Pond to the south and east, to maintain the 13 
acres of freshwater habitat presently represented. 

• Expansion of the fenced California least tern nesting preserve 
westward, to replace the acreage lost (1.5 acres) ·due to the re
alignment of the Talbert Channel outlet. 

• Addition of a large volume (over 3 million cubic: yards) of sedim~nt 
suitable for beach replenishment to be placed on neighboring beaches 
at Newport Beach. 

• Development and implementation of a Construction Sequence Plan to 
ensure that marsh restoration and the movement of the least tern 
colony and Victoria Pond will be successfully accomplished before 
river channel improvements are begun at the Santa Ana River mouth. 

The flood control program outlined above, together with the major impacts and 
mitigation measures that will directly effect the project study site, should 
be kept in mind while reviewing subsequent desc:riptio.ns of the terrestrial 
resources of the Santa Ana River Marsh and adjacent lowlands. 
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3.0 VEGETATION STUDIES 

3.1 INTRODUCTION 

The vegetation of the Santa Ana River Marsh and adjacent·lowlands study site 
is composed of six plant communities:· coastal salt marsh, freshwater marsh, 
willow riparian, riparian thickets, ruderal fields, and coastal sage scrub. 
Except for the coastal sage scrub, these communities occupy sites that are 
generally below 2.5 m above mean lower low water (MLLW). Coastal sage scrub 
occurs at higher elevations on the slopes of Newport Beach Mesa. Ruderal 
fields occur where the mesa slopes have been disturbed; willow riparian and 
freshwater marsh occur where there is seepage as in the side canyon near the 
southern tip of the mesa. Although some of these communities (coastal salt 
marsh, freshwater marsh, and coastal sage scrub) are described by Munz and 
Keck (1949) and Thorne (1976) as natural plant communities of California, on 
the Santa Ana River site these communities are at best, disturbed remnants of 
former natural communities. The willow riparian community is a phase of 
Riparian Woodland of Thorne (1976). The remaining communities - ruderal 
fields and riparian thickets - are not recognized by either Munz and Keck 
(1949) or Thorne (1976) for they represent disturbed habitats where the native 
species are often outnumbered by introduced species. · 

Several factors have contributed to the disturbance and disruption of the 
vegetation at the Santa Ana River site. Tide gates have drastically dimin
ished the natural ebb and flow of the tides in "the coastal salt marsh. 
Channelization of the Santa Ana River and other flood control measures up
stream have eliminated the major source of seasonal freshwater flooding and 
have reduced the extent of .the freshwater marsh and willow riparian communi
ties. Erosion control with asphalt along the bluffs of Newport Beach Mesa has 
eliminated some of the coastal sage scrub, although it eventually reinvaded 
some of the asphalted areas. Past cultivation of the fields north of Hamilton 
Avenue and disturbances associated with the operation of the oilfield (roads, 
pipelines, well sites, and even oil spills) have provided suitable habitats 
for the establishment of introduced weedy species. Finally, mowing and 
removal of vegetation for fire prevention has probably had an adverse effect 
on the native species and increased the likelihood of establishment of intro
~uced weedy species. 

The goals of this study wer~ to describe and map the vegetation and divide it 
into plant communities; compile a checklist of vascular plants; identify rare 
and endangered vascular plants that occur on the study site and attempt to 
locate them; and to discuss the flora and vegetation of this Santa Ana River 
study site with reference to comparable sites nearby -- the Bolsa Chica 
lowlands and Upper Newport Bay. 

3.2 METHODS 

Field work ·to compile a species checklist, field mapping of the vegetation, 
and extensive searches for rare and endangered species were all conducted 
throughout the study (December 1983 to October 1984), while quantitative 
vegetation sampling was performed from April to October, 1984. 
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3. 2.1 QUANTITATIVE PLANT COMMUNITY ANALYSIS 

Delimitation and description of the plant communities involved analyzing 
species cover measurements, calculation of similarity indices, a~d performing 
cluster analyses based upon similarity index values. 

Absolute Cover was estimated using the point intercept method (Goodall 1952, 
Muellet-Dumbois and Ellenberg 1974). This method is performed by walking 
through the vegetation and dropping a narrow pointed rod at regular, predeter
mined intervals. At each interval the rod is dropped vertically at arms 
length in a predetermined direction which is constant for the course of the 
transect. The rod is dropped without looking to avoid subjective "aiming". 
Species intercepted by the rod when it is dropped are recorded as "hits". A 
species is· only recorded once at each sampling point. If· no plants are 
intercepted by the rod, then litter or bare ground are recorded, as appropri
ate. To minimize subjective sampling, the interval of sampling was kept 
constant for each transect. Generally the interval was every third step, but 
in some vegetation types the interval was shortened or lengthened depending on 
the size of the area being sampled. For the most part the transects were a 
set of parallel line segments separated by about five paces. Transects were 
walked by siihting on a distant feature to maintain a straight transect thus 
avoiding a biased sample. Only along channel or pond margins, where the 
transect was intended to reflect the vegetation along the edge of the channel 
or pond, were transects deliberately not straight. In willow riparian habi
tats and ruderal fields dominated by pampas grass or giant reed it was impos
sible to maintain a straight transect. The dense growth of the vegetation was 
impenetrable in places and sighting on a distant reference point was not 
always possible. In these areas the sampling was performed as objectively as 
possible, despite these difficulties. Cover of willows in the willow riparian 
community was difficult to determine because of their height. Cover in this 
situation was measured with the aid of a reference point held vertically, 
anything within the line of sight of the reference. point was recorded as 
cover. Goodall (1952) recommends that over 200 point intercepts be sampled 
for each plant association being studied. In this study, each individual 
transect included 100 or more point intercepts, however, two or more transects 
were sampled within most of the plant associations. Approximate locations of 
the sampling transects-are mapped in Figure 3-1. 

Percent Cover of a Species (Y) is calculated from the transect data by: 

(Number of "hits" for Species Y ) x 100% 
(Total number of sampling points) 

Similarity among transects was measured using a modification of s;rensen' s 
community coefficient - the Motyka similarity index (Mueller-Dombois and 
Ellenberg 1974) -- calculated by the following formula: 

,, 
SMo • ~[ 2Cw I (CA + CB)] x 100 

Where Cw is the sum of the smaller cover values of those species common to 
both transects; CA is the total cover for Transect A; and CB is the total 
cover for Transect B. 
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P'~gure 3-l. Location of transects and areas where vegetation 'has been 

C.UT 

cut and removed. 

Approximate 
location of 
transects 

Areas where vegetation 
has been cut and removed 
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Figure 3-l (Continued). 
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Figure 3-1 (Continued). 
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To insure subsequent clustering of all the willow riparian habitats together, 
all species of willow were grouped together. Without this "lumping" the 
willow riparian area north of 19th Sotreet that had Cortaderia atacamensis 
(pampas grass) as a co'lllllon understory would have clustered with the ruderal 
fields dominated by pampas grass. Also the willows are all Salix lasiolepis 
north of 19th Street while the willows south of 19th Street are primarily 
Salix laevigata. This is a justifiable grouping of species because these two 
areas of willows probably represent only minor variations of a once more 
extensive ·willow riparian community. Also these two willow species are 
closely related, have similar ecological preferences, and are by far the 
dominant species when community biomass is considered. 

Annual grass species were also grouped together in the ruderal field communi
ties dominated by Arundo donax (giant reed) because of the difficulty of 
determining species during the time the fields were being sampled. This is 
discussed in more detail below. 

3. 2. ·2 CLUSTER ANAL.YS IS 

Cluster analysis of the transects sampled, based on their similarity indices, 
was performed using the Unpaired Group Method and Arithmetic Averages (UPGMA; 
Sneath and Sakal 1973). Cluster analysis successively groups together the 
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most similar transects, or group of transects, until all transects are incor- [ -
porated into a single group. The resulting dendrogram constructed from the 1 

clustering sequence is -a useful aid in defining the limits of plant 
communities. 

3. 3 GENERALIZED PLANT COMMUNITY TYPES 

Preliminary reconnaissance mapping in mid-January, 1984, resulted in the study 
site vegetation being tentatively divided among ten different plant communi
ties (Macdonald 1984a). Subsequent detailed field mapping and quantitative 
vegetation analysis supported a simpler but more objective classification that 
recognized only six separate plant community types. 

The general characteristics of these six plant communities are outlined below. 
The results of the quantitative vegetation analysis that support their objec
tive reali~y are presented in Section 3.7. 

3. 3. 1 COASTAL SALT MARSH 

The coastal salt marsh co~nity is composed of low vegetation that is normal
ly under some tidal influence. At the Santa Ana River site, many areas have 
had tidal connections severed by roads and dikes, yet the community is still 
coastal salt marsh although some non-salt marsh species do occur. This 
community can be divided into areas with some tidal influence (although 
greatly diminished), and areas without any tidal connection. The former is 
simply "coastal salt marsh" while the latter is "remnant coastal salt marsh." 
Together they comprise about 64 acres. Salicornia virginica (pickleweed) is 
the dominant in both, and Frankenia grandiflora is the common associate. 
timonium californicum (sea-lavender), Jaumea carnosa, Batis maritima (salt
wort), Salicornia subterminalis, Monanthochloe littorialis (shore-grass), etc. 
are typical of the coastal salt marsh, but are not very frequent or are absent 
in the remnant coastal salt marsh. In the remnant coastal salt marsh there 
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are more weedy species and some freshwater species that may be responding to 
local freshwater seepage. 

Although no quantitative attempt is made here to divide the marsh into 
"zones", there is a weak vertical zonation. With the lack of an adequate 
tidal' prism there is no "lower littoral zone." Only along the tidal channel 
margins is there a species composition that could be considered "middle 
littoral." The remainder of the salt marsh is representative of the "upper 
littoral zone" (sensu Vogl, 1966, cf. ''high marsh"). 

3.3.2 FRESHWATER MARSH 

The freshwater marsh community usually occurs between the willow riparian 
community and either coastal salt marsh, or ruderal fields. Freshwater marsh 
also occurs around the perimeter of Victoria Pond, where the willow riparian 
community is absent. This habitat has either free standing fresh or brackish 
water, or at least saturated soil. The total area occupied by this community 
is about 21 acres. The community is composed of vegetation that reaches 6 ft. 
(2 m) or more tall, but also may only be as tall as 1.5 ft. (SO em). The 
dominant species are Baccharis glutinosa (mule-fat), Txpha latifolia (common 
cat-tail), Xanthium strumarium (cocklebur), Scirpus californicus (California 
bulrush), and Artemisia biennia. Other species with lower cover values but 
typical of the community are Atriplex patula, Chenopodium spp., Conyza 
canadensis (horseweed), ill!. leprosa (alkali mallow), Rumex . crispus (curley 
dock), Pluchea purpurascens, and Salix laevigata. 

3.3.3 WILLOW RIPARIAN 

The willow riparian community occurs along the base of Newport Beach Mesa 
bluffs from about the middle of the oilfield, north to halfway between 19th 
Street and Hamilton Avenue. It is also present in the mesa side canyon at the 
southern end of the study site. Total area of this community is about 12 
acres. The'community is obviously distinct from other communities because of 
the dominance of willow trees, which attain a height of 3-40 ft. (10-13 m). 
Freshwater is present, with vernally free standing water or very wet ground. 
The dominant species are Salix laevigata where there are vernal pools and 
Salix lasiolepis where the soil is well saturated but without pools. The 
understory species are Artemisia biennia, Arundo donax (giant reed), Baccharis 
glutinosa (mule-fat), Chenopodium spp., Cortaderia atacamensis (pampas grass), 
Crperus eragrostis, Eleocharis montevidensis, Ricinus communis (castor-bean), 
and most of the species of the freshwater marsh with which this community 
intergrades. 

3.3.4 RUDERAL FIELDS 

Ruderal fields include a group of diverse plant associations that have been 
"lumped" into this broad category because of the dominance of weedy introduced 
species. The total area covered by this heterogeneous assemblage is about 295 
acres, making it the most widespread across the study,site.· Nonetheless the 
community can be subdivided based on species composition. 

Since there are differences between ruderal fields south of 19th Street and 
those between 19th Street and Hamilton Avenue, their most common species will 
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be listed separately. These differences may be related to salinity, soil 
texture, frequency of disturbance, and time since last disturbance. 

For ruderal fields south of 19th Street the more common species: are Atriplex 
patula hastata, Sida leprosa (alkali mallow), Conium maculatum (poison hem
lock) , Foeniculum vulgare (sweet fennel) , Polzpogon monspeliensis, Solidago 
occidentalis, Silybum marianum (milk-thistle), and Bassia hyssopifolia. 

For ruderal fields between Hamilton Avenue and 19th Street the more c011111l0n 
species are Sida leprosa (alkali mallow), Bromus diandrua (rip-gut grass), 
Bromus mollis (soft chess), Cirsium vulgare (thistle), Atriplex patula 
hastata, Conium maculatum (poison hemlock), Picris echioides, and Baccharis 
piluaris (coyte bush). 

Ruderal fields dominated by pampas grass are characterized by wetter ground 
that other ruderal fields, and approached a freshwater marsh. Common species 
include Cortaderia atacamensis (pampas grass), P~cris echioides, Sida leprosa 
(alkali mallow), Crperus eragrostis, Baccharis glutinosa (mule-fat), Baccharis 
piluaris (coyote bush), and Eleocharis montevidensis. 

Ruderal fields in the extreme southwest area of the study site, and probably 
north of Hamilton Avenue, are dominated by Bromua diandrus (rip-gut grass). 
Thea• areas are sandier than most other ruderal fields across the study site. 

Another sandy area at the extreme north end of the study site is dominated by 
Arundo donax (giant reed). Annual grasses, Croton californica, Salix 
hindsiana (sandbar willow), Oenothera californica, and Heterotheca grandiflora 
(telegraph weed) also occur here. 

3.3.5 COASTAL SAGE SCRUB 

The coastal sage scrub community occupies the slopes of the Newport Beach Mesa 
and has been impacted by the application of asphalt to the mesa slopes for 
erosion control. It is also being encroached upon by Carpobrotus aequilaterus 
(sea-fig) wherever it has taken hold. OVer 25 acres of the study site are 
covered by coastal sage scrub. The dominant species are Encelia californica, 
Eriogonum fascicuiatum (California buckwheat), and Opuntia littoralis. Other 
characteristic species include Opuntia prolifera, Isomeris arborea (bladder
pod), ~-integrifolia, and Dudleya lanceolata. 

Exotic plants are planted between the dirt access road and remnant ·tidal 
channel in the southwestern part of the study site, across the channel from 
the residential area. These plants receive supplemental water, without which 
most would not persist. 

3.4 VEGETATION MAP 

A preliminary vegetation map of the study site, prepared by Dr. Barry Prigge 
in January 1984 (Macdonald 1984b), included ten different plant assemblages. 
Subsequent field vi~its and the results of plant cover data analysis (Section 
3.7) led Dr. Prigge to consolidate these ten assemblages into six more 
generalized plant communities (Section 3.3). 
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Field observations were transfered to map sheets photo-reduced from a blue
line topographic map set (scale 1 inch equals 50 feet) provided by the u.s. 
Army Corps of Engineers, Los Angeses District. This map set had been compiled 
by American Aerial Surveys, Inc., using stereophotogrametric methods from 
photography dated 3-3-1978 (Contract No. DACW09-79-c-0012). Additional 
information was taken from black and white vertical aerial' photos (late 1983) 
obtained from Aerial Map Industries, Santa Ana, California. 

To assist in the preparation of the final vegetation map (and more accurately 
estimate ground cover of shrubs and trees -- pampas grass and willow trees, 
for example) a plane was charted from Long Beach Airport on June 27, 1984, and 
the study site was photographed from altitudes of 3,000 to 4,000 feet. 

The final vegetation map and its accompanying legend are reproduced here on 
four successive pages as Figure 3-2, at a scale of approximately one inch 
equals 750 feet. A larger version of the same map (scale one inch equals 500 
feet) is included in the envelope at the back of this report. 

3.5 PLANT SPECIES INVENTORY 

The total vascular plant flora of terrestrial areas at the Santa Ana study 
site consists of 168 species and is presented in Table 3-1. Of this total 
species list, 60 species are naturalized introductions and 33 are exotic 
cultivated plants. 

When exotic cultivated plants are excluded, the total number of naturalized 
and native species collected at Santa Ana was 135; 33 species less (coinciden
tially) than that collected at nearby Bolsa Chica lowlands (Hendrickson's 
Bolsa Chica list also exluded non-naturalized cultivated exotics and contains 
168 species; Dillingham Corp. 1971). This does not necessarily mean that one 
should expect to find every species that was collected at Bolsa Chica at the 
Santa Ana site nor vice versa. The Bolsa Chica site is almost three times 
larger than the SantaAna site, and it has more diverse habitats than the 
Santa Ana Site (Dillingham Corp. 1971). Nonetheless, one should be aware of 
some of the species .!!2,! found. These are: Amblyopappus pusillus, Ambrosia 
chamissonis, Atriplex canescens, A. watsonii, Cakile maritima, Calystegia 
soldonella, Cuscuta salina, Juncus acutus var. sphaerocephalus, Salicornia 
bigelovii, and Spartina foliosa. Triglochin · maritima and Cordylanthus 
maritimus subsp. maritimus were found nearby in the marsh at upper Newport Bay 
(Vogr 1966), but not in the Santa Ana Marsh. 

Since there is no open connection with the ocean, absence of Spartina foliosa 
and perhaps Salicornia bigelovii would be expected (Macdonald 1977). Absence 
of the rare and endangered plants Astragalus pycnostachys var. lanosissima and 
Cordylanthus maritimus subsp. maritimus may also be explained by the lack of 
tidal flow and hence hyper-salinity. 

Most of the freshwater marsh is highly dissected by ~Gads, periodically dry, 
and cut.during dry spells for fire control. This may account for the absence 
of Scirpus olneyi and Juncus acutus var. sphaerocephalus. 

The almost complete lack of mud flats may account for the absence of 
Amblyopappus pusillus, and the absence of a dune habitat may account for the 
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COASTAL SALT MARSH. "R" • remnant coastal salt marsh 
and may have many weedy species and species 
characteristic of the freshwater marsh. 

FRESHWATER MARSH 

WILLOW RIPARIAN 

RIPARIAN THICKETS 

RUD!RAL FIELDS. "G" • grassy ruderal fields; 
·~· • ruderal fields subdominated by milk thistle. 

RUD!RAL FIELDS WITH PAMPAS GRASS 

RUD!RAL FIELDS WITH GIANT REED 

COASTAL SAGE SCRUB 

WATER 

VERNAL PONDS 

BARE GROUND 

SCALE --- - -
0 500 1000 lSOOft. 

' ' 

Figure 3-2.. Vegetation map of the Santa Ana River marsh and adjacent lowlands. 
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Figure 3-2 (Continued). 
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Figure 3-2 (Continued). 
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Table3·1. Checklist of Vascular Plants of Santa Ana Marsh and Adjacent 
Lowlands. (CSK • coastal salt marsh; FM • freshwater marsh; W:l 
• willow riparian; RT • riparian thickets; ar • ruderal fields; 
CSS • coastal sage scrub; and CV • cultivated._* • naturalized 
introduction; * • non-naturalized introduction). : 

Scientific Rame/C011110n Rame 

Abropia maritip• Rutt. ez Wata. 

;Acacia longifqlia Willd. 
Sydney Golden Wattle 

*Aaave americana L. 
Century Plant 

;Agave attequata Sal~Dyck. 

tAgaye sp. 

Agropyron Patiahii Scribn. & Sa. 

tAkl. ap. 

*Ameranthut albua L. 

4mbrosia pailoatachya DC. 
var. califorpica (Rydb.) Blake. 

Amprph& califorpica Hutt 
False Indigo 

*Anagallia arvenlis L. 

*Anagallis minimut (L.) Krause 

Anemopsis californica Hook. 
Yerba Mansa 

*Anthemis cotula L. 
Mayveed 

*Apium graveolens L. 
Celery 

*Arundo donaz L. 
Giant Reed 
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Table 3-1 (continued). 

Scientific Bame/Coamon Kame CSM FM Wit ItT U CSS CV 

tArauciria beteropbylla (Salisb.) Franco 
Norfolk Island Pine 
[A:,. excels& lt. Br.). 

*Artemisia biennia Willd. 

Artemisia douglasiana Bess. in Book. 

*Aster exilis Ell. 

Atriplex lentiformis (Torr.) Vats. 
subep. breweri (Vats.) Ball & Clem. 

Atriplex patula L. 
subsp. bastata (L.) Hall. & Clem. 

Atriplex rosea L. 
ltedsc:ale 

*Atriplex semibac:cata lt. Br. 
Australian Saltbush 

*Ayepa barbata Brot. 
Slender Wild Oat 

Bac:cbaris emoryi Gray 

Bac:charis glutinosa Pers. 
Mule Fat 

Baccharis pilularis DC. 
subsp. consanguine& (DC.) C.B. Wolf. 

Coyote Bush 

*Bauia hyuopifolia (Pall.) Kuntze. 

CSM 

CSM 

CSM 

·CSM 

Batis maritima L. CSM 
Saltwort 

n n ItT 

ItT ltl 

FM ltl 

ItT 

U' 

ltl 

U' 

I.F 

FM Wit ItT U' CSS 

U' 

U' 

*!ttl. vulgaris L. I.F 
Garden Beet, Sugar Beet 

cv 

tBougainvillea X buttiana Roltt. & Standl. CV 
Bougainvillea 

*Brassica geniculata (Des£.) J. Ball U' 

*Biauica nigra (L.) Koch. U' CSS 
Black Mustard 
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Table 3-1 (continued). 

Scientific: Name/Common Name 

*Bropus diandrus B.oth. 
B.ipgutgrau 

*Bropts !DOllis L. 
Soft Cheu 

*Bromus rubens L. 
Foxtail Cheu 

*Bromus unioloides (Willd.) H.B.K. 
B.esc:uegrass 

.:tcallistemop c:itrinu• (Curti!) Skeels. 
Bottle-Bruth 

Carpobrotu! aequilateru• (Hav.) R. B. 
Brovu. [Mesembr. c:hilense Mol.] 

Sea-Fig 

*Centaurea melitentit L. 
'roc:alote 

*Chenopodium albug L. 

*Chenopodium ambrotioides L. 
Ke:a:ic:an 'rea 

*Chenopodium murale L. 
Nettle-leaved Gootefoot 

*Chenopodium rubrum L. 

*Chrysanthemum c:oronarium L. 
Garland 

Cirsium vulgare (Savi) 'reir. 
Thistle 

Clematis ligustic:ifolia Nutt. in 'r. & G. 
Virgin'• Bower 

Conium maculatum L. 
Poison Hemlock 

*Convolvulus arvensis L. 
Bindweed 

Conyza canadensis (L.) Cronq. 
Borseweed 
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Table 3-1 (continued). 

Scientific Kame/Common Name 

Convza coul teri A. Gray 

*Cortaderia atacamensis (Phil.) Pilger. 
[~ ullanoa]. 

Pampas Grass 

*Cotula eoropopifolia L. 
Brass-Buttons 

;t:Cras sula ovata (Mill.) Druce 
Jade Plant 

Cressa truxillensis BBK. 
var. yallicola (Beller) Munz. 

Alkali Weed 

Croton californicus 
var. californicus 

Croton 

Cucuibita foetidisissjm• B.B.~. 

fCupaniopsis anacardioides (A. llich) 
lladlkofer 

Carrot-Wo~d, Tuckeroo 

Cupressocyparis leylandii (A.B. Jacks. & 
Dallim) Dallim & A.B. Jacks. 

fCupressus sempervireps L. 
Italian Cypress 

Cuscuta campestris Yunck. 
Dodder 

*Cvnodop dactylon (L.) Pers. 
Bermuda Graas 

tCyperus alterpifolius L. 
Umbrella-Plant 

Cyperus eragrostis Lam. 

Datura meteloides A. DC. 
Jimsonweed 

*Dimorphotheca pluvialis Moench. 

39 

CSM lM WR llT Ill CSS CV 

CSM J'M Ill 

lM Wll llT Ill 

cv 

CSM 

Ill 

Ill 

cv 

cv 

cv 

PM WR 

llT Ill 

cv 

PM Wll llT Ill 

Ill 
' ' 

Ill 



Table 3-1 (continued). 

Scientific Bame/Common Bame CSM I'M WI. RT U' CSS CV 

Diatichlia apicata (L.) Greene CSM FM 
var. apicata 

Saltgrau 

iDodonaea yiscosa (L.) Jacq. cv. 'purpurea' 
Bopaeed Tree 

Dgdleya lanceolata 

Echinochloa colona (L.) Link 
Jungle-Rice 

Eleocb4ria moptevidensia Britt. in Small. 
Common Spike bah 

*Elymua triticoidea Buckl. 
Alkali Rye Grau 

Encelia califorpica Rutt. 

Breppcarpua setigerua (Book.) Benth. 
Turkey-Mullein 

Briogonum faaciculatua Benth. 
subap. faaciculatum. 

California Buckwheat 

*!rodium botrya (Cav.) Bertol 
Filaree 

*!rodium cicutarium (L.) L'Ber. 
Filaree 

iEucalyptua g~obulua Labill. 
Blue Gum 

iEucal]ptua lehmannii (Preiss ex 
Schauer) Benth. 

Bushy Yate 

Festuca pratensig Buds. 
Meadow Fescue 

*Poeniculum vulgare Mill. 
Sweet Fennel 

Frankenia grandifolia Cham. & Schlecht. 
Alkali-Heath 
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Table 3-l (continued). 

Scientific Name/Common Name 

tGazapia cultivar 
Gazania 

Gnaphalium chilense Spreng. 

laplopappus venetus (HBK) Blake 
subsp. yernonioides (Butt.) Ball 

Beliotropium curassavicum L. 
var. oculatum (Beller) Jtn. 

Heliotrope 

Bemizonia ramosissima Benth. 

Beterotbeca grandiflora Butt. 
Telegraph Weed 

*Hordeum leporinum Link 

Isomerie arborea Butt. 
var. arborea 

Bladderpod 

Jaumea carnoaa (Leu.) Gray 

Juncus phaeocephalus Engelm 
var. phaeoceph&lus 

Wire-Grass, llush 

Limonium californicum (Boise) 
Beller. 

Sea-Lavender 

*Lippia incisa (Small) Tides. 

*Lobutaria maritima Desv. 
Sweet Alyuum 

...... . . .. 
-~oL1Um perenpe ~. 

Lotus scoparius (Butt. in T. & G.) 
Ott ley subsp. scoparius. 

Dear bush 

*M!lephora crocea 
Ice Plant 

M!fah macrocarpus (Greene) Greene 
Wild Cucumber 
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Table 3-l (continued). 

Scientific Kame/Common Kame 

*Marrubiua vulgare ~ 
Horehound 

*Melilotus albus Deer. 
Sweet Clover 

CSM PH WI. ItT U CSS CV 

u css 

WI. ItT U 

Mesembryanthemua crntallinu111 L. CSM 
[Gasoul crystallinum (L.) Rota.] 

Ice Plant 

Mesembryanthemu111 nodifloru111 ~ 

Monanthochloe littoralis Engelm. 
Shoregrass · 

tMyoporum laetu111 l'orst. f. 

*Neriua oleander L. 
, Oleander 

*Nicotiana glauca Gra~ 
Tree Tobacco 

Oepothera californica Wats. 

Opuntia littoralis (Englem.) 
Cockerell 

Opuntia prolifera Engelm. 

*Oxalis pes-caprae L. 
Bermuda-Buttercup 

*Paspalu111 dilatatum L. 
Knotgrass 

iPelargoniu• hybrid 
cf. X h9rtorum Bailey 

l'ish Geranium 

iPelargonium peltatum Ait. 
Ivy Geranium 

iPhilodendrop sp. 

iPhoenix canariensis Hort. 
Canary Island Date Pal111 

*Picris echioides 
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Table 3-1 (continued). 

Scientific Raae/Common Rame 

tPinua c£. halapenaia Mill. 
Allepo Pine 

tPinua ap. (5 needles) 

*Plantago maior L. 
C~n Plantain 

Pluchea purpuraacens 

Polygonum lapathifolium L. 
Willow Smartweed 

Polygonum punctatum Ell. 
Perennial Saartweed 

*Polypogop aqpapelienaia (L.) Detf. 

*Puacapth& ep. 

'*lapb&nus tativua L. 

IJ!uL integrifolia (Butt.) Benth. & 
Hook. 

'*lticinut commupia L. 
Castor-Bean 

Rubus uraipua C. & S. 
California Blackberry 

Rosa califorpica C. & S. 
California Rose 

'*ltumex criapua L. 
Cuuey Dock 

Salicorpia aubtermipalis Parish 
Pickleveed 

Salieorpia yirginica L. 
Pickleweed 

Salix goodipgii Ball 
var. variablit Ball 

Salix hindaiapa Benth. 
· var. hindaiana 
Sandbar Willow 
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Table 3-l (continu~cl). 

Scientific Raae/Coamon Name 

Saliz laaiolepis Benth. 
var. lasiolepis 

Arroyo Willow 

Saliz laevigata Bebb 

*Salaola ib!rica Sennen & Pau. 
l.uaaian-Thiatle 

Sambucus mexicaua Presl. 
Elderberry 

*schiput terebinthifoliua 
l.aclcli. 

Brazilian Pepper Tree 

Scirpua califonicut (C.A. Mey.) 
Stucl. 

California Bultuth 

Scirpua robustua Pursh 

*Sesuyium verxucosum B.af. 
Sea Purtlaue 

Sicla leprosa 
Alkali Mallow 

*Silybum marianum (L.) Gaertn. 
Milk Thittle 

Sisymbrium irio L 

Solanum clouglasii Duual in DC. 
Rightshacle 

*Sonchus asper (L~> Bill 

*Sopchue oleraceua L. 
sow-Thistle 

Spergularia marina (L.) Griseb. 

*Stenotaph;um secunclatum (Walt.) 
Kuntze. 

Saint Augustine Grass 

Stephanomeria virgata Benth. 
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Table 3-1 (continued). 

Scientific Name/Common Name 

+Strelitzia nicoli Regel. & 
Koern. 

Giant Bird-of-Paradise 

Suaeda californica Wats. 
var. pubescens Jeps. 

*Tamarix ramosissima Ledeb. 
Salt-Cedar 

Tetragonia tetragonioides (Pallas) 
Kuntze 

New Zealand-Spinach 

tTrachycarpus fortunei (Hook.) H. Wendl. 
Windmill Palm 

*Trifo Hum sp. 

tTropaeo lum ma ius L. 
Garden Nasturtium 

Typha latifolia L. 
Common Cat-tail 

Urtica holosericea Butt. 
Nettle 

Urt ica urens L. 
Dwarf Nettle 

tVitis sp. 

Vulpia myuros Rydb. 

tWashingtonia filifera (L. Linden) H. Wendl. 
California Fan Palm 

*Xanthium strumarium L. 
var. canadense (Mill.) T. & G. 

Cocklebur 

tYucca cf. elephantipes Regel. 
Giant Yucca 
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absence of Atriplex -canescens, Cakile maritima, Calystegia soldonella, and 
other dune species found at Bolsa Chica. 

The remaining species might be present and should be looked for at Santa Ana. 
Climatic conditions during thi• study may not have been suitable for their 
growth and flowering this year, or the timing of field visits may not have 
coincided with their flowering periods and they were overlooked. 

3.6 RARE & ENDANGERED PLANTS 

No rare and endangered plants were found on the study site during this study. 
However, because the extremely dry spring this year may have prevented germ
ination of some annuals, the possibility of finding rare and endangered plants 
on the study site in the future, cannot be completely ruled out. 

In the initial survey of the literature (Smith, et al., 1980) thirteen rare 
and endangered species were identified as having the potential to occur on the 
study site (Table 3-2). Since then, "Plant Status Reports" (Appendix A) were 
requested from the California Native Plant Society for seven of these 13 
species. The California Native Plant Society does not have status reports on 
the remaining five species. Also, a $earch of the herbarium at the University 
of California, Los Angeles and the integrated herbaria of Ponoma College and 
Rancho Santa Ana Botanic Garden in Claremont was made. Based on the plant 
status reports and the herbarium searches the following species should still 
be looked for: Aphanisma blitoides, Astragalus pycnostachys var. 
lanosissimus, Helianthus nuttallii subsp. parishii, and Perideridia gairdneri 
subsp. gairdneri. Aphanisma blitoides was probably collected from the study 
site in the 1932 (at sandy base of sea-cliffs, Costa Mesa, Orange Co., Munz 
12192, Pomona Herbarium). Astragalus pycnostachys var. lanosissimus is likely 
to still persist in coastal salt marshes and was once reported from the 
marshes at the mouth of the Santa Ana River (see Appendix A). Cordylanthus 
maritimus subsp. maritimus is also likely to still persist in the coastal salt 
marsh although at present it is only known from the Tijuana River Estuary and 
the marsh at Point Mugu; it has been collected in upper Newport Bay and Bolsas 
Marsh. Less likely but bossible is Helianthus nuttallii subsp. parishii in 
the freshwater marsh,. willow riparian and riparian thickets; it. has been 
collected from Wintersberg [(near Huntington Beach), Perison 5247, Pomona 
Herbariumr and far end of Newport Lagoon (Boot 1388 Pomona, Herbarium). 
Perideridia gairdneri supsp. gairdner could occur-on-the study site; it has 
been collected from areas adjoining the Bolsa Chica Gun Clube One has to 
remember that since the marsh is within the oil field operations, it has been 
off-limits to plant collectors for quite a while, and so the lack of recent 
recorda for the above mentioned species from this area is not unexpected. 

Chorizanthe parryi var. fernandina, Dichondra occidentalis, and both of the 
Dudleya species have never been collected near the Santa Ana study site and 
can be safely removed from further consideration. 

3.7 QUANTITATIVE VEGETATION ANALYSIS 

Two factors have precluded obtaining completely satisfactory results for these 
vegetation studies. The first has been the paucity of rain this spring 
(Table 3-3). Although the fall of 1983 was very wet, the winter and spring 
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Table3·1· Rare ·and Endangered Vascular Plants that may occur in the Santa Ana Harsh and adjacent Lowland& 
(extracted from Smith, et al. 1980). 

Scientific Name 

Presumed Extinct 

Aatragalue pycnostacbyua Gray var. 
lanoaiaaimua (Rydb.) Hunz & McBurne 

Helianthus puttallii T. & G. 
aubap. pariahii (Gray) Heiser 

Plants Rare and Endangered 

Aphaniaaa blitoides Butt. 

Chorizantbe parryi Wata. var. 
ferpapdiana (Wata.) Jepa. 

Cordylapthut maritimuo Butt. 
aubap: maritimua 

, 

Dudleya multicaulit (lose) Horan 

Dudleya ttolopifera Horan 

Haiturtium &aabelii O.E. Schulz 
[Cardamine gambelii S. Wata.) 

Perideridia gairdneri (H. & A.) Hath. 
aubap. gairdneri 

Common Name 

Ventura marsh 
milk-vetch 

Loa Angeles 
sunflower 

Aphaniaaa 

San Fernando Valley 
Chorizanthe 

Salt Harsh Bird'• 
Beak 

Many-stemmed Dudleya 

Laguna Beach Dudleya 

Gambel't Watercreaa 

Gaidner't Yampah, 
Squaw Root 

Comments (extracted from Munz, 1974) 

Coaatal aarahea; Ventura Co. to Oranae Co.; 
Laat collected in 1967; collected in Seal 
Beach Quadrangle. 

Wet ground; Loa Angelet, San Bernardino, and 
Orange Cos.; collected in Newport Beach 
Quadranale; Aug.-Oct. 

Bluffs; coaatal sage acrub, coastal strand; 
Lot Anaelea Co. to L. Calif.; Apr.-Hay. 

Dry &andy placet, moatly coastal saae acrub; 
Loa Angeles Co. to San Diego Co. 

Coastal salt marsh; Hay-Oct.; collected in 
Newport Beach Quadrangle; Hay-oct. 

Dry atony places, coaatal aage acrub; Hay
June; collected in Laguna Beach Quadrangle. 

Cliffs in coastal oage scrub; Hay-July; 
collected in Newport Beach Quadrangle. 

Occasional in awampy places at low elev.; 
L. Calif to Sta. Barbara Co.; Apr.-June. 

Wet placea at low elev.; Sand Diego Co. to 
B.C., extinct in Orange Co.; June-July. 
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Table3-2, continued. 

Scientific Name 

Rare but not Endangered 

Dudleya blocbmanae (Eastv.) Moran 
subsp. blocbmapae 

Dudl~y cymosa (Lem.) Britt. & Bose 
su6sp. oyatifolia 

Rare in California, common elaevhere 

Calandrinia maritima Mutt. 

Dichondra occid~ntalis House 

~~---~ \ 

Common Name 

Blocbman 1 s Live 
forever 

Sta. Monica Mountain 
Live forever 

Seaside Calandrinia 

Western Dichondra 

\ -----

Co-nte 

Coastal sage scrub, near coast; San Luia 
Obiapo Co. to L. Calif.; May-June; 
preau.ably extinct in Orange Co. 

Rocky places, coastal sage scrub, chaparral; 
Loa Angeles & Oranae coa. 

Sandy places, sea bluff, coastal aage scrub; 
March-May. 

Dry sandy banks, coastal sage scrub, s. oak 
vd., chaparral; coastal San Diego, Orange & 
Loa Angeles cos •• Catalina, Sta Cruz, & Sta 
Rosa Ida. 

·---'-- ----"--, 



Table 3-3. Rainfall data for Newport Beach Harbor: October, 1983--May, 
1984 (U.S. Bat. Oceanic and Atm?spheric Admins. 1983, 1984). 

Month 

October, '83 
November 
December 
January, ' 84 
February 
March 
April 
May 
June 
July 
August 
September 

TOTAL 
TOtAL (Dec.--May) 

49 

Precipitation 

83-84 

0.74 
2.56 
2.09 
0.22 
0.01 
0.15 
0.81 
o.oo 

6.58 
1.19 

Normal 

0.15 
1.32 
1.51 
2.56 
2.07 
1.69 
1.15 
0.20 
0.06 
0.01 
0.08 
0.29 

11.09 
7.67 



were abnormally dry. The normal rainfall for the first five months of the 
year is 7. 6 7 inches, but this year only 1. 19 inches was recorded at nearby 
Newport Beach Harbor. 

The lack of adequate rain during 1984 resulted in- conditions that were not 
suitable for germination, growth, and flowering of many annual plant species 
and may have affected the vigor of many of perennials also. This lack of rain 
may also have been the reason for our inability to locate individuals of rare 
and endangered plant species at the study site. 

The dry year resulted in a very short sampling period for the ruderal fields. 
By the end of April the ruderal fields were already dry and most grass species 
were very difficult to identify because the inflorescences had dried up and 
blown away and the leaves and culms were already dry and unrecognizable. Thus 
the ruderal fields north of Hamilton Avenue are poorly sampled and for the 
purpose of calculating similarity indices, the unknown grasses have been 
"lumped" into Bromus diandrus, which was the most abundant grass. 

The cutting of ruderal fields and freshwater marsh vegetation in the oilfield 
area (Figure 3-1) prevented sampling of some of these areas. The oilfield 
manager prefers to mow. collect and remove weedy vegetation every other year 
for fire control. Since the last few years have been very wet and the ground 
too soft to support mowing equipment, 1984 was the first time they have been 
able to cut and remove weeds and brush in four years. 

3.7.1 SPECIES COVER DATA 

Species percent cover data from the quantitative transect studies are present
ed in Tables 3-4 to 3-11. Similarity values SMo among transects are presented 
in Table 3-12. Results from the cluster analysis are presented in dendrogram 
form in Figure 3-3. 

3.7.2 CLUSTER ANALYSIS 

In the cluster analysis ten clusters can be recognized at the 25% similarity 
level. While this is an apparently low value, the Motyka index is considered 
to be conservative. There is nothing unique about the 25% similarity level, 
except that it is the level where a meaningful split of the vegetation into 
distinct plant communities occurs for this particular study site. 

The first cluster of 9 transects in Figure 3-3 is •the coastal salt marsh 
community. All the transects fit well into this cluster with a minimum SMo of 
40%. The most dissimilar transect is number 18 which was taken from a site 
that had the appearance of a ruderal field. Silybum marianum (Milk-Thistle) 
was common (Table 3-4) and obscured the Salicornia virginica (Pickleweed) and 
Frankenia grandiflora from casual observation. This site is transitional to 
ruderal fields with which it also has a reasonably high degree of similarity 
(Table 3-7), at least for ruderal fields south of 19th ~treet. The area where 
transect 18 was taken, and similar areas, are mapped 'as remnant coastal salt 
marsh. 

Transect 28, while yielding only a modest similarity value with other salt 
marsh transects, is without doubt also part of the coastal salt marsh commu
nity. This transect was taken along the edge of the tidal channel 
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Table3-,_ Percent cover for coastal salt aarsh and reanant coastal 
aalt aarsh. 

Transect 14 18 25 26 27 28 29 30 31 38 
Species 

Atriplez patula hastata 5 14 <1 4 
Baccharis &lutinosa 1 
Bassia hyssopifolia 2 1 <1 7 
Beta YUl&aris <1 
Broaus diandrus 3 
Carpobrotus aequilaterus <1 
Cirsiua vul&are 1 
Conium aaculatua 2 
Conyza canadensis 2 
Cressa truzillensis 2 
Diatichlia spicata 13 1 
Foeniculua vul&are 1 
Frankenia &randiflora 3 12 26 10 1 22 6 4 12 2 
Jaumea carnosa 1 
Lim9nium californicua 7 14 
Monanthochloe littoralia 6 
Picris echioides 1 
Polypo&on aonapeliensia 1 1 1 1 6 1 
Buaez criapua 9 
Salicornia aubterminalis 2 <1 16 
Salicornia vir&inica 39 24 75 64 74 39 63 63 47 69 
Sida leprosa 32 11 
Silybua aarianua 19 
Solanua dou&lasii 3 
Solida&o occidentalis 2 
Stephanomeria vir&ata 1 
Suaeda californica 5 
Typha latifolia 7 

Total Cover 83 87 107 102 75 98 69 67 83 94 

Bare Ground <1 3 10 5. 9 10 12 3 3 8 
Litter 7 20 0 17 15 7 16 30 18 9 

'' 
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TableJ-5. Percent cover for freshwater marsh (33, 41, 42 & 44) and 
riparian thickets (37 & 46) areas. 

Transect 33 41 42 44 37 46 
Species ( 

-[ 

Amaranthus albua 4 
Abagallia arvensis 1 
Arteaisia biennia 5 5 5 J 
Arundo donaz 14 
Aster ezilia 1 5 
Atriplez patula 11 1 

\ 

Atriplez semibaccata 1 <1 
Baccharis glutinosa 40 20 19 34 11 
Brasaica sp. <1 
Ciraiua vulgare 1 
Chamaeayce 1 
Chenopodiua ambroaioidea 2 
Chenopodium macrospermua 1 5 1 
Coniua maculatua 3 
Conyza canadensi1 18 1 
Cortaderia atacamensia 1 31 
Curcurbita foetidiasiaa 1 
Cynodon dactylon 9 
Cyperua eragroatia 17 <1 
Bleocharia montevidensia 1 
Encelia californica 3 
Frankenia grandiflora 1 11 3 
Melilotua indicua <1 
Kyoporua laetum 2 1 ••• -

Bicotiana glauca 9 
Picria echioides 1 1 3 

\ Pluchea purpurascena 11 5 
Pulicaria hispanica 18 
Ricinus communi• 7 47 
Ro1a californica 1 
Rwaez crispu1 '1 3 
Salicornia virginica 5 ( 

Saliz laevigata 1 12 5 ) 
Lt-1 __ ,- !1...--.! -- ..... --
~-.&.-Q.&. • .LUt:~.L!I;. '.I. 

Sambucus mezicana 2 
Scirpu1 californicus 27 4 
Sida leprosa 18 30 7 6 
Solidago occidentalis 2 1 5 15 1 
Tamariz ramosissima 2 i 

Typha latifolia 40 21 14 1 
l_ " 

Urtica bolosericea ' \ 
3 

Xanthium strumariua 33 31 1 
r 

Total 122 114 118 124 101 109 I 
\ 

Litter 2 6 7 2 6 3 I 

Bare Ground 7 6 6 3 13 3 
I 

t~ 
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Table 3·'· Percent cover for willow riparian. 

Tranaect 23 35 36 39 43 
Specie• 

Artemisia biennia 9 
Arundo donax 3 
Atriplex patula 2 
Baccbaria &lutinoaa 2 9 4 19 
Brauica ap. 1 
Chenopodium ambroaioidea 7 
C. 11acroapermum 16 
Cortaderia atacamenaia 1 14 30 
Cyperua eracroatia 8 
Diatichlia apicata 14 
!leocharia .ontevidenaia 3 
!ncelia californica 1 
Frankenia crandiflora 1 
Iaomeria arborea 1 
Myoporum laetum 2 
Ricotiana clauca 1 
Pyracanth& ap. 1 
Pieri• echioidea 1 
Ricinua communi• 11 9 4 8 
Rubua urainua 6 
Salicornia vir&inenaia 3 
Salix laevicata 11 39 36 20 
Salix laaiolepia 9 3 59 
Sambucua mexicana 2 
Scirpua californicua 3 5 12 
Scirpua robuatua 1 
Solida&o occidentalia 5 15 4 
Typha latifolia 26 13 11 1 
lanthium atrumarium 7 

Total 80 123 103 106 101 

Bare &round 14 2 7 29 2 
Litter 15 6 5 9 25 
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Table3-7. Percent cover for ruderal fields south of 19th St. 

r·-

Transect 15 16 17 19 20 21 22 32 
Species 

F 
Ambrosia chaaissonis 2 2 1 4 
Atriples patula hastata l 1 23 80 60 56 
A. semibaccata 1 3 
Baccharis e.oryi 4 3 ~ B. glutinosa 1 9 4 4 
Bassia hyssopifolia 2 3 9 8 
Beta vulgaris 1 1 
Brassica sp 5 7 6 3 
Bromus mo llia 1 
Centaurea melitensis 2 13 
Chenopodium murale 2 
Coniua maculatua 14 18 2 
Conyza canadensis 8 
Cortaderia atacamensis 1 I 

Distichlis spicata 2 15 25 I ~ 

Foeniculu• vulgare 3 3 7 
Frankenia grandifolia 4 1 12 1 1 
Grass unknovn 3 
Beterotheca grandiflora 1 1 -Bap1opappus venetus 5 
Beliotropiua curassavicua 3 3 
Bemizonia raaosissima 1 
Lotus scoparius 1 
Meliolotus indicus 18 13 
Mesembryanthemum crystalinum 1 
Myoporua laetwa 1 
Bicotiana glauca 1 2 
Pieri• echioides 1 
Polypogon monspelliensis 27 12 5 
B.icinus CODDUnis <1 
l.umes crispus 1 1 1 3 1 
Salicornia virginica 3 
Seirpus californicus 4 
Scirpus robustus 2 
Sida leproea 30 9 66 60 

. 
Silybum marinwa (dead) 17 20 10 1 12 
Solanum douglasii 1 1 10 
Solidago occidentalis 1 7 9 3 7 11 
Sonchus asper 2 1 
S. oleraceous 5 
Typha latifolia 16 
Xanthium strumariua <1 

Total 90 79 62 105 103 167 142 107 
i I 

Litter 18 22 40 31 21 <1 5 24 \ .. ,.• 

Bare Ground 4 7 3 14 7 0 1 1 
I 

L 
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Table3-8. Pe~eent cover for rude.ral field• between 19th St. and 
Baail ton Ave. 

Transect 8 9 10 11 12 13a 
· Specie• 

Atriplex patula baatata 6 12 1 
Baeebaria glutino1a 1 3 
Baeebaria pilularia 4 1 3 3 
Baa1ia hy11opifolia 1 2 3 
Bromua diandrua 1 3 8 21 13 
BroDIUa aollia 2 1 2 
Chenopodium aurale 1 1 
Cir1iwa vulgare 2 4 6 4 5 13 
Coniua .. eulatua 4 5 2 12 
Conyza canadensis 1 
Cortaderia ataeamenai• 1 3 1 4 3 
Beliotropiua eura11avieua 1 4 
Marrubium vulgare 1 
Rieotiana glauea 2 1 
Pieria eehioide1 8 11 8 13 23 13 
Polypogon aon1pelienaia 1 8 1 1 1 
Ricinus ea.muni1 2 
Ru•x erilpua 4 2 1 1 
Salix la1iolepia 1 1 2 
Salola peatifer 1 
Sida lepro1a 25 23 41 38 27 26 
Solanum dougla1ii 1 1 
Solidago oeeidentalia 1 3 1 2 
Sonebua aaper 1 1 2 
S. oleraeeu1 1 1 
Urtiea holoaerieea 1 

Total Cover 56 77 86 103 83 66 

Bare ground 13 7 7 4 14 14 
Litter 34 29 22 13 24 24 
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Table3_,. Percent cover for ruderal fields dominated by pampas grass. 

Transect 5 6+7 13b 
Species 

.r 
Aster ezilia 2 
Baeeharia glutinoaua 9 2 3 
B. piluaria 15 

.) Bro.aa diandrua 2 
B. 1110llia 1 
Ciraiua vulgare 2 5 1 
Cortaderia ataeamensia 29 29 30 
Cynodon daetylon 3 
Cyperua eragrostia 15 2 3 
Creaaa truzillenaia 1 
Cotula eoronopifolia 1 

.B1eoeharia montevidenaia 7 9 
Blyaua sa linus 3 
Juneua ap. 2 3 
Juneua ziphioidea 1 
Lippia ineiaa 1 
Lo liua perenne 2 
Paapa1ua dilatatua 4 
Pieria eehioidea 22 26 20 
llaphanua sativua 4• 2 
lluaez eriapus 1 
Salix laevigata 1 
Salix laaiolepia 1 
Seirpua ealiforuieua 5 4 
Sida leproaa 17 40 20 

: 
'···· 

Total Cover 128 125 97 ! 

\ 
I .. · 

Bare Ground 8 1 4 
Litter 15 3 9 

' \ 

J 

l~ 
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Table3;o. Percent cover data of grassy ruderal fields (1 & 2) and 
ruderal fields dominated by Giant Reed (45) 

Transect 1 2 45 
Species 

Ambrosia psilostachya l 
Arundo donaz 54 
Baccharis emoryi <1 
Brassica sp. 6 
Bromus diandrus 88 77 14? 
Bro-.ss 110llis <1 
Centaurea melitensis <1 
Conyza coulteri <l 
Cressa truzillensis <1 
Croton californica 7 
Distichlis spicata <l 8 
Beliotropium curassavicua 1 <1 2 
Beterotheca grandiflora 4 
Opuntia littoralis <1 
llicinus cOIIIIIUnis 1 
Sa liz hinds iana 6 
Sida 1eprosa 4 

Total 93. 86 95 

Litter 7 37 14 
Bare Ground 1 3 6 
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Table 3·11. Percent cover for coastal sage scrub. 

Transect 24 
Specie• 

Bra1sica ap. 1 
Bncelia californica 79' 
Briogouua fa1ciculatua 
I1omeri1 arborea 13 
Marrubiua vulgare 
Ricotiana glauca 1 
Opuntia littoralia 19 
0. prolifera 6 
Rba1 integrifolia 7 
Salabucu1 mezicana 3 
Sueada californica 

Total 128 

Litter 2 
Bare Ground 0 
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Table3-l~. Percent 1iailarity aatri.x of Serensen coaaunity coefficients 
(Index of Motyka) for transects • 

•• b1 

Tr.,.Ht • 27 38 2& 21 31 ,.. 28 18 5 1a.&+7 8 I 

• 

b1 

b2 

b3 

28 18 88 78 78 • 18 55 sa 88 a a 0 
3D 80 • 78 78 88 • 51 31 0 a a 
~ 82 82 78 80 !Ill 48 3D a 0 0 
88 71 72 S1 154 48 • 1 0 0 
21 71 IS 48 u 31 1 0 0 
28 12 51 S1 87 a a 0 
31 sa S1 48 0 a 0 
14 47 47 18 22 • 
21 II 0 a a 
18 13 14 12 

5 74 5I 
1 .. 71 
1+7 

8 
a 

12 

13• 
10 
11 
18 
20 
21 

•• • Ca•ul S.l t hNh 
b1 • Flud•r•l Fi8ld• d•in•Hd bJ P811P• a,. ... 
b2 • Aud•r•l Fi•lda bet8ean 18th St. and Ha.ilton Ave. 
b3 • Fluder•l Fielda aauth af 18th St. 
b4 • Flud•r•l Field• ~in•ted bJ Milk-Thiatle 

a 
0 
a 
8 
2 
8 
2 .. 
1 

sa 
as 
81 •• 

b5 ...-flude1'8l Fielda d•ineted bJ intraduced gr•• apeciaa 
b8 • Fludel'8l Field• d•inated bJ. Bient Reed 

c. • FI'Uhweter Merah 
d • W1 Uow R1p•r1an 

a 
0 
0 
8 
3 

13 
1 

87 
1 

21 
81 
41 
44 
75 

e1 • R1per1en Thicken •Lang northern bound•rJ af ail fhld 
•a • Rip•rien Thicketa narth af H .. 1ltan Awe. 

f • Ca•t•l Sao• Scrub 
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b2 

12 138 10 11 18 20 

a a a 0 0 0 
0 .. a 0 0 0 0 
0 0 0 a 0 0 
3 1 8 1 a 14 
4 1 4 3 0 0 
1 1 2 0 0 13 
1 1 8 1 3 1 

sa 31 42 35 34 18 
0 a 1 0 12 a 

17 18 21 18 17 20 
48 40 21 28 18 18 
51 41 as 35 21 13 
S1 154 S2 !Ill ~ 10 
S1 11 13 52 42 32 
10 84 58 58 88 87 , 

88 11 13 34 18 

• 55 32 15 
88 42 20 

44 28 ., 

b3 

21 22 

0 0 
0 0 
0 0 
4 8 
0 1 

10 13 
0 5 

3D 34 
a 1 
8 13 

12 17 
15 19 
~ 31 
28 35 
31 38 
24 ~ 
22 28 
sa 43 
28 33 
25 32 
~ 87 
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Table 3-12. (Continued). 

a d ,. 
------

Tr ... eat 31 31 41 42 .W 23 31 31 31 a 37 48 11 11 17 1 2 41 24 34 .U 

• 

21 
3D 
27 
38 
21 
21 
31 
14 
28 
18 

15 

b1 13b 
8+7 
8 
I 

12 
1311 

b2 1a 

11 
11 
2D 

b3 21 

c 

22 
32-
33 
41 
42 

'" 23 
35 

1 1 I I 15 5 
11431515 
1 1 1 1 5 15 

13 I I 14 15 12 
a a 1 2 4 4 

14 a 1 12 4 4 
1 a 11 3 4 8 

18 a 21 31 11 4 
1 a to 3 4 11 

13 1 21 14 111 4 
18 1 n n 111 1 
11 3 20 21 115 a 
111 2 17 21 12 4 
24 2 21 31 13 a 
3D a 20 31 11 1 
18 3 22 32 11 4 
17 4 211 31 13 2 

a 
a 
a 

a 
a 
a 

8 11 
o a 
a 1 
a. a 

a 
a 
a 
2 
a 
a 
a 
a 
a 
a 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

a 
a 
a 
2 

a 
a 
a 
1 

I 
I 
4 
I 

a 
a 
a 
I 

1 
1 
1 
3 

a a 8 1 1 
a a 1 2 1 
a . a 11 11 4 
I 1 11 4 1 
o a 1 3 11 
I 1 32 27 17 

2 
0 
a 
I 21 34 48 1a 
9 21 37 a 
7 11 27 31 
5 3 1 17 
7 I 4 2D 

3 
0 
0 
5 
15 

a 
a 
a 
a 
3 
a 
a 
4 
a 
4 
5 
4 
3 
8 
I 

a 
a 
a 
a 
3 
a 
1 
a 
I 
a 
1 
a 
a 
1 
3 

a 
a 
a 
a 
2 
a 
a 
a 
a 
a 
1 
1 
a 
1 
4 

a 
a 
1 
I 
8 
I 
3 
15 
15 
4 

8 13 
5 a 

4 11 
3 14 

I 
I 
3 
4 
I 
5 

a 
a 
a 
5 
4 
2 
2 

1 
a 
D 
I 
I 
4 
2 

15 11 15 15 
1 15 a a 

115 1 2D 31 10 1 3 4 3 2 13 4 13 18 2 14 I 11 
11 0 17 27 8 3 2 2 3 1 11 3 1 I 2 21 22 11 
11 2 11 aa 8 18 8 8 8 o 11 4 1 23 25 15 a 8 
a 1a 18 32 11 3 14 115 11 a 18 13 4 20 1 4 a 2 
51 2 14 32 15 D 3 4 3 D 7 2 10 4 D 3 D 1 
84 5 18 31 1 2 8 1a 1 a 12 5 a 11 1 3 a a 

20 30 a 14 23 22 31 1 o 11 1 ~ 12 3 4 o a 
84 411 21 28 30 15 21 a 1 1a a 1 2 a a a 

s 21 25 21 15 21 a 1 1a 3 2 2 3 a a 
21 11 31 24 211 o 14 11 4 8 3 3 o a 

11 22 21 31 11 8 11 3 a 1 3 o 5 
37 34 21 12 I 21 5 3 23 a I I 

57 42 41 17 21 0 5 1 0 0 9 
31 31 1 I 11 1 1 I 12 a D 7 
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Figure3•l. Cluster analysis dendrogram of transect cover data. Bars 
along left margin unite transects placed in the same com
munity. Letters designating the community are the same as 
in Table 3-t2.. 
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(Figure 3-1), at a slightly lower elevation than most coastal salt marsh 
transects. The species diversity is higher (Table 3-4), and this could be 
considered the "middle littoral zone" (sensu Vogl 1966). 

Transect 14, taken in the northeast corner of the oilfield (FigUre 3-1), also 
clusters low in relation to the other salt marsh transects. This area had a -r. 

high cover of Sida leprosa, a common plant in many of the ruderal field 
transects. This area is mapped as remnant coastal salt marsh. 

Many of the other coastal salt marsh areas are mapped as remnant coastal salt 
marsh even though they had high similarity values with other coastal salt ') _ 
marsh transects. These areas did not have tidal connections and had small 
pockets of non-salt marsh species within their midst. These non-salt marsh 
species were sparse enough that they were not often sampled. 

The second group (bl to b]) within the dendrogram (Figure 3-3) represents the 
ruderal fields. Th s is a complex assemblage of transects that are united by 
the dominance of introduced, weedy species. Also included in this community, 
even though they have a very low similarity and are clustered in completely 
different branches of the dendrogram, are groups b4 to b6• Although there are 
some differences in soil texture, salinity, and soil moisture, the frequency 
of disturbance and the time since the last disturbance, is believed to account 
for many of the differences among these areas. 

Within the first cluster of ruderal field transects three subdivisions can be 
recognized: 1) ruderal fields dominated by pampas- grass; 2) ruderal fields 
north of 19th Street; and 3) ruderal fields south of 19th Street. A review of 
the similarity values reveals that there is considerable heterogeneity between 
transects, especially south of 19th Street. 

Cluster "c", the freshwater marsh community, is composed of transects 33, 41, 
42, and 44. The first three are similar but represent only small dissected 
pockets of this vegetation. Transect 44, around the perimeter of Victoria 
Pond, is probably more representative of a freshwater marsh even though in 
this cluster analysis it appears to be the transect that is out of place. 

In cluster "d" the transect that has the lowest similarity is transect 23. 
This transect included a little more than just willow riparian. It also 
included a. somewhat freshwater marsh. The cluster would have been tighter 
without transect 23, or if transect 23 were to be divided between the two 
conununities. 

The riparian thickets, transects 37 and 46, are really not very similar, but 
both represent vegetation growing along man-made ditches. The lack of 
similarity between these two habitats may be a reflection of their relative 
age and successional development. 

The last cluster in the dendrogram (Figure 3-3) is coastal sage scrub. Even 
when the community is well-defined, one can still get' fairly low similarity 
values. This community sets a scale for the relative similarity values of the 
more "confusing" clusters. An SMo similarity value of 47 should apparently 
not be considered very low! 
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3.8 DISCUSSION 

3.8.1 COASTAL SALT MAISH 

In the early part of this century the Santa Ana Marsh was open to the Pacific 
Ocean at the present Santa Ana lliver mouth and at the western portion of 
Newport Bay via the old Santa Ana River Channel (Figure 1-4). During the time 
of this connection, the marsh was subject to the full force of the tides, the 
dominating physical factor in salt marsh ecosystems. With the channelization 
of the Santa Ana lliver and the Greenville-Banning Channel around 1920, the 
elimination of the Newport Bay connection, and the installation of tide gates 
in the Greenville-Banning Channel sometime after 1927, a perennial connection 
with the Pacific Ocean was not only lost, but what tidal effect remained was 
greatly diminished. Thus the tidal effect on the marsh was practically 
eliminated although at present the tide gates are not completely effective and 
there is some tidal influence. This undoubtedly had significant effects on 
the vegetation, sedimentation, salinity, nutrient relations and drainage 
patterns of the salt marsh. 

Prior to the practical elimination of the tides, the Santa Ana Karsh vegeta
tion was probably typical of other southern California marshes with perennial 
ocean connections. It probably would have had a low marsh of Spartina foliosa 
and a high marsh dominated by Salicornia virginica; possibly a Batis maritima
Salicornia bigelovii middle marsh ·assemblage above the low marsh and a 
Salicornia subterainalis assemblage in the higher portions of the high marsh 
(Macdonald 1977). It is difficult to know for sure whether the marsh had a 
perennial ocean connection, but given the size of the old Santa Ana River 
Channel, its connection to the western portion of Newport Bay, plus the ocean 
connection at the present river mouth, it seems very likely. 

Today the vegetation of the marsh is entirely high marsh, which for normal 
California coastal salt marshes extends from about MHHW to EHW, has continuous 
tidal submergence times of less than 6 hours, and continuous exposure times of 
two weeks to several months (Macdonald 1977). There is no low marsh, which 
would normally extend from about MLHW to MHHW, have tidal submergence times of 
greater than 6 hours, and exposure times of less ·than 15 days (Macdonald 
1977). The Batis martima-Salicornia bigelovii assemblage that is typical of 
southern California salt marshes that have ocean inlets, is lacking. The 
Santa Ana Marsh also has a good representation of opportunistic species (see 
Table 3-1}-. All· of the above characteristics are typical of southern Cali
fornia coastal salt marshes without a perennial connection with the ocean 
(Macdonald 1977). 

Also typical of the high_marsh zone is a high degree of intra- and inter-site 
variability. Although field data were not collected to measure intra-site 
variability, inter-site variability was fairly high as indicated by the 
similarity indices in Table 3-12, but the variability is probably not as high 
as would be obtained for marshes with ocean connections. 

' \ 

Another. feature of many southern California salt marshes that. do not abut 
steep bluffs is the presence of unveget~ted salt flats (Macdonalc:I 1977). 
There are only very small areas on the Santa Ana site that are barren (Fig
ure 3-2). This is quite different from nearby Bolsa Chica lowlands which has 
rather extensive unvegetated salt flats (Dillingham Corp. 1971). 
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The range in elevation of the Santa Ana River salt marsh is from 86 to approx
imately 150 em above MLLW. This is a narrow range, but the marsh consists of 
only high marsh. It is also slightly lower than other southern California 
salt marshes (Figure 3-4) except for Inner Bolsa Bay (Eilers 1980). Since the 
transition between high and low marsh occurs at ab.out MHBW (which for the 
Santa Ana Marsh is ca. 0.25 m above MBW), the Santa Ana Marsh is within the 
elevational range normally occupied by low marsh, if there were an unrestrict
ed ocean connection. It would appear i:h8U that the high marsh vegetation has 
shifted to. lower elevations in response to diminished tidal flow and lowered 
tidal range created by the tide gates on the Greenville-Banning Channel and 
the sandbar that blocks the mouth of the channel. (Presumably the sandbar is 
reformed every year after sufficient runoff has broken through it.) It is 
also possible that subsidence (due to the withdrawal of oil) may have played a 
role in the relatively low elevation of the high marsh, in a manner similar to 
that described by Eilers (1980) at Bolsa Chica. 

If the tide gates were completely removed from the Greenville-Banning Channel, 
it would lead to longer submergence of the marsh -- especially if there were 
no sandbar across the mouth of the channel. Since present species composition 
is that of a high marsh, there would probably be significant disruption of the 
marsh and perhaps the demise of many of the plants in ita lower portions. 
Eventually, low marsh species could become es~ablished. 

Hypersalinity is also a characteristic of salt marshes without an ocean 
connection and the salinity readings for all the test wells within the salt 
marsh had hypersaline readings, even during the spring. Since freshwater 
input stimulates seed germination for moat halophytes (Zedler 1982), the lack 
of spring rains and these high spring salinity values may not have been 
suitable for the germination of Salicornia bigelovii (Annual Pickleweed) and, 
perhaps, Cordylanthua maritiDlua subap. maritim.us. If hypersalinity is a 
perennial feature and normally attains even higher values, then these species 
and others requiring low salinity, may not occur at Santa Ana. 

The remnant salt marsh areas differ from the rest of the high marsh in that 
they exhibited lower salinities, permitting the establishment of many weedy 
species. These remnant marsh areas also have a deeper water table, which some 
typical salt marsh species may not be able to tolerate. 

3.8.2 FRESHWATER MAllS1I 

Based on historical accounts (Macdonald 1983), the freshwater marsh habitats 
on this study site are probably not as extensive as they once were. Flood 
control measures have greatly diminished the source of freshwater. Now it 
seems t;hat freshwater input is restricted to local runoff from storms and 
seepage from Newport Mesa. The latter is undoubtedly greater today than in 
the past because of lawn and garden watering. As the f·reshwater marsh exists 
today, most of it is characterized by seasonally intermittent, non-saline, 
standing water or at leas.> enough water to saturate the soil. During abnor
mally wet years, there may be perennial ponds or perepnially saturated soil. 
At present only the marsh around Victoria Pond has perennial standing water. 
The oilfield freshwater marsh is heavily dissected by oil field service roads 
and is periodically cut as part of a fire prevention program. These factors 
plus the small acreage account for the low number of species that have been 
collected from the freshwater marsh community. 
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-1.0 

-1.5 

Figure3-+.Vertieal range of Santa Ana Marsh (SAM) compared with that of other 
southern California marshes. TJE • Tijuana River Estuary, SRE • 
Sweetwater River Estuary, MB • Mis:ion Bay, LPL • Los P~asquitos 
Lagoon, UNB • Upper Newport Bay, BB • Inner Bolsa Bay, BB • Outer 
Newport Bay, and ML • Mugu Lagoon (modified from Eilers, 1980). 
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3.8.3 RIPARIAN COMMUNITIES 

Included in the discussion here, are both the riparian thicket community and 
the willow riparian community. Like the freshwater marsh, these communities 
were previously more extensively developed along the lower Santa Ana River. r 
It remains unknown whether there have been changes in their extent since the ~ 
channelization of the Santa Ana River. The aerial photographs that are 
available (Figures 1-5 through 1-9) were all taken after channelization. It 
is probably safe to conclude that runoff from storms and the seepage of 1

)·_ ··. 

Newport Mesa presently provide adequate water to maintain these communities. . 
The natural process of litter build up and decomposition into soil, however, 
will cause the elevation of these communities to increase and eventually 
become too high for riparian vegetation. This process is slow and may take a 
hundred or so years to complete. Only along drainage channels that are kept 
open mechanically will riparian communities persist, and these will probably 
develop into willow riparian communities with time. 

3.8.4 RUDERAL FIELDS 

Formerly these areas were probably part of the freshwater marsh -- or perhaps 
in sandier areas, part of a coastal dune community. Now, however, disturbance 
of much of this area is probably too frequent, or was so in the past, for the 
native vegetation to persist as a natural community. Nov, areas with sandy 
soils have many characteristics of an annual grassland composed primarily of 
introduced European weeks (Heady 1977). Where soils are finer textured, the 
area is dominated by forbs and the native alkali-mallow (Sida leprosa var. 
hederaceae) is common. Where these finer textured soils are wetter, pampas 
grass (Cortaderia atacamensis) is dominant. 

3.8.5 COASTAL SAGE SCRUB 

Coastal sage scrub is one of the least known and fastest disappearing types of 
vegetation in California today (Kirkpatrick & Hutchinson 1977; Mooney 1977). 
It is only slightly better known than the freshwater marsh and riparian 
communities. On this study site the coastal sage scrub is quite depauperate. 
Many species that are typical of this community along the coast in Ventura 
County (Kirkpatrick & Hutchinson 1977) and San Diego County (Mooney 1977) do 
not occur here, or are very infrequent. Some of·these species are: Artemisia 
californi~ (California sage), Rhus laurina (laurel sumac), Salvia mellifera 
(blacksage), Yucca whipplei (Lord's candle). Several factors may have result
ed in the depauperate flora: 1) extensive use of tar for erosion control on 
the bluff slopes, 2) extensive erosion of the bluffs due to undercutting and 
over-steepening, 3) introduction of exotic species, 4) salt spray, and 5) the 
dirt road at the base of the bluffs where there was once an ecotone between 
the bluffs and adjacent marsh. Salt spray and erosion are probably the most 
important factors that account for the low species diversity and for the 
dominance of Encelia californica. Kirkpatrick and Hutchinson (1977) observed 
that !· californica appeared to dominate in areas su~j ect to frequent soil 
movement and salt spray. ' 
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3.9 CONCLUSIONS 

1. The vegetation of the Santa Ana Marsh and adjacent lowlands can be 
divided into six plant communities: coastal salt marsh, freshwater marsh, 
willow riparian, riparian . thickets. ruderal fields, and coastal sage 
scrub. 

2. All the communities, except the ruderal fields, are disturbed remnants of 
communities that existed prior to flood control programs on the Santa Ana 
River, urbanization of the Santa Ana flood plain, and development of the 
oil field. 

3. The coastal salt marsh is "high marsh" and is similar to other southern 
California salt marshes that lack a perennial ocean connection. 

4. The coastal salt marsh ranges in elevation from 86 to 150 em above MLLW. 
For "high marsh" this elevational range is low and is indicative of 
either a downward migration of the vegetation, subsidence (due to oil 
removal, etc. ) , or both. The high marsh is presently occupying an 
elevational range that is more typically occupied by "low marsh." 

5. The study site flora consists of 168 species of which 36% are naturalized 
introductions and 20% are exotic cultivated species. No rare and/or 
endangered species were found on the site during this study. However, 
Aphanisam blitoides, Astragalus pycnostachys var. lanosissimu, Helianthus 
nuttallii subsp. parishii, and Perideridia gairdneri are considered 
likely candidates that could still occur on the site. 

' \ 
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4.0 PLANT BIOMASS & PRODUCTION 

4.1 INTRODUCTION 

Numerous factors effect the amount of plant biomass which can grow on a 
specific plot of land. The production of new organic matter in any plant 
community can be affected by the availability of water, soil nutrients, 
temperature, soil salinity, soil minerals, etc. One very important factor in 
southern California salt marsh production is a pattern of increasing salinity 
with rising elevation until the point of mean high water (MHW), and decreasing 
salinity thereafter (Macdonald, 1977; Zedler, 1982). 

Soil moisture also decreases with increasing elevation, except during and 
immediately after winter rains. The combined factors of available soil 
moisture and salinity level allow dense, succulent salt marsh communities to 
develop adjacent to bays and channels • while plant biomass per unit area 
normally decreases with increasing elevation. At higher elevations or in 
areas far enough inland, soil salinities decrease to freshwater conditions; 
salt marsh species decline and upland plant species become dominant. In these 
areas, annual and perennial upland plants may produce· tall, dense stands of 
vegetation. Plant production, or the amount of plant material able to grow on 
a specific area per year, was examined for selected sites of the study area. 
In order to understand the importance of such factors such as salinity and 
soil moisture in effecting plant production, measurements of water table depth 
and groundwater salinity were also made (see below and Section 5.0). 

4.2 METHODS 

To examine the variations in plant production in the various habitats of the 
Santa Ana Marsh and lowlands study site, aboveground primary production was 
measured using the "maximum minus minimum" standing crop harvest method. This 
method involves quantitative sampling of all aboveground plant material within 
specific harvest plots before and after the major plant growing season. New 
growth - difference in standing crops - can be assumed to be an approx
imation of_ net primary production for each particular community studied. This 
method of quantitative harvesting before and after the growing season is 
particularly of value in obtaining primary production estimates in communities 
dominated by perennial plant species such as salt marshes. ~1omass harves~1ng 
methods were thus used in the salt marsh habitats with samples collected in 
January and May, 1984. 

In areas dominated by annual plants, primary production can be estimated by 
harvesting standing crop during the peak of the growing season, before soil 
moisture is depleted to the point where the plants die off. The oilfield area 
between the fenced coastal s4lt marsh and 19th Street-was dominated by annual 
plants.: The oilfield operators initiated a program·of mowing most of these 
areas of ruderal vegetation during May and June. The purpose of the mowing 
was to reduce fire risk and hence all cut vegetation was collected and trucked 
off site. In these areas, standing crop samples were collected immediately 
prior to mowing. 
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North of 19th Street, estimates of standing crop were made in ruderal field
pampas grass (Cortaderia atacamensis) cOllllllUnities. Five clumps of pampas 
grass were measured for both diameter and height. One clump was then cut in 
half and placed into plastic bags. Dead material was separa~ed from live 
plant material and the total live weight determined. 

The willow stands located north of 19th Street were not directly sampled. 
Instead, color aerial photographs of the site (flown June 27, 1984) were used 
to provide·estimates of willow cover. 

In order to sample ruderal field C011111Unities north of Victoria Street and 
adjacent to Well 18, the standing crop weights of dominant plants were deter
mined using a 0.25-m2 harvest quadrat. The same method was employed to 
estimate standing crop biomass for the giant cane (Arundo donax) community at 
the extreme north end of the study site, near Well 20. 

4.2.1 MARSH PRODUCTION STUDIES 

The aboveground standing crop of salt marsh vegetation was first sampled on 
January 27, 1984. Six replicate circular 0.25 m2 clip quadrats were harvested 
adjacent to each- of the six groundwater observation wells located in the salt 
marsh (Figure 4-1). All standing.live plant material within each quadrat was 
clipped to ground level, plastic bagged, and labelled. Dead plant material 
lying on the ground surface within each quadrant was collected, bagged, and 
labelled, separately. The bagged samples were returned to the laboratory.. . . 
quick frozen, and stored at -25°C until they could be processed. 

Each sample was thawed prior to processing. Live plant material was separated 
by species and ~et weighed. Dead plant litter was also thawed and wet weigh
ed, but not separated by species. 

Soil salinity was measured at each of the six clip quadrat sites following the 
method of Mahall and Park (1976). Soil samples were obtained using a one-inch 
diameter standard soil corer. The first 20 em of the sample (ground surface 
to -20 em depth) was carefully removed and placed into a plastic bag, sealed 
and returned to the laboratory. The samples were dried at 105°C and put into 
rubber-stoppered 125 ml flasks. Volumes of distilled water equal to twice the 
original volumes of the samples were added. The·flasks were shaken for three 
days and then allowed to settle. Samples where then centrifuged at 20,000 RPM 
for 20 minutes. The salinity of the clear supernaeant was determined with an 
American Optical refractometer. 

Soil moisture content was determined at three of the salt marsh sites (and at 
four other study area locations ...... see Section 4. 3. 2), by collecting soil 
samples using the same soil corer noted above. Soil samples were immediately 
sealed in the field in plastic bags. They were weighed, still in the bags. in 
the laboratory. The samples were then dried at 105°C for 48 hours or until 
weight loss no longer occurred, and again weighed. The difference in wet and 
dry weight (corrected for bag weight) was considered to be water content. No 
attempt was made to water saturate these soils and hence the data are present
ed in terms of "percent water content.,"~ percent saturation. 
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-- ..Figura. 4~1 •. Ground¥ateJ:... well_locations (numbered) _adjac_en~·-· to corresponding 
clip quadrat harvest stations. (See Figure 3-2 for key to 
vegetation types.) 
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4.3 RESULTS 

4.3.1 MARSH BIOMASS -JANUARY 1984 

Biomass data (abovearound standina crop) for salt marsh samples clipped in 
January 1984, are presented in Tables 4-1 throuah 4-6. Table 4-7 shows the 

. mean wet weiahts of the six samples. In Fiaure 4-2, the relationship of 
standina crop biomass to aroundwater level and salinity is presented. 

Ground elevations alona the salt marsh study transect decline from a hiah of 
188 em (6.18 ft) above MLLW at the southwest end, to 102 em (3.35 ft) above 
MLLW at the northeast end. Groundwater observation well measurements taken 
January 17, 1984, indicated the water table was closest to the around surface 
(18 ca below surface) adjacent to the remnant tidal channel at the northeast 
end of the transect (Well 6). Fraa there, the around level rose gently to the 
southwest so that the water table was some 119 ca (3.9 ft) below the ground 
surface at Well 1. In Fiaure 4-2, the water table can be seen to be relative
ly constant in elevation with a sliaht rise adjacent to the tidal channel 
(Wells 5 and 6). Groundwater salinities were lowest (5 ppt) at the higher 
elevations and aenerally increased alona the transect to the northeast. 
Salinities dropped sharply adjacent to the channel (Well 5 - 46 ppt, Well 6 -
20 ppt), probably as a result of aroundwater exchanae with the less saline 
channel waters. 

Species distributions clearly reflect the environmental gradients described 
above. Wells 1 and 2 - characterized by hiaher elevations, sandy well
drained soils, and a deeper, leas saline water table - were dominated by 
plants with low salinity tolerances: Bromus diandrua (Ripaut arass), Bromus 
rubens (Foxtail grass), Malva parviflora (Cheeseweed), and Oxalis sp. The 
lower elevation, siltier, less well-drained soils, and higher, more saline 
(42 ppt) water table at Well 3 yielded a more typical high salt marsh assem
blage of Salicornia virsinica (pickleweed) , Frankenia srandiflora (Alkali
heath), and Polnoson interruptus (Rabbit-foot grass). 

Salicornia remained the dominant species at Wells 4, 5, and 6. Frankenia was 
least abundant in the drier, hiahly saline soils at Wells 4 and 5 but increas
ed in biomass in moister, leas saline soils adjacent to the inner tidal 
channel (_Well 6). Polyposon dropped out after Well 4, and Limonium 
californicum (Sea lavender) joined the salt marsh assemblaae at Well 6. 

The standina crop measurements for January 1984, indicate the less salt
tolerant, high marsh-transition veaetation at Well 2 (Bromus spp. assemblage), 
yielded the least biomass (316 1 wet weight/m2 ) and the Salicornia-Frankenia 
assemblage at Well 3 yielded the highest biomass (1938 1 wet wt/m2). 

It should be noted that the pattern of plant growth observed in the salt marsh 
reflected the mild, and relatively dry winter of 1983-84. Annual grasses such 
as Bromus and Pol:yposon, after a burst of growth in' December and January, 
completed flowerina and died off durina March 1984. Frankenia also showed 
signs of significant die-back durina March. Some areas of Salicornia cleared 
during clip quadrant harvest in January 1984, showed as much as 15 to 20 em 
growth following clipping. By the end of March, however, extensive areas of 
previously dark green Salicornia were.turnina gray-green or brown and appeared 
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Table 4•1. Station 1: Composition of plant material (as grams wet 
weight) collected from six replicate 0.25 m& quadrants, 
January 27 t 1984. 

Replicates 

Taxon 1 2 3 4 5 6 mean 

Live Material 
--aromus spp. * 325.1 333.1 263.1 321.9 305.1 289.2 306.4 

Frankenia grandifo1ia 
Limonium californicum 
Malva P!rviflora 
Oxalis sp. 
Polrpogon interruptus 
Salicornia virginica 
Other 

Total Live Material 325.1 333.1 263.1 321.9 305.1 289.2 306.4 

Dead Material 

*Bromus diandrus and B. rubens 

Table +-2.. Station 2: Composition of plant material (as grams wet 
weight) collected from six replicate 0.25 a& quadrants, 
January 27,1984. 

Replicates 

Taxon 1 2 3 4 5 6 mean 

Live Material: 
--aromus spp. * 78.7 39.6 58.8 91.1 38.1 90.1 66.1 

Frankenia grandiflora 52.5 8.8· 
Limonium californicum 
Malva P!rvif1ora 2.4 2.2 3.3 1.3 
Oxalis sp. (0.1 (0.1 
Polrpogon interruntus 
Salicornia virginica 11.0 1.8 
Other 5.2 0.9 

Total Live Material 81.1 108.4 58.8 93.3 38.1 93.4 78.9 

Dead Material: 
--prant litter 107.0 132.0 101.7 n,.1 146.9 161.6 127.6 

* Bromus diandrus and B. rubens 
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Table +·5. Station 5: Composition of plant material (as grams wet 
weight) collected from six replicate 0.25m~ quadrants, 
January 27, 1984. 

Taxon 

Live Material: 
Bromus spp. * 

Frankenia grandiflora 
Limonium californicum 
Malva parviflora 
Oxalis sp. 
Polypogon interruptus 
Salicornia virginica 
Other 

Total Live Material 

Dead Material: 
Plant litter 

Replicates 

1 2 3 4 

39.9 

0.1 
736.3 324.8 196.1 231.8 

5 

84.7 

83.5 

6 mean 

4.3 

190.1 
2.3 

21.5 

0.02 
293.7 

0.38 

736.3 324.9 236.0 231.8 168.2 196.7 315.7 

654.9 41.6 115.4 195.9 141.5 321.3 245.1 

*Bromus diandrus and B. rubens 

Table +·6. Station 6: Composition of plant material (as grams wet 
weight) collected from six replicate 0.25 m~ quadrants, 
January 27,1984. 

Taxon 

Live Material: 
"-Bromus spp.* 

Frankenia grandiflora 
Limonium californicum 
Malva parviflora 
Oxalis sp. 
Polrpogon interruptus 
Salicornia virginica 
Jaumea carnosa 
Other 

Total Live Material 

Dead Material: 
----n-ant litter 

1 

60.2 

2 

183.3 
49.0 

134.8 196.6 

Replicates 

3 

131.5 
68.5 

4 5 

51.4 
4.1 

6 

21.4 
38.5 

170.1 . 99.2 116.6 
305.3 

mean 

74.6 
26.7 

119.6 
50.9 

195.0 428.9 200.0 221.5 408.6 176.5 271.8 

599.2 214.4 353.8 332.0 29.4 254.8 

*Bromus diandrus and B. rubens 
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Table 4-7. Mean composition (grams wet weight/0.25 m&) of plant 
material collected from salt marsh sample sites, 
January 27,1984. 

( 

Station 

Taxon 1 2 3 4 5 6 \! 

\ 

Live Material: ( 

--sromus spp. * 306.4 66.1 L Frankenia grandiflora 8e8 136.2 4.5 14.7 121.6 
Limonium californicum 24.5 
Malva parviflora 1.3 
Oxalis sp. (0.1 
Polrpogon interruptus 18.2 7.0 
Salicornia virginica 1.8 330.0 336.7 206.0 165.7 ( 
Other 0.9 0.8 

Total Live Material: 306.4 78.9 484.4 348.1 221.5 311.8 

Dead Material: 
--nant litter 127.6 196.4 154.1 210.9 406.8 

\ . 
*Broaaus diandrua and B. rubena 
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Figure 4-2. Santa Ana Marsh Transect: mean aboveground live plant biomass, 
groundwater salinity, and water table depths relative to the 
ground surface, January and May, 1984. 
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to be dying back. In more normal, wetter years, salt marsh growth follows 
rapidly after winter rains but extends for a longer period into the spring and 
early summer. 

4.3.2 MARSH BIOMASS - MAY 1984 

The biomass (aboveground standing crop) of salt marsh vegetation harvested 
from the six study sites in May 1984 are presented in Table 4-8. Net annual 
primary production was calculated using the maximum-minus-minimum harvest 
method, with sampling taking place in January 1984, before most of the season
al growth occurred and in late May 1984, after the major period of plant 
growth. Normally, plant growth in southern California salt marsh communities 
continues through the summer months. During the winter of 1983-84, however, 
the rainfall came early, mainly during the fall months. The dry and rela
tively mild winter conditions allowed for a much earlier growth period and by 
late May soil moisture levels were quite low. For these reasons, harvesting 
of vegetation in late May probably allowe~ for the best estimate of annual net 
primary production ~o be made. 

4.3.3 MARSH NET PRODUCTION 

Net annual primary Production (NAPP) estimates for the six study sites in the 
salt marsh are presented in Table 4-9. Plant harvest wet weight data (Tables 
4-1 through 4-8) have been converted to dry weight production values for 
comparison with production estimates for other southern California salt marsh 
habitats. Values ranged from 273.4 g/m2 /yr for the grassy upland habitat 
around Well 1, to 807.7 g/m2 /yr for the dense pickleweed-alkali heath stands 
adjacent to Well 4 (Figure 4-1). · 

Soil Salinities 

Soil salinities were lowest (6-8 ppt) in the sandy soils of Station 1 and 2 
(adjacent to Wells 1 and 2) in the dune and grassland habitat of the coastal 
salt marsh (Table 4-10). Stations 3 through 6 had salinities which ranged 
from 30 to 42 ppt (sea water is 34 ppt). Station 7, located in the remnant 
salt marsh, had a soil salinity of 24 ppt. 

Soil Moisture Content 

Soil moisture, expressed as percent water content, was determined for soil 
samples collected adjacent to Wells 2, 4, 6, 7, 10, 12 and 14 (Table 4-11). 
The mean percent water content for Station 2, which was the high marsh
grassland transition area, was 9.4%. The sandy soils of this location 
apparently hold much less moisture than the siltier soils of the salt marsh 
(Station 4- 19.8%, Station 6 ~ 26.4%). Station 7, in the remnant salt marsh, 
had a similar mean moisture content of 25. 8%. Station 12, located in the 
drier soils of the western part of the oilfield had a mean water content of 
15.7%; Station 14 located near the willow riparian hab~tat held more moisture 
(28.8%); and Station 10 which is between Stations 12 and 14, had an intermedi
ate moisture content of 10.9%. 
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Table 4·1. Santa Ana River Lowlands: Plant Biomass, by Station and 
Species (as grams wet weight) collected from six 
replicate 0.25 m& quadrants, May 22, 1984. Station 
locations shown in Figure +-1. 

Taxon 
Heliotropium curassavicum L. 

var. oculatum 
Dead grass (Bromus diandrus) 

Total Live Material 

Taxon 
Frankenia grandifolia 
Cressa truxillensis BBK. 

var. vallicola 
Salicornia virginica L. 
Dead grass (Bromus diandrus) 

Total Live Material 

Taxon 
Frankenia grandifolia 
Cressa truxillensis BBK. 

var. vallicola 
Sa1icornia virginica L. 
Dead Material 

Total Live Material 

Taxon 
Salicornia virginica L. 
Frankenia grandifolia 
Heliotropium curassavicum L. 

var. oculatum 
PollPoson monospeliensis 
Dead .material 

Total Live Material 

Station 1 

1 2 
298.3 29.0 

209.6 487.5 

507.9 516.5 

Station 2 

1 2 
86.6 

176.7 116.0 

264.2 158.9 

527.5 274.9 

Station 3 

1 2 
133.6 250.8 

6.3 0.4 

308.8 358.7 
51.4 67.7 

500.1 677.6 

c: ...... .,,. .. J. 
Wt.&.'- ... V&& "'T 

1 2 
450.7 220.2 

165.5 
14.2 

1.8 
206.1 51.6 

656.8 453.3 
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3 4 5 6 mean 
91.3 186.5 227.1 30.1 143.7 

408.5 301.5 322.4 211.1 323.4 

499.8 987.8 549.5 241.2 550.5 

3 4 5 6 mean 
16.1 

116.5 81.5 120.0 96.5 117.9 

122.0 258.2 63.4 
264.2 128.1 418.3 557.9 298.6 

502.7 467.8 538.3 654.4 494.3 

3 4 5 6 mean 
293.2 ll0.9 622.2 235.1 

16.6 41.5 38.1 17.2 

411.7 950.6 754.2 464.0 
107 • 7 - 248. 7 93.9 88.6 109.7 

812.6 1326.8 889.6 748.9 825.9 

3 4 5 6 mean 
477 .o 80.0 1011.0 308.7 424.6 
173.3 264.3 197.5 

110.0 20.7 

~ 0.3 
143.4 187.4 ll7.1 117.6 

793.7 326.3 1308.4 425.8 66.7 
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Table 4-9. Santa Ana River Marsh, net annual aboveground primary production 
(NAPP) estimates. (See Figure 4-1 for station locations, and 
text for additional explanation.) 

Standing Crop Biomass 
in January 
(g/0.25Dil) 

Standing Crop Biomass 
in May 

(g.0.25m2-) 

Increase in 
Standing Crop 

(g/0.25m') 

Net Annual 
Primary Production 

g/m'-
(wet weight) 

Net Annual 
Primary Production 

g/m'& 
(dry weight) 

1 2 3 4 5 6 

306.4 78.9 486.5 129.3 245.1 271.8 

550.5 494.3 825.9 660.7 611.6 597.1 

244.1 415.4 339.4 531.4 366.5 325.3 

976.4 1661.6 1357.6 2125.6 1466.0 1301.2 

273.4 631.4 515.9 807.7 557.1 494;5 

1. Dry weight calculated using a conversion factor for 
Bromus spp. grasses of 72% water. Determined by drying 
samples for 3 days at 105°C in a forced draft oven. 

2. Conversion factor of 67% water determined for approximately 
half Frankenia and half. Bromus spp. grasses using the 
above methods. 

3. Conversion factor for Salicornia and Frankenia was 62% water. 
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Table 4-10. Santa Ana River Marsh, soil core salinity samples, May 22, 1984. 
(Soil salinity determined after the method of Mahall and Park, 
1976.) 

Marsh Well Soil Salinity 
No. (ppt) 

1 6 

2 8 

3 30 

4 34 

s 42 

6 33 

7 24 
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Table 4-11. Santa Ana River Marsh and lowlands, soil core mean water content 
(percent), May 22, 1984. (See text for description of methods.) 

Well No. 

2 

4 

6 

7 

10 

12 

14 

Depth (em) 

o-12 
12-24 
24-36 

Q-12 
12-24 
24-36 

o-12 
12-24 
24-36 

Q-12 
12-24 
24-36 

0-12 
12-24 
24-36 

o-12 

0-12 
12-24 
24-36 

Weisht 
Wet 

58.60 
32.48 
44.04 

39.49 
34.12 
48.32 

31.22 
40.65 
45.71 

47.53 
47.05 
57.59 

30.09 
42.00 
41.85 

47.72 

32.40 
45.32 
48.99 

~82 
Dry 

53.60 
29.51 
39.58 

30.80 
28.37 
38.39 

23.32 
29.58 
33.45 

35.67 
34.64 
42.48 

23.68 
33.10 
33.39 

40.2 

22.88 
32.50 
34.93 
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Percent Water 

8.9 
9.1 

10.1 

22.0 
17.0 
20.5 

25.3 
27.2 
26.8 

24.9 
26.3 
26.2 

21.3 
21.2 
20.2 

15.7 

Mean Water 
Content (%) 

9.4 

19.8 

" 

26.4 

25.8 

20.9 

15.7 

28.8 



Discussion 

Generally, coastal salt marshes are considered to be among the most productive 
natural ecosystems. They are normally inundated regularly by eides but also 
acquire nutrients from terrestrial runoff and hence have an abundant supply of 
both nutrients and water. 

The present restricted tidal flow into the Santa Ana River salt marsh prevents 
inundation of most of the pickleweed at high tide. At low tide, little mud 
flat is exposed and no cordgrass (Spartina foliosa) is present. Most of the 
channels have steep banks so that even the succulent salt marsh vegetation 
growing adjacent to the water-filled channels, becomes dry and virtually 
dormant during the dry summer months. 

Primary productivity for a tidally restricted salt marsh such as developed at 
the Santa Ana River will be dependent upon rainfall for moisture and flooding 
which may occur during and immediately after heavy winter rains. During the 
dry spring and summer months the soils become progressively drier, and plant 
growth becomes limited. 

Estimates of net annual primary production (NAPP) for the salt marsh indicate 
rates which are lower than most of the tidal salt marshes in southern Califor
nia. Zedler, et al., (1980) and Winfield (1980) found NAPP rates for the 
Tijuana Estuary of about 1000 g/m2 /yr. Onuf, et al., (1978) found similar 
values for Mugu Lagoon. Kibby et al., (1980) estimated NAPP in an Oregon salt 
marsh dominated by Salicornia virginica to be 1644 g dry wt/m2 /yr. 

In a comparative study of Salicornia productivity in wet soil and dry soil 
habitat at nearby Bolsa Chica lowlands, Feldmeth (unpublished data) found NAPP 
rates to be 1052 g dry wt/m2 /yr for a dense pickleweed plot in wet soils, 
compared with only 267 g dry wt/m2 /yr for a dry, alkaline pickleweed flat 
area. 

It thus appears that the NAPP estimates for the Santa Ana Salt Marsh (Table 
4-9) are intermediate between fully functional tidal salt marshes such as 
Tijuana Estuary and Mugu Lagoon, and dry, alkaline sparsely-vegetated pickle
weed flats as at Bolsa Chica. The NAPP value of 808 g dry wt/m2 /yr for the 
area adjacent to Well 4 appears to approach values for fully tidal salt 
marshes iDrsouthern California. 

The relationship between live aboveground salt marsh vegetation biomass, 
groundwater salinities and water table levels for the May 1984 sampling period 
can be seen in Figure 4-2. Salinity increased between January and May 1984, 
especially at Well 6. The water table dropped an average of 17.5 em for the 
6 wells in the salt marsh between the January and May sampling periods (Fig
ure 4-2). Although the water table remained below the root zone (estimated to 
be about 25 em for Salicornia virginica [Macdonald, unpublished data]) 
throughout the study, soils above it remained moist a, especially during the 
winter months. With the dry spring and summer months, however, soil moisture 
levels decreased. By mid-August 1984, soils throughout the marsh were ex
tremely dry (see Section 5.0 on soil moisture availability as measured with 
the Scholander pressure bomb). 
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4.3.4 ADDITIONAL BIOMASS/NET-PRODUCTION VALUES 

Additional seasonal peak biomass samples harvested during May 1984 in other 
areas of the Santa Ana lowlands study site north (landward) of the salt marsh, 
are presented in Table 4-12. These additional samples provide estimates of 
net annual aboveground annual production values for characteristic examples of 
remnant salt marsh (Wells 7 and 8), ruderal fields (Wells 9, 10, and 13) and 
willow riparian habitats (Well 14). 

The amount of willow cover for the willow riparian areas across the study 
site, as plotted from aerial photographs, was estimated at 10.4 acres, total. 
The comparable study site area covered by dense clumps of giant cane (Arundo 
donax) was plotted and measured at 1.6 acres, total. Cane clumps near Well 20 
yielded an aboveground live standing crop of approximately 37.7 kg wet wt/m2 • 

Clump diameter and height measurements for pampas grass clumps adjacent to 
Well 15 (north of 19th Street), are listed in Table 4-13. Assuming our one 
aboveground live biomass measurement is representative, then our "average 
pampas clump," diameter 3.2 m, would yield approximately 23 kg (wet weight) of 
live plant material. (This, of course, is a standing crop estimate and 
doesn't allow calculation of NAPP values.) Standing crop data for ruderal 
community species adjacent to Well 18 (north of Victoria Street) are also 
included in Table 4-13. 

When elevation is plotted against biomass for areas landward of the coastal 
salt marsh, a relationship of generally decreasing biomass with increased 
elevation can be observed (Figure 4-3). Station 8 appears to be an exception 
to this pattern. Closer examination of the data however, revealed that a 
single clump of Frankenia (wet weight biomass 4456 g/m2 ) pushed the mean value 
for this station well above the other two clip quadrat biomass values for 
Station 8. 

4.4 SUMMARY 

The Santa Ana River and adjacent lowlands study area supports a wide range of 
plant communities which are generally determined by soil moisture and soil 
salinities. In areas where soil salinities are high and ground water remains 
relatively close to the surface, salt marsh vegetation· is present with net 
annual aboveground production rates ranging from 495 to 808 g dry wt/m2 /yr. 
Adjacent areas with higher elevations, sandy soils, and a lower water table, 
had lower soil salinities and were vegetated p~incipally by grasses. The net 
annual primary production rates for these grassland areas (273 g dry wt/m2 /yr) 
was lower than those of the coastal salt marsh. 

For the oilfield and south of 19th Street, standing crop biomass means ranged 
from 1212 to 4392 g wet wt/m2 • The highest biomass values occurred in remnant 
salt marsh areas su"Cii"" as Well 7 (4392 g wet wt/m2 ) and Well 8 (2932 g wet 
wt/m2 ) and in the willow riparian habitat near Well 14 (3336 g wet wt/m2 ). 

Ruderal field areas (Wells 9, 10, and 13) supported, smaller standing crop 
values. Soil moisture appears to be the most important factor effecting 
vegetative productivity in this oilfield area. 
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Table 4-12. Species composition and standing crop data (May 1984) - as 
aboveground NAPP estimates for six stations in the Santa Ana 
River Lowland. (See Figure S-1 for station locations.) 

Station 9 

Elevation in 
em above mllw Taxon , ., '!II mean ... ~ J 

156 Rumex crispus L. 85.6 8.8 
Melilotus indicus 40.1 65.1 359.1 
Aster exilis Ell. 47.8 
Polyposon monospeliensis 19.4 62.8 24.7 
~ leprosa 387.9 363.6 21.3 
Chenopodium murale L. 4.8 ~-1 
Brassica nisra 35.6 
Sonchus asper 134.9 
Dead material 21.7 

Total Live Material 607.3 505.0 575.6 562.6 
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Table 4·1a( Continued). 

Elevation in 
em above mllw 

137 

Elevation in 
em above mllw 

196 

Station 10 

Taxon 

~ leprosa 
Polrpogon monospe1iensis 
Chenopodium murale 
Dead material 

Total Live Material 

Station 13 

Taxon 

Chenopodium murale 
Polypoaon monospeliensis 
Rumex crispus L. 
Bassia hissopifolia 
Salicornia virainica L. 

1 

13.1 
16.1 

322.3 
59.4 

411.6 

1 

Heliotropium curassavicum L.-
var. oculatum 

Dead material 

Total Live.Material 0 

Station 14 

Elevation in 
em above lillw Taxon 1 

125 !!.!!!, leprosa 135.2 
Chenopodium murale 293.0 
Bassia hissopifolia 10.7 
Aster ex ilia ·· · · · 
Dead material 77.6 

Total Live Material 516.5 
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2 3 mean 

5.5 15.1 
15.6 3.2 

506.4 275.4 
307 .o 13.3 

559.4 307 .o 426.0 

2 3 mean 

24.7 
3.9 
4.8 

110.5 88.7 
620.7 

24.1 

16.7 15.6 

184.7 725.0 303.2 

2 3 mean 

39.7 23.9 
624.9 456.4 
13.8 

816.7 
11.1 

689.5 1297.0 834.3 



Table 4-13. Standing crop measurements for Pampas grass (Well 15) and ruderal 
community (Well 18) species. 

Well 15 - Pam:eas srass clum:es 

Clum:e No. ClUDlJ? Diameter Clum:e Heisht 
1 2.5 Dl 2.2 

2 4.9 6.0 

3 2.1 2.4 

4 3.0 2.3 

5 3.4 3.2 

Mean 3.2 3.2 

Aboveground Live Biomass of Clump No. 1: 14.12 kg (wet wt.) 

Well 18 - Ruderal Plant Community 

S:eecies 

Baccharis :eilularis consaguinea 

Nictoniana slauca 

Ricinus communis 
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Wet wt/ks/m2 

14.70 

8.54 

12.30 

I-

i 
I 
I 
1 .. 

-
I i 

r 

l ) 
i'-., 

I 
\__ .. 

l 

l 

L 



& 
u 

1¥ 
11.1 ... 
< 
::!!: 

~ 
..:I 

~ 
..:I 

~ 
~ 

~ 
0 

~ 

21 ~ 
;. 
IW 
..:I 
11.1 

1 

200 

150 

' .. .. 
' .... 

\ 

' \ 
\ ,'~ 

\ _," \ ~ L"IVE BIOMASS 

1025 

1000 

750 ,.... 
N 

e 

"' N 

0 -.., 
100 \ ..... " ' (5/22/84) soo . "'I 

~· 81 
\ ,.,..,..,. \ . .,. . \ 

\ 

so 250 

0 ~-----r------~----~------,-----~------~----~0 
Station No. 7 14 10 9 8 13 

Figure 4-3. Relationship between surface elevation (em above MLLW) and 
aboveground live plant biomass (g wet wt/0.25m2 ) at selected 
Santa Ana River lowland locations. (See Figure 4-1 for Rtation 
locations.) 
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North of 19th Street, in what appears to be a remnant of the original Santa 
Ana River Channel, willow riparian habitat is present where freshwater remains 
close to the soil surface. Adjacent areas with drier soils support ruderal 
field vegetation. North of Victoria Street, the water table was well below 
the soil surface even during the winter months. Occasional stands of 1 · 

perennials such as tree tobacco • coyote bush and giant reed ·are present, along ·1 

with introduced grasses and weedy species common to ruderal areas throughout 
coastal southern California. 
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5.0 ENVIRONMENTAL VARIABLES 

A preliminary reconnaissance of the entire study site conducted {Macdonald, 
Feldmeth, Guthrie, and Prigge) December 2, 1983, indicated that vegetation 
patterns were very complex and possibly reflected both north-south and east
west salinity gradients. Since seasonal patterns of groundwater availability 
(depth) and salinity are likely to play a key role in both the species compo
sition and primary production of site-vegetation, a groundwater monitoring 
program was initiated. 

Monitoring wells were installed in locations selected to address the following 
questions: 

• How does groundwater depth and salinity change -- from the coastal 
salt marsh, northward to Fairview Channel? - And westward from 
Newport Beach Mesa bluffs to the Santa Ana River Flood Control 
Channel? 

• How do aroundwater parameters change along an elevational gradient 
within the Salicornia-dominated salt marsh, and across the wetland/ 
upland bondary? 

• Are groundwater depths and salinities across the study site char
acterized by distinctive seasonal changes? 

This section of the report describes the results of these studies of environ
mental variables as they affect plant distributions and primary production 
{see Section 4.0 also). First, the direct groundwater observations are 
described {5 .1. 2) and their qualitative reflection in vegetation patterns 
noted {5 .1. 3). Next • possible quantitative correlelations between species 
cover data and environmental variables are examined {5.2). Finally, the 
results of Scholander pressure bomb tests - designed to assess soil moisture 
availability to Salicornia plants growing under diff•rent site conditions -
are presented an~ discussed {5.3). 

5.1 GROUNDWATER ELEVATION AND SALINITY 

5. 1. 1 METHODS 

Twenty-two ground water monitoring wells {peizometers) were installed through
out the study site {see Figures S-1 and 5-2) during the course of the program. 
A nine-inch {23 em) diameter soil auger {post hole digger) was utilized to 
bore a hole in the soil at each test site to a depth of approximately 4.5 ft 
(137 em). A length of two-inch {5.1 em) diameter, 5 ft (152 em) long PVC pipe 
was inserted into the hole. The bottom end of the ptpe was capped, and the 
pipe slotted with a narrow-blade hacksaw at 6 inch ( 15 em) intervals. The 
entire pipe was also wrapped in fiberglass screening and the bore hole was 
back filled with sand (Figure 5-3). 
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Figure5~1.Groundwater observation wells installed north of 19th Street. 
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FigureS-3. Diagrammatic cross section showing the general structure ·of 
groundwater observation wells. 
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A specially designed dip stick (Figure 5-4) was used to measure the depth 
samples from the surface and bottom of the standing water. The calibrated dip 
stick was slowly lowered into the well; by gently blowins down the tube, the 
observer immediately sensed increased resistance when the tube reached water 
level and a bubbling sound occurred. The height of the well casing above 
ground level was subtracted from the measured depth of standing water below 
the top of the casing -- thus yielding the depth to standing water below the 
ground surface. Since the ground elevation at each well site is known -
relative to mean lower low water (MLLW), tidal datum-- water table depth can 
be corrected to MLLW and contoured • 

.. 
A "surface" well water sample was obtained by lowering the plastic: sample cup 
at the end of a dip stick just beneath the water surface and withdrawing the 
sample. The "bottom" water sample (collected after the surface sample to 
minimize mixing) was obtained by re-lowering the dip.stick after the sample 
cup has been cleaned and sealed with a rubber stopper. When the dip stick 
reached the bottom of the well, the stopper was gently pulled, the sample cup 
filled up, and the dip stick and water sample were retrieved. Water sample 
salinit.ies (ppt) were immediately measured in the field using an American 
Optical Refractometer, Sea Water Model. 

While the surface water samples were essentially undisturbed and should have 
yi~lded accurate salinity measurements, the bottom samples could .have been 
diluted or mixed as they were withdrawn through the water column. The effects 
of such potential mixing were minimized by p~uring off most of the water and 
taking the salinity measurement from water at the very bottom of the sample 
cup only. The adequacy of this procedure was tested in the field by.measuring 
continuous salinity/well depth profiles using a Yellow Springs Instruments, 
Conductivity-Salinity Meter. Salinity measurements obtained by lowering the 
salinity probe down each of several test wells were identical with those 
obtained from refractometer measurements of dip stick water samples. 

Since many of the observation wells exhibited a marked salinity stratifica
tion, it was important to eliminate both evaporation and surface runoff as 
potential influences of well-water conditions. All of the wells were tightly 
capped between sampling visits, thus evaporation from the wells was elimina
ted. The top of each well casing stood 15 to 20 em above the ground surface 
and the first slots within the casing (Figure S-3) were 20 to 25 em below the 
surface. This effectively precluded surface runoff from directly entering the 
wells. 

Each groundwater observation test well acted as a piezometer and reflected 
conditions within the groundwater table that underly the study site. The 
salinity values measured at each site should have accurately reflected soil 
water conditions within or beneath the root zones of the various plant assemb
lages developed across the study site. 

5.1.2 RESULTS 

5.1.2.1 January through March, 1984 

Ground surface elevations at each observation well (as em above MLLW), depths 
to standing water in each well (as em below ground surface), and surface and 
bottom salinity values (ppt) for January through March, 1984, are presented in 
Table S-1. 
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TableS·I.Ground elevation, depth to etendin& water, and etandin& water ealinitiea (ppt) .easured at different well locatione, January 
throu&h March, 1984. 

1-17-84 1-27-84 2-3-84 2-10-84 

Well Well S o/oo S o/oo 

Mo. Elev. Deeth Sur. ~ot. Deeth Deeth Sur. lot. Deeth 

188 119 s - 123 127 10 10 -
2 155 101 15 20 112 112 22 24 -
3 134 72 42 45 83 82 44 46 -
4 134 75 51 55 68 90 56 58 -
5 130 56 46 47 68 59 45 48 -
6 102 18 20 24 55 35 25 29 -
7 86 35 39. 42 - 51 44 - -
8 161 25 18 18 - 40 20 20 -
9 156 15 0 0 - 48 2 2 -

10 137 32 27 29 - 53 31 32 -
11 123 - - - - 102 20 - -. 
12 121 - - - - 94 11 - -
13 196 - - - - 107 46 48 -
14 125 - - - - 30 IS - -
15 189 - - - ':'" 21 1 - -
16 207 - - - - 35 2 - -
17 223 - - - - - - - 42 

18 143 - - - - - - - 135 

19 - - - - - dry - - dry 

20 .r - - - - dry - - dry 

Well Elev. - Ground eurface l!levation at well lite, as ca above HLLW (30.48ca • 1ft) 

Depth -Depth to etandin& water in well, aa ca below &round aurface elevation. 

8 o/oo 

Sur. 

-
-
-
-
--
-
-
-
-
-

. -
-
-
-
-
6 

7 

-
-

S o/oo - Salinitiea (ppt) at aurface (Sur,) and bottoa (Bot,) of etandina water in vall. 

"-" - Mo aeasureaent tallten. 

J-2-84 3-23-84 

S o/oo 8 o/oo 

Deeth Sur. lot. Deeth Sur. lot. 

138 10 - 139 II 

121 25 25 122 14 15 

93 46 47 93 45 

99 56 57 101 56 58 

91 42 48 90 45 so 
49 24 28 so 28 30 

so 42 44 95 43 45 

62 17 20 95 20 22 

55 2 - 102 2 

61 26 - 107 30 34 

- - - 120 33 37 

114 12 - 118 12 13 

128 45 - 133 45 46 

48 12 - 60 12 15 

35 - - - 2 

38 3 

57 10 - 59 10 

145 6 - 147 7 

dry - - dry 

dry - - dry 



Two general conclusions are apparent from inspection of the data in Table S-1. 
First, while individual wells exhibit temporal fluctuation of ground water 
levels (Wells 5 and 6 adjacent to the salt marsh tidal channel, for example), 
a general trend of declining groundwater level was apparent throughout the 
study site between mid-January and late March, 1984. Second, in the majority 
(83%) of cases where paired "surface" and "bottom" groundwater samples were 
available, salinity values showed an increase with depth. 

Temporal trends of absolute salinity values at individual wells are harder to 
characterize. Salinity in Well 1, for example, increased steadily from 5 ppt 
in mid-January, to 11 ppt in late March. Well 4 salinity increased from 51 
ppt to 57 ppt during January, then remained constant through late March. Well 
5 showed a decline in salinity from 46 ppt in mid-January to 42 ppt in early 
March, then increased again to 45 ppt. 

An approximate aerial plot of groundwater surface salinities for March 23, 
1984, (Figure 5-5, showing salinities above and below 20 ppt), indicates that 
the higher values tend to occur south of 19th Street -- particularly in the 
salt marsh habitats -- and to the west of the study site, away from the 
Newport Beach Mesa Bluffs. This overall pattern might partly reflect shallow, 
salt water intrusion, inland from the Santa Ana River's ocean entrance. 

A similar plot showing the elevation of the groundwater surface relative to 
MLLW (Figure 5-6), indicates an irregular pattern suggestive of uneven or 
impeded subsurface flow. The three wells located between 19th and Victoria 
Streets, for example, indicate a groundwater surface lying a meter or more 
higher than that immediat.ely to the north or south. The two northernmost 
wells (Wells 19 and 20) are in coarse, sandy soil and 'they remained dry since 
their installation in early February 1984. 

5.1.2.2 April through August, 1984 

Two additional ground water monitoring wells were installed at the foot of the 
Newport Beach Mesa Bluffs along the historic course of the Santa Ana River 
Channel (Figure 5-1). The more northerly well (Well 21), yielded freshwater 
(0 ppt) at 66 em below the ground surface. The more southerly well (Well 22), 
yielded more saline water (14 ppt) -- but only 20 em below the ground level. 

Groundwater monitoring data collected during May, June, and July 1984 are 
presented in Table 5-2. Ground surface elevations at each observation well 
(as em 'below ground surface), and surface and bottom salinity values (ppt), 
are all presented in Table 5-2. 

Inspection of data from wells installed south of 19th Street, indicates that 
groundwater levels generally continued to fall and salinities increased 
throughout the spring and summer months. This probably reflects increasing 
evaporation and an almost total lack of precipitation as the spring and summer 
progressed. Groundwater salinities declined at Wells 15 and 17 located 
between 19th and Victoria Streets. This may reflect an'increase in freshwater 
runoff from landscape watering of residential developments bordering adjacent 
bluffs. Well 16, nearby, and all three wells located north of Victoria Street 
(Wells 18, 19, and 20) were dry in July and August, 1984 -- indeed Wells 19 
and 20 were dry throughout the study. Here the groundwater level is apparent
ly substantially deeper than the bottoms of the wells. 
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Figure S-!5. Groundwater surface salinities measured on March 23, 1984. 
Contoured at 20 o/oo. 
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Table 5-1. Ground elevation, depth to standing water, and standing water (ppt) measured at different well 
locations, May through July, 1984. 

_...I 22, 1984 June 19, 1984 
Well Well Saliniti o]oo Saliniti o]oo 
No. Elev. Depth Sur. Bot. Depth Sur. Bot. Depth 

1 188 124 14 - - - -
2 155 120 35 - - - -
3 134 88 42 44 - - -
4 134 92 ss 55 - - -
s 130 74 45 48 - - -
6 102 48 39 42 - - -
7 86 19 42 46 - - -
8 161 90 19 21 . - - -
9 156 113 - -* - - -

10 137 122 32 - - - -
11 123 104 36 - - - -
12 121 118 10 - - - -
13 196 140 - -* - - -
14 125 90 - -· - - -
15 189 - - - 124 0 0 
16 207 ·- - - .dry - -· 17 223 ·- - - 117 6 6 
18 144 ·- - - 140 - -· 19 - ·- - - dry 
20 "' ·- - - dry -
21 152 - - - 66 0 0 
22 156 ·- - - 20 14 14 

Well Elev. - Ground surface elevation at well site, as em above MLLW (30.48cm • 1ft) 
Depth - Depth to standing water in well, as em below ground surface elevation. 

143 
133 

98 
106 
90 
32 
71 

101 
lOS 
dry 

92 
107 
133 
87 

S o/oo - Salinities (ppt) at surface (Sur.) and bottom (Bot.) of standing water in well. 
"-" - No measureme.nt taken. 
"*" - Wet soil at bottom, no sample. 
"+"-Well cap disturbed, salinity value probably increased.by evaporation. 

Juli 3, 1984 
Saliniti o/oo 
Sur. Bot. 

14 
34 
41 43 
ss 56 
50 so 
46 48 
45 48 
22+ 20 
- -· 

42 41 
13 IS 
- -· IS+ 13 



An approximate aerial plot of groundwater surface salinities across the study 
site for June and July 1984, is presented in Figure 5-7. Groundwater sal
inities for mid-August (Figure 5-8) showed similar results.. The pattern of 
higher salinities nearer the ocean entrance and westward toward the Santa Ana 
Flood Control Channel, remains generally similar to that developed for March 
1984 (Figure 5-5). 

5.1.3 GROUNDWATER & VEGETATION PATTERNS 

l-

.( --

1 

Two sources of groundwater are present at the Santa Ana River Marsh and ~ 
lowlands site: saline waters which are present south of 19th Street and in the 
western portion of the property adjacent to the Greenville-Banning Channel, 
and freshwater present along what appears to be a remnant of the old Santa Ana 
River Channel which lies adjacent to the Newport Mesa Bluffs (see Figure 1-4). 
The southern and western portions of the site are thus characterized by saline 
soils which mainly support halophytes at elevations lower than 150 em MLLW. 
Higher sites in both the remnant salt ~rsh and oilfield area are vegetated 
with·weedy species more characteristic of upland plant communities. 

The northern and eastern portions of the study area are characterized by 
riparian plants along with numerous annual species characteristic of areas of 
low soil salinities. 

The transition zone from freshwater to salt water appears to remain in about 
the same location throughout the dry summer season. Groundwater salinities 
contoured at 20 ppt in March (Figure 5-6) indicate a definite pattern which 
remained generally similar through August (Figure S-8), although groundwater 
levels dropped and salinities generally increased. As evaporation and trans
piration by plants occur, the water table falls, but sea water apparently does 
not intrude landward of the 20 ppt contour. 

The six wells located on a transect line across the coastal salt marsh reveal
ed an interesting pattern. Ground elevation gradually rises from +102 em 
above MLLW at Station 6 adjacent to the remnant tidal channel to +188 em at 
Station 1. The later area is an old dune characterized by upland vegetation. 
This transect begins in a typical highmarsh assemblage of Salicornia 
virginica, Salicornia subterminalis, timonium californicum and Frankenia 
grandiflo~. The transect passes through an almost solid stand of Salicornia 
virginica (Wells 3 to 5) and at Well 2 it transitions to upland plant species 
(see Figure 5-1). 

Groundwater s~ltnities ranged from 5 ppt for Station 1 in January, to 58 ppt 
for Station 4 in March 1984. Consistently, salinities were higher in the 
areas vegetated by salt marsh plant species. Groundwater at Station 6 
adjacent to the tidal channel, was only 18 em below the ground level in mid
January (Table 5-1) and gradually dropped to a level that was 56 em below the 
ground surface in mid-August. The salinity at this location showed an in
crease from 20 ppt to 52 ppt over this same time pe!~od. Salinities lower 
than seawater (34 ppt) were present at Well 6 for the period of January 
through March 1984. These values corresponded to lowed salinities in the 
adjacent eidal channel due to winter rains. 

Salinities for Wells 3 through 5 remained high (42-56 ppt) through the entire 
study. The fine-grained marsh soils apparently prevent much lateral movement 
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Figure S-7. Groundwater surface salinities measured June/July 1984. Arrows 
indicate increase (t) or decrease (+) in salinity since March 1984; 
D • well bottom dry. Contoured at 20 o/oo. 
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Figure S-8. Groundwater surface salinities measured August 1984. Arrows ( 
indicate increase (+) or decrease (~) in salinity since June/July 1 

1984; D • well bottom dry. Contoured at 20 o/oo. -· 
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of groundwater, so that salinities are determined more by evaporation rather 
than intrusion of sea water from adjacent tidal channels. 

Another factor which appeared to be important in determining groundwater and 
soil salinities was elevation. Stations 1 and 2 lie more than 150 em above 
MLLW and had salinities less than sea water. The same pattern occurs in the 
wells north of the oilfield and south of 19th Street. Areas of elevation 
higher than 150 em generally have sandy soils. Precipitation apparently 
percolates downward through this more porous soil and groundwater salinities 
remain lower. 

In contrast, areas of elevation below 150 em MLLW are characterized by fine
grained, very compact soils characteristic of mid- and high marsh environ
ments. Rainfall apparently pools on the surface and eventually evaporates, 
with very little percolation occurring. Wells 3, 4, and 5 had surface salin
ities in January of 42-51 ppt. These same wells show only a slight increase 
in salinity by August, 1984. The water table apparently rises during the 
cooler, wetter winter months, probably due to very gradual sea water intrusion 
and because of the lower evaporation and transpiration rates during the winter 
months. 

In conclusion, groundwater salinity distribution at the Santa Ana River Marsh 
and lowlands is reflected in vegetation patterns. Salt marsh plants are 
present in areas where groundwater salinities are equal to, or greater than, 
sea water. In areas of lower salinities, upland plant species occur. There 
was also a gradual decline in groundwater levels throughout the study. In 
January only two of the wells were dry; by ~d~August, eight of 22 wells were 
dry and water levels in all wells containing water had dropped. 

The gradual lowering of groundwater levels in test wells located at ground 
elevations above 150 em MLLW generally resulted in increases in salinity. 
Groundwater in these areas appears to be almost entirely dependent upon rain
fall and freshwater runoff for recharge. The salt marsh portions of the site 
appear to be less influenced by precipitation. 

5.2 PLANT COVER/ENVIRONMENTAL VARIABLES CORRELATIONS 

The results from some of the vegetation quantitative species cover transects 
and groundwater monitoring wells have been integrated into Tables 5-3 to 5-7 
to facilitate interpretation. Only species that contribute more than one 
percent cover to any transect are listed. The species are grouped into 
non-halophytes and halophytes. The non-halophyte group is loosely defined 
since many of the species placed in this group can grow in both saline and 
non-saline conditions. The halophyte group are the more restricted salt marsh 
species. 

Interpretation of the data requires caution since the monitoring well data are 
not necessarily from exactly the same areas sampled for,plant cover; some data 
came·from wells adjacent to these sampling areas. The correlations are also 
diminished by the fact that not all the wells have data for the same dates. 
For example, Well 21 was not installed until June, 1984, so there are no data 
for earlier dates to compare with other wells. This is particularly a problem 
for "minimum depth to groundwater" records. 
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Table 5•'3. Elevation of monitoring wells and plant cover. f ,. 

I 

Elevation 

l (~ lbowe MU.If) • 101 121 121 1211 134 134 137 151 1!11 188 181 'll11 223 
W.ll Nullber 7 I 11 11 14 3 4 10 21 2 1 15 11 17 211 
r ...... t Nullber 31 'it' 17 11 • a • 31 H 1 .i g 111. .... 41 

Non-beloJ!h!t•• .) 
Art .. tate btannta 5 
Arundo donu 54 
Aater utlta 5 r 
Atrtplex ... tbeocete 2 I 
Atrtplax petule 14 2 4 1 
Beoaberta IPP• 3 1 4 411 1 1 34 
.... t. hraaoptfolta 1 1 7 3 
Br .. tca IPP• I I 
a ...... dtendrua 3 3 • 77 I 14 
Centaur .. atlttanata 13 <1 
Ch...apodtUII ••croape..._ 11 1 
CfrefUII vulgare 1 I 1 
Contua uc:Uletull I 2 
Conyza c•edanata 2 
Co~erte ahoeeenata 1 • 1 1 -· Croton caUfomtca 7 
Cyperua en;roatta I 

i. 
'I 

Dtattchlte aptceta 1 15 <1 I I 
Elaooherta ecntewtdanata 3 
Foantcul• wulpre 3 1 
Heplopeppu8 wendUa 15 
Hatarotheaa grendt flon 4 
Ptcrta echtotd .. I 
Pluctaea purpur•cana 5 
Polypogon eDnOIPeltanata a 1 1 1 1 1 a 
Pultcerta htapaatca 11 
Rfctnue co..unfe 4 1 
R~x crtapua 1 I 1 3 
Salix app. • 51 1 12 a 
Sctrpua caltforntcua 12 'Z1 
Stda laproaa 11 4 41 7 
Silyb• .. rian• 10 11 
So La.,• doug Lutt 3 1 
Solidago occtdantalta 

"' 15 2 2 1 
r ... rtx r..aataat .. 2 
Typha Lattfolta 11 7 .., 1 
Xenthtua UI'U88r1• 33 1 J 

Halophyt .. L 
Fr•kante grandtfolta 12 10 1 12 21 21 2 1 
Ltecnt• calffornta. 7 I ~ Saltcornta aubtantnalta 11 2 2 
S.Ltcornta vtrgtntca 47 a4 5 24 715 75 al 
Suaade caltforntca 15 

l .. "Tranaecu that are underlined •r• rroa •tt• that hed • •llf other tl"•eecta uaed data fJ"Oe 
edJ ecant •LL•. 
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TableS-+. Minimum depth to ground water at monitoring wells and plant cover. 

Mint- d.,ua u 
ground •tar (•) 18 2D 2'1 8D • • .. • 72 74 • M 101 118 Dry 
.. ll ....... 7 I 11 14 10 11 17 11 a 4 11 12 2 1 2D 
Tr111aeat llullbar 31 ar a • • !!! " !! !! II 11 17 j .& § 

llan-ha L!!f!hJ'u 
Art .. tata btannta I 
AI"UUIdo clanu 
Mhr utUa I 

' A•rtplaa ... tbaccata 2 
Atrfplaa pa"'L• 14 2 4 1 
lecoharta .,p. 4 1 .. • 1 a 1 
a..ata hf8eopffolta 1 7 a 1 
Br•atca ..-p. I I 
Bra.a dtandrua 8 a a • n 14 
Cenhllrea •f ut .. ta 1a <'t 
Chenopodt• 11Kro.,.,.... 11 1 
Ctraf• wlgare I 1 1 
Cantu ucula"'- 2 2 
Conyza c~r~•••ta 2 <1 
Cor~arta atac ... nafa 8D 1 1 1 
Craun caltforntoa 7 
Cyparua aregro8fa a • 
DfatfahLfa apfoah 1 11 <1 8 
ELaocharta aantewfd-ta a 
Fo.ntculu. wulgara 1 a 
Hap Lop.,pua •••"'• I 
Hatarothaca grandffLora 4 
Ptorfa aahfofdaa a 
PLuohaa purpur .. cana 5 
Palypogon llllftO.,altanata I 1 1 I 1 1 1 
Pulfoarta hfapanfca 11 
Rfctnua ~fa 4 1 
Ra.ea crtapua 1 a 8 1 
Salix .,p. 58 38 1 12 8 
ictrpua caltfornfcua 12 27 
Bfda L.,roaa 41 7 11 4 
St Lyb• urf.an• 11 10 
Solidago accfdan,alta 15 . 2 1 2 7 
So!.enUB dougleeH 1 3 
T.a.rta ra.oafaafu 2 
TJPhe lettfolfe 11 7 1 40 
X8nthtua at~rtu. 1 33 

HalophJ'aa 
Frankanta grandffolta 12 10 2 1 21 21 12 1 
Lt.,.t .. cal1fornfcu. 7 
Saltoornfa aub•ar.fnalfa 18 ''~ I 
Saltcornt~ Yfrgtnfca 47 84 18 75 75 14 5 
Su-.da caltfornfca 15 

"Tr~r~aeau that are undarun• •r• fro. aftaa that h• a •lll other tl"anaacta u•• data fro. 
•Jacant •lla. 
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TableS-5. Maximum depth to ground water at monitoring wells and plant cover. \ 

( 
Mut- diP~ to 
ground ater (08) Sl 81 sa • 88 101 117 111 1211 124 1ai 141 Dry Dry Dry 
W.ll Jilullber I 21 14 7 a 4 17 12 11 15 2 .1 10 11 2D '\ Tr .. ••• Jilullber 28* 33 • 31 215 215 44 17 18 41 1 2 38 10 .. 

'· 

Nan-h•l!!f!hi! .. 
Art .. tefe btennte 5 
Arundo doftu 54 _, 
Aeter utlte 5 
Atriplea ... tbecceta 2 
Atrtplu petule 14 2 4 1 
Beccherfe IIPP• 40 4 34 a 1 1 1 
S..ate hyeaoptfolte 1 1 7 3 
BrMetc:e IIPP• I I 
a ...... dt.adrue a a • 77 B 14 
Cent.ur .. eflftenete 1a <1 
Chenopodtu. .ac:roapa .... 11 1 I 

Ctretu. wulgere 1 1 8 ! 

Cantu. nculea. 2 2 
Conra cenedenete 2 <1 
Cortederte ••~•t• 1 1 311 1 
Crotoa celtforntca 7 
Cyperue eregroatte 8 ·...--
Dtettohlte epfcat8 1 15 <1 8 
Eleocharte eontevfdenafe a 
Foentculu. wulgare a 1 
H.,lopappua venetua 5 
Hetarothece grandtflore 4 
Ptcrfe echfotd .. B 
Pluc:hea purpur•cene 5 
Polypogon eonoepel1enefe 1 8 1 1 1 1 . 8 
Pultcarta htapantca 18 
Rfcfnue coeeunfa 4 1 
Raea crtepua 3 1 I 1 
S.Ua IPP• 31 12 58 1 8 
Sctrpue celtforntc:u8 12 o· 
Stda l~~troaa- 7 11 4 41 
Sflybu. Hrfanu. 10 18 
Sol fdego occidental te 2 15 .., 2 1 
Solana. dougl .. tt 3 1 
r .. ertx reeoeteet .. 2 

1 
Typha latffolfe 40 11 'i 7 
Xanthta etrueertu.. 33 1 

HelOj!h!lM ·I Frankenfa grandffolfe 10 1 12 28 28 1 12 2 
Lteonh• calffomfcu. 7 

L~ 

Saltcornfa eubta~tnalte 18 2 2 
Salfcomte yfrgtntce 84 47 75 75 5 24 88 L' Sua.cta calfforntce 5 

er ...... ota thet •r• underlined nre rroe •tt• that hed a .. u. other traneech ue.t data fro• l edJ ac:.,t •lle. 
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Tables-6. Maximum salinity at surface of monitoring wells and plant cover. 

Maxt- ..... ,.. 
eaunnr (ppt) ? D 2 a 10 13 1 .. 15 82 • C! • • • • .. LL 2D 21 15 18 17 12 ' 1 .. 10 I 11 7 a I .. 
Tr•••t .... !! 9 tD ... 17 .! !! aa l. 18 81 !I !! !! 
lllln-fla l.ophf'•• 
Art .. tata btannta 5 
AI'Undo clonax M 
Atrtplez eeBtbecoete 2 
AtPiplax pa~L• 1 2 .. 14 
AataP axtUa 5 
lecchaPia app. 4D 1 M 3 1 .. 1 
Baaata h,aaoptfolta 3 7 1 1 
IP ... toa IIPP• I I 
a,._. dtandi'Ua 1 .. 8 77 • 3 3 
Cent• .... •tU~ta 1a <1 
Chanopodtu. INCI"OtlpC,_ 1 11 
ct ... h• wlp ... I 1 1 
Coni• ucula"- 2 2 
Conrza clft.Sonctc <1 2 
CoPUdaPia auc.anata aa 1 1 1 
CPOton 011 U fo m t 011 7 
CJPai'Ua aPagPOat t • 8 
Dtattchlta aptca~ 15 8 <1 1 
ELaochaPia .an~tdenata 3 
Foentcul• vuLgaPa a 1 
Hap Lopappua nna~a 5 
HataPOthaca gl"andtfLoPa 4 
PtcPta achtotd .. 8 
Pluchaa pu.-puP•cena 5 
PoLJPOgon ..,.apaltenata 8 1 1 B 1 1 1 
PultcaPia htapantca 18 
Rtctnua ~t• 1 .. 
"'-• cPiapua 1 3 1 I 

Salt!! II!PP• I u 1 12 31 
Sct.-pua oaLtfo.-ntcua 'D 12. 

Stda LapPOaa .. 1 7 .. 11 
StLfbUIIu ........ 10 11 
Solidago occtdantalta 2 1 7 15 2 
SoLen• dougL•ii 1 3 
r ..... tx .-..oat .. t .. 2 
TJPh• LattfoUa «J 1 11 7 
X8nthtu. at.-u..Pt• 33 1 

Halophf' .. 
FPankanta gPandifolta 1 1 I 11 12 21 10 28 

Lt..,.tu. oelifo.-nt- 7 
SaLtco.-nta aubta ... tnalta ' ' 11 2 2 
Baltco.-nta vtpgtntce II 2 .. , 7!5 , .. 7!5 
Suaada caltfo.-ntca 5 

*TPanaecta that CI"C undaPLtnad nPa f~ attaa that had a wlL; other t ... naaota aad data f~ 
adj acant w Ua. 
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Table5•7. Maximum salinity at bottom of monitoring wells and plant cover. 

Maai- bo~tc. 

aaLint~y (pp~) . ? a a I 1a 15 15 21 3t 41 111 41 41 sa r. 
.. LL ...-... 2D 2t 15 11 17 1 12 14 2 1a 11 3 7 I "4 II 

Tran .. c~ ........ 41'- !! 43 1a 44 .! 17 !! ! 31 11 g 31 .@1 g I 

MatHia l!!!h!~•• 
Ar~ .. tata biennia 5· 
Aruado donu M 

I 
'"J 

Aa~ar aatUa 5 
A~riplaa ... tbacca~ I 
A~riplaa pacula 1 2 4 14 
Bacchart a app. 411 1 3t 1 3 4 1 
Baaata hyeeopttolta 3 7 1 1 
ar ... tca app. I I 
Bro.ua dt anclrua 14 8 77 81 3 3 
Can~auraa atlt~anata <1 13 
Chanapodt• aacroapa .... 1 11 ! 
Ctrat• vulgare I 1 1 
ContUii ii8CU La'- 2 2 
Cony a canadenat a <1 2 

r Coructarta ·~-nata 3D 1 1 1 I 
Croton nUtorntoa 7 \ -· 

Cyparua aragrodia I 
Dia~tchlia aptca~ 8 15 <1 1 
Elaocharta aan~ewidanata 3 
FaantcuL• wulgara 3 1 
Hap lapappU8 wenacua 5 
Hataro~haoa granditlara 4 
Locua acapartua 1 
Picria actlioida 8 
Pluch .. purpur•cena 5 
Polypagan aanaapalienata a 1 1 1 a 1 1 
Pulicaria hiapantca 18 
Atctnua co.auni•- 1 .. 
Ra.ea crtapua 1 3 1 a 
Salh app. I 58 1 12 38 
Set rpua cai.t tamtcua 27 12 
Stda Laproaa 41 7 4 11 
Stlyb• urt .... 1a 18 
Solidago occtdan~Lta 2 1 7 15 2 ; 

Sa Lan• doug latt 1 3 I r .. arta reaaataat .. 2 L . 
Typha latttoUa 411 1 11 7 
XaMht• ., ....... t .. 33 1 

HalOI!h!~U 
'\ 

Frankanta granclitalta 1 1 2 12 21 12 1a 28 
Ltaont• caLitorntCI8 7 

r Saltcamta aub~aratnalta 2 11 2 I 
Saltcornta wtrgtntca 5 88 24 75 111 84 75 
Sueada caltrarntca 5 

-rranaac~• tha~ are underlined •r• fi'GII at~u t:hat had a •LLJ at:har t:ranaac~a u .. d dat:a fi'GII 
.ctjacen~ •lla;. 
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It would have been desirable for the monitoring wells and vegetation transects 
to coincide better, but time limitations required installation of wells before 
the sites for transects were determined. Some wells were located where the 
vegetation vas representative and suitable for sampling, but the vegetation 
was subsequently cut for fire prevention before it could be sampled! 

5.2.1 ELEVATION 

Ground elevation above MLLW (Table 5-3) appears to make little difference to 
the non-halophytes as long as they are 120 em above MLLW or higher, and there 
does not appear to be any subset of non-halophytes that are correlated with 
elevation. However, the elevational range of the halophytes is well delimited 
with an abrupt upper limit between 137 and 152 em above MLLW. This upper 
limit for the salt marsh vegetation can be refined to approximately 150 em 
above MLLW, using survey elevations from maps provided by the U.S. Army Corps 
of Engineers. The lover elevational limit for the salt marsh species is 86 em 
above MLLW. 

5. 2; 2 DEPTH TO GROUND WATER 

Correlations with minimum- and maximum-depth to ground water are presented in 
Tables 5-4 and 5-5, respectively. There appears to be no pattern with respect 
to maximum depth, except that the halophytes are in areas where the ground 
water is high year-round (within 120 em of surface). Some remnant marsh areas 
which have a water table deeper than 140 em are indicated by monitoring at 
Well 10. 

Minimum depth to the water table is critical for emergent aquatic species 
(C:yperus eragrostis, Eleocharis aontevidensis, Scirpus californicus, T:ypha 
latifolia, etc.) and where these species occur, the ground water is within 
66 em of the surface -- or less, since the measurement of 66 em was recorded 
from Well 21 which vas not installed until June 1984. 

5.2.3 SALINITY 

Salinity data, whether from the surface or bottom of test wells (Tables 5-6 
and 5-7), re-veal that salt marsh species are. strikingly absent from low 
salinity ·sites.· ·These species occur where the salinity is ·greater than about 
30 ppt (except at Well 12 where the plant association is remnant marsh that 
approaches-a ruderal field). Salinity of Well 10 is approximately that of sea 
water; remaining wells had hypersaline (>40 ppt) groundwater. 

There are two classes of non-halophytes apparent from Tables 5-6 and 5-7: 
those that cannot tolerate saline conditions, especially freshwater marsh and 
riparian species, and those plants that have a broad spectrum of salinity 
tolerance, especially Atriplex patuala hastata, Bassia hyssopifolia, 
Distichlis spicata, Polrposon monspeliensis, and Sida leprosa. 

\ 

.5.3 SALICORNIA/SOIL MOISTURE RELATIONSHIPS 

Scholander pressure bomb tests were used to compare soil moisture availability 
for Salicornia virginica plants in mid-marsh and high marsh/upland transition 
habitats. The habitat areas studied were located between two tidal channels 
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in the coastal salt marsh (Figure 5-9). The mid-marsh station was adjacent to 
the more northerly tidal channel (groundwater Well 6), while the high marsh 
station was in an area transitional to upland vegetation (groundwater Well 2). 
The latter site wa~ characterized by scattered Salicornia virginica and 
Frankenia grandiflona plants, as well as annual grasses. These two sites were 
chosen to represent" areas of maximal and minimal soil moisture availability 
for the salt marsh plant community, respectively. 

5. 3. 1 METHODS 

The procedure for determining stem pressures using the Scholander pressure 
bomb was carried out in the following manner. A small branch was cut from a 
Salicornia plant and fitted through the cover of the pressure chamber. The 
branch and leaves were thus enclosed within the bomb while the cut end of the 
stem protruded from the chamber to allow observation (Figure 5-10). Nitrogen 
gas was forced into the chamber. As the gas pressure increased, stem fluid 
(basically water from the xylem) was forced out of the branch and its presence 
was observed at the cut end of the stem (Figure 5-10). The gas pressure which 
caused liquid to first appear at the end of the stem was recorded. This 
recorded value corresponds to the xylem (transport system) negative pressure 
within the plant required to supply water to ita leaves. As soil moisture 
decreases, the plant has to "work harder" not only to extract water from the 
soil, but also to hold onto water to prevent wilting. Lower soil moisture 
levels require increases in negative xylem pressure for plants to maintain 
sufficient internal water supplies for physiological maintenance. 

Twelve readings • each fr0111 separate Salicornia branches • were made for the 
mid-marsh habitat. Fifteen pressure measurements were made for the high 
marsh/transition area. All branches selected were green and fleshy with a 
brown semi-woody portion at their base. The woody stem was robust enough to 
insert through the rubber stopper which fit into the cover of the pressure 
bomb chamber. No crushed or broken plant stems or branches were used. 

All pressure values are recorded in bars; one bar is 1.01325 atmospheres. 
Hence if 60 bars of gas pressure inside the bomb was required to induce a flow 
of stem fluid, it follows that the forces within the plant xylem required to 
draw water from the soil also would be approximately 60 atmospheres. 

5.3.2 RESULTS 

The Scholander pressure bomb values obtained for Salicornia branches from the 
two study areas are presented in Table 5-8. The mean pressure reading for 
mid-marsh tests was 49.5 atmospheres, with a standard deviation of 15.5. Nine 
of the twelve readings for this location ranged from 53 to 65 atmospheres. 
Three readings, however, were well below the mean, ranging from 20 to 26 atmo
spheres. 

The ground at the mid-marsh location appeared dry and the vegetation was a 
gray-green color, characteristic of most Salicornia virginica stands in late 
sUDDD.er. Ground level elevation at Well 6 was 102 em (3.35 ft) above MLLW; 
groundwater level was 38.3 em (1.26 ft) below the soil surface at the time of 
the tests. 
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Figure S-9. Sampling locations for Salieornia virsinica plants typical of 
mid-marsh (A) and the high marsh/upland transition (B). 
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Figure 5-ro. Vertical cross-section of Scholander ~ressure bomb chamber 
showing Salicornia branch in place for testing. 
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Table s-a.. Scholander Pressure 
September 21, 1984. 

Test 
ReJ!licates 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Mean ± 
Standard Deviation 
Standard Error 

Bomb Test Results for Salicornia virginica, 
Results as negative pressures, in bars. 

Salicornia Branches 
High Marsh 

Mid-Marsh Transition 

58 54 

57 65 

65 56 

52 55 
60 44 

57 62 

62 65 

53 65 

60 65 

24 53 

26 65 

20 65 

55 

45 

so 

49.5 ± 15.5 57.6 ± 7.3 

± 4.5 ± 1.9 

us 
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The pressure bomb values for the high marsh/transition zone tests ranged from 
45 to 65 atmospheres with a mean of 57.6 atmospheres (standard deviation, 
+7.3). At Well 2, depth to groundwater was 145 em (4.76 ft) and the elevation 
was 155 em (5.09ft) above MLLW. Although the mean pressure value for this 
site was higher than for the mid-marsh site, the two means are not signifi-
cantly different (student's test: p >0.05). 'f 
5.3.3 DISCUSSION 

The pressure measurements obtained using a Scholander bomb indicate the force 
required within a plant to draw water from the soil and deliver it to the 
leaves. When a branch is cut and placed into the pressure bomb chamber, water 
in the xylem moves away from the cut end up the stem toward the leaves. The 
force exerted on the stem and its branches by the nitrogen gas inside the 
bomb's chamber is then increased until the water in the xylem is forced back 
to its original position before the stem was cut. At this pressure, when 
fluid first appears at the cut stem, the pressure within the chamber equals 
the negative pressure within the plant growing in the soil, before it was 
disturbed or cut. ·This pressure reading is thus equivalent to the force or 
negative pressure required within the plants' conducting system to supply 
water to the leaves. 

Scholander et al., (1965) found this negative pressure in salt marsh halo
phytes such as Salicornia, Distichlis and Batis to range from -40 to -60 
atmospheres, while desert plants such as Larrea (creosote bush) had xylem 
pressures as high as -60 to -80. Moist soils such as those found in salt 
marsh habitats should not require the high negative pressures found in desert 
plants. In salt marshes however, halophytes such as Salicornia must be able 
to obtain water against an osmotic potential of about -25 atmospheres in sea 
water (Scholander et al., 1965). In mid- and high marsh habitats, ground 
water and soil paste salinity can be as high as 60 ppt, or almost twice the 
concentration of sea water (Zedler, 1982). 

The negative pressure values obtained for Salicornia virginica in mid-marsh 
and high marsh/transition habitats at the Santa Ana River Marsh are thus 
within the range of values previously reported for this species. The soil was 
very dry in both habitats. The dull gray-green color of the lea~es and stems 
indicated that no new plant growth had occurred for some time. Because the 
mean negative pressure for both habitats (Table 5-8) was near the upper end of 
the range determined by Scholander et al., (1965) and soil moisture appeared 
to be minimal, Salicornia plants in both habitats examined are probably 
stressed to some extent at this time of the year. 

For comparison, Salicornia virginica plants growing in wet soil at Bolsa Chica 
had a mean negative pressure of 33 atmospheres, as compared with a mean 
pressure of -58 atmospheres for Salicornia virginica plants in dry soil 
conditions in a high marsh situation (Feldmeth, unpublished). The latter 
pressure values were obtained from Bolsa Chica at the same time of the year 
(21 September, 1981) as the Santa Ana River Marsh tests: 

It would thus appear that in the Santa Ana River salt marsh, relatively dry 
soils, and high soil- and groundwater salinities, result in conditions that 
are near the upper end of the tolerance range for Salicornia virginica in 
terms of the ability of this plant to obtain sufficient water from the soil. 
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The lower elevation of the mid-marsh site adjacent to the remnant tidal 
channel (Well 6, 102 em above MLLW), as compared to the high marsh transition 
area (Well 2, 155 em above MLLW) had no significant effect upon availability 
of soil moisture. Although three pressure readings for this site were low 
(20-26 bars), the mean value was not significantly different from that of the 
high marsh/transition site. 

Soil moisture in the Santa Ana River salt marsh appears to depend to a great 
extent upon winter rains. As groundwater levels decrease through the dry 
summer and fall months, soil moisture is utilized by plants until its avail
ability limits additional plant growth. Salicornia virginica, the dominant 
plant in the salt marsh, remains green and is able to persist until fall and 
winter rains replenish the soil moisture. 

The steep channel banks and existing elevations apparently prevent sea water 
from either flooding or seeping easily into the salt marsh soil. High soil 
salinities persist and hence a remnant salt marsh continues to occur here. 
Once established, halopytes such as Salicornia virsinica, Frankenia 
srandiflo~ and Distichilis spicata apparently do not require water. saturated 
soils, but rather they continue to remain the dominant species in highly 
saline soils of the study area. 
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8.0 TERRESTRIAL FAUNA 

6.1 THE INSECT FAUNA 

Terrestrial arthropods -- insects and spiders -- probably form important links 
in the terrestrial cODDDUnity Adeveloped at the Santa Ana River Marsh and 
lowlands study site. Largely unknown and ignored until quite recently, the 
insects and spiders of coastal lowlands and marshes are now beginning to be 
studied and their ecological role elucidated. Recent relevant publications 
include Lane (1969), Cameron (1972), Nagano et al, in Schreiber (1981), Nagano 
(1982), and Nagano and Hogue (1982). --

6.1.1 METHODS 

In late June and early July 1982, a reconnaissance level survey of insects and 
spiders from four different Santa Ana River study site vegetation types was 
carried out. Sampling. locations were selected adjacent to some of the ground
water monitoring wells shown in Figure 5-1, as follows: Coastal salt marsh -
Well 1, 3, and 6; remnant salt marsh -- Well 4; ruderal fields -- Well 10; and 
willow riparian -- Well 14. Three replicate samp~es were collected at each 
well location. Each sample consisted of 50 consecutive "swe~ps" with an 
insect sweep net, within and abqve the vegetation being samples. The area 
sampled in each set of 50 sweeps was approximately 50m2 • 

The collected specimens were carefully removed from the sweep net in the 
field, bottled in alcohol, and returned to the laboratory. A total wet-weight 
biomass (grams/50m2 sample) determination was made for each sample replicate 
in the laboratory. The specimens from each sample were then divided among 
classes and orders to provide a general overview of the taxonomic composition 
of the insect fauna associated with each vegetation type sampled. 

6.1.2 RESULTS & DISCUSSION 

Data summarizing the general taxonomic composition of the arthropod fauna at 
each sample site, as well as the wet-weight biomass results, are presented in 
Tables 6-1 and 6-2. 

The lowest arthropod biomasses were collected from coastal salt marsh and 
remnant salt marsh habitats. Sweeping adjacent to Wells 3, 6 and 7 yielded 
mean biomass values ranging from 0.13 to 0.25 g/50m2 • Most of the arthropods 
found on the succulent salt marsh vegetation were leaf hoppers and small 
spiders. The more elevated, grassy dune habitat near Well 1 yielded a mean 
biomass of 0.36 g/50m2 , while ruderal field habitat around Well 10 produced 
0. 27 g/50m2 • Both areas were quite dry when sampled and most plants had 
passed their peak growing season and died back. ' 

The highest arthropod biomass was collected in the willow riparian thicket 
near Well 14. There, soil moisture remains closer to the ground surface 
longer and insects, especially grasshoppers, beetles, and leaf hoppers, were 
more abundant. The mean biomass for this area was 0.72 g/50m2

• 
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Table 6-l • Terrestrial Arthropods 
tation (Well Nos. 1, 3, 
June 20, 1984. 

Well Number 
Sample Replicate 

Class 

Arachnida - spiders 

Class 

Insecta - insects 

Orc!er 

Orthoptera - grasshoppers 

Coleoptera - beetles 

Homoptera - leafhoppers 

Hymenoptera - bees 

- ants 

Diptera - flies 

Lepidoptera - moths 

- caterpillar 

Heteroptera - true bugs 

Wet-weight Biomass (g/SOm2 ) 

Mean Biomass (g/50m2 ) 

collected from Coastal Salt Marsh vege-
& 6) at the Santa Ana River study site, 

1 . 3 6 
A B c A B c A B c 

X X X X X X X X X 

X X X X X 

X X X X X X X X X 

X 

X X X X 

X X X X X 

X 

X 

X X X 

.55 .20 .35 .13 • 04 • 30 .18 .28 .29 

.25 .36 .16 
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. Table 6-2.. Terrestrial Arthropods collected from Remnant Salt Marsh (Well 7), 
Ruderal Field (Well 10), and Willow Riparian (Well No. 14) vege-
tation at the Santa Ana River study site, July 7, 1984. 

Well Number 
Sample Replicate 

Class 

Arachnida - spiders 

Class 

Insecta - insecta 

Order 

Orthoptera - grasshoppers 

Coleoptera - beetles 

Homoptera - leafhoppers 

Hymenoptera - bees 

- ants 

Diptera - flies 

Lepidoptera - moths 

- caterpillar 

Heteroptera - true bugs 

Wet-weight Biomass (g/50m2 ) 

Mean Biomass (g/SOm2 ) 

7 10 
A B c A B c 

X X X X X X 

X X X X X 

X X X X 

X 

X X 

X X X X X X 

X 

• OS .12 • 24 .06 .16 .58 

.13 .27 

121 
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X X 

X 

X X X 

X X X 

X 

X X 

X X X 

.37 1.26.54 

.72 



The low arthropod biomass recorded fr011l the salt marsh vegetation probably 
reflects the relatively few species that can tolerate the saline contents of 
the halophytic plants of this particular habitat. In the ruderal field and 
willow riparian habitats, both insects and spiders are more abundant and a 
gr~ater diversity of species was collected. These plants apparently provide a 
more desirable food source and general environment for arthropods. Soil 
moisture, which effected plant productivity, also appears to subsequently 
influence arthropod biomass, with the highest values present in the green, 
more prQduetive willow riparian habitats. 

6.2 TERRESTRIAL VERTEBRATES 

Surveys of terrestrial vertebrates, including amphibians, reptiles, birds, and 
mammals, were conducted in the Santa Ana Marsh and adjacent lowlands from 
December 16, 1983 through August 24, 1984. For the purposes of these surveys, 
the approximately 585-acre study area was subdivided into the eight units 
listed below and mapped in Figure 6-1. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Santa Ana River Channel - 55 acres 
Greenville-Banning Channel - 58 acres 
Coastal Salt Marsh - 78 acres 
Canyon and Mesa bluffs - 26 acres 
The Oilfield -157 acres 
19th Street to Victoria Street - 78 acres 
North of Victoria Street - 81 acres 
Ocean Beach and Mouth of Santa Ana River - 52 acres 

The study area was subdivided into these units as each is either an ecological 
unit or is separated from the other units by barriers (fences, highways, etc.) 
that may inhibit the movement of terrestrial vertebrates. Brief descriptions 
of each of these eight areas and the changes that occurred in them during the 
study period are presented below. 

Santa Ana River Channel 

This channel is concrete sided with a sand bottom. Surveys covered the length 
of the channel from the Pacific Coast Highway to Victoria Street • At high 
tide the channel bott011l is covered with water for about three-fourths of this 
length. Small amounts of fresh water from storm drains flowed into the upper 
reaches of the channel throughout the study period. Some flooding due to 
upstream rainfall occurred before the beginning of the study period and 
scoured.all vegetation from the bottom of the channel. As the year progress
ed, algae and some marine fauna developed in the bottom of the channel and 
terrestrial vegetation developed in the areas near Victoria Street. The 
presence of well-used biking and hiking trails along the margins of the Santa 
Ana River Channel did not seem to bother birds sitting within the channel, but 
dogs were regularly observed chasing birds resting there. 

Greenville-Banning Channel 

Surveys of this area included the dirt bottom and sides of this channel from 
the Pacific Coast Highway to the Fairview Channel. Tidal fluctuation was 
minimal during the study period due to blockage of the channel mouth. Vege-
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Figure 6-1 Boundaries of habitat units used during the vertebrate censuses. 
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tation was absent in the channel between the Pacific Coast Highway and 
Victoria Street, but above Victoria Street the channel was heavily overgrown 
with bulrush (Scirpus !1!.•). Fish were present in the channel and crayfish 
also occured in the freshwater upstream portions. 

Coastal Salt Marsh 

The area delineated here as coastal salt marsh includes remnant marsh lands 
and the open water along the remnant Santa Ana River Channel (Figure 6-1). 
Some dune development and oilfield-related road building and fill result in 
higher weedy areas that are not characteristic of salt marsh. The area 
experiences some tidal fluctuation; low lying areas of the marsh are exten
sively flooded during very high tides. The marsh area is fenced and therefore 
protected from most disturbance. A section of cleared, higher ground in the 
northwest corner of the marsh is used by the City of Newport Beach as a 
compost pile. 

Canyon and Mesa Bluffs 

This unit contains·the only remnants of coastal sage scrub habitat remaining 
in the study area. The mesa bluffs have been heavily disturbed. both by 
excavation for sand for use as fill in the oilfield and by asphalt poured over 
the bluffs in an attempt to reduce soil erosion. The canyon area has experi
enced flooding during rains. as shown by the heavy wash of sand in ita bottom, 
but no such flooding· occurred during the study period. In an attempt to 
control weeds and clear oil pipelines. about half the canyon area was mowed in 
June. 1984. This mowing did not disturb the heaviest cactus patches but did 
destroy much coastal sage vegetation. 

The Oilfield 

Except for some salt marsh habitat. the oilfield study unit includes all of 
the area within the oilfield boundary fence. between 19th Street and the salt 
marsh (Figure 6-1). This area has been heavily disturbed by oilfield oper
ations and is criss-crossed by numerous dirt roads which are elevated above 
the surrounding vegetation. At the beginning of the survey many of the low 
lying areas in this unit were filled with fresh water. the result of early 
winter rains. The ditch paralleling 19th Street was also filled with fresh 
water. Cattail marshes developed in many of these areas. but as the study 
progressed. and no more rain occurred they gradually dried up. By June, 1984 
no more fresh water remained in this study unit and much of the area had been 
mowed. 

19th Street to Victoria Street 

This is the most diverse of the study areas. containing Victoria Pond (fresh
water), dry ruderal fields and willow riparian habitat. The area has been 
treated as a unit in past breeding and wintering bird censuses (Allan, 1982; 
Hayes. 1983a. 1983b) and is bounded by roads, fences or channels that may act 
as barriers to the dispersal of terrestrial vertebrate.. At the beginning of 
the study period Victoria Pond was very full and much of the area within the 
willow stands was marshy. As the season progressed. the area became very dry. 
By the end of August, 1984 the only water remaining was in a storm-drainage 
ditch leading to Victoria Pond and in the pond itself, now reduced to one-
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third of of its fonaer size. Except for Victoria Pond, which is fenced and 
posted as an ecological preserve, the area is open to the public and is 
heavily used for jogging and dog walking.· The willows were also heavily 
impacted during the year by people who chopped down many trees and partied 
there on weekends. 

North of Victoria Street 

Like the preceding unit, the area north of Victoria Street is bounded by 
roads, channels and bluffs that may act as barriers to the dispersal of 
terrestrial vertebrates. Ruderal fields predominate within this unito Some 
riparian vegetation occurs at the bottom of the Newport Beach Mesa bluffs 
along the east side of the unit. The area is used sparingly by joggers and 
people walking dogs. Firebreaks were mowed across the area in July, 1984. 

The Ocean Beach 

This unit consists of the beach area between the Pacific Coast Highway and the 
Pacific Ocean. It includes, from west to east, the mouths of Talbert 
Channel, the Santa Ana River, and the Greenville-Banning Channel, as well as 
the public beach on both sides of these channels. There is a fenced enclosure 
for California least tern nesting in t.his unit which was also included in the 
surveys. This area is heavily disturbed by human use throughout the year. 

, 
6.2.1 AMPHIBIANS & REPTILES 

Prior to this study the only information available on the amphibians and 
reptiles of Santa Ana River Marsh and lowlands was a list of "probable" 
species presented in Environmental Impact Reports, Inc. (1974; Table 6-3). 
Only the side-blotched lizard (Uta stansburiana) was noted as actually being 
sighted. The City of Costa Mesa--General Plan (1978, p. IV-5) inferred that 
the coast horned lizard (Phrynosoma loronatum) while rare, may also occur at 
the site, but no data source was identified. 

More complete herpetofauna information is available from studies of comparable 
habitats at Upper Newport Bay (Thompson, 1977), Bolsa Chica (Dillingham Corp., 
1971), and Ballona Creek (Hayes and Guyer, in Schreiber, 1981). A list of 
species positively identified from these sites is presented in Table 6-3. 
Clearly the herpetofauna is generally similar be"tween all three sites, minor 
differences probably reflecting habitat diversity. The greater frequency of 
moist freshwater habitats at Upper Newport Bay -- verses extensive, seasonally 
dry, open flats at Bolsa Chica, for example. 

6.2.1.1 Field Methods 

Visual daytime censuses of amphibians and reptiles were conducted at monthly 
intervals from December, 1983 through August, 1984. The censuses were con
ducted _along permanent transects within each of the principal vegeta
tion/habitat types represented across the study site., In addition, six pit 
traps were installed across the site (Figure 6-2) and monitored during the 
warm summer months, when reptiles are more active. Each trap, approximately 
12-inches in diameter and depth, was buried flush with the ground surface, and 
had associated drift lines and a protective cover. They were baited with 
peanut butter or meat. 
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Table,-3. Herpetofauna previously reported from the Santa Ana Lowlands and Comparable Sites Nearby. (X -

Positively Confirmed; * - Probably Present.) 

Species 

AMPHIBIANS 

Pacific slender salamander (Batrachoseps pacificus) 
California slender salamander (Batrachospepes attenuatus) 
Western toad (Bufo boreas) 
Pacific treefrog (Hyla regUla) 

TURTLES 

Western pond turtle (Clemmys marmorata) 

LIZARDS 
California legless lizard (Anniella pulchra) 
Southern alligator lizard (Gerrhonotus ~ulticarinatus) 
Western fence lizard (Sceloporus occidentalis) 
Side-blotched lizard (Uta stansburiana) · 

I--

Coast horned lizard '(Phyrnosoma coronatum) 

SNAKES 

Commqn kingsnake (Lampropeltis getulus 
Gopher snake (Pituophis melanoleucus) 
Western rattlesnake (Crotalus viridis) 
Common whipsnake (Masticophis flagellum) 
Striped racer (~asticophis lateralis) 

1 2 Thompson (1977) ;. Environmental Impact Reports. Inc. (1974); 

Upper 
Newpyrt 

Bay 

X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

3 Dillingham Corp. 4 (1971); and Hayes & Guyer. in Sch~eiber (1981). 

.--", \ -·--·-·· 

Santa ~na 
River 

* 
* 
* 

* 
* 
X 

* 

~_!..._ ........, 

Bols~ 
Chic a 

X 

X 

X 
X 
X 
X 
X 

X 
X 

Ballowa 
Creek 

X 

X 
X 

X 
X 
X 
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Figure 1-1. Location of pit traps used to sample reptiles and small animals. 
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Besides the daytime censuses and pit traps, several evening trips were made to 
the site in March, 1984 to check for nocturnal amphibian activity. 

6.2.1.2 Results & Discussion 

The amphibians and reptiles captured and/or positively identified during the 
study are listed in Table 6-4. The two species of amphibians were found in 
the early spring and were confined to the three study areas that contained 
fresh- water ponds -- the oilfield, the riparian willow thickets, and Victoria 
Pond. By April, standing freshwater was unavailable except for the few 
intermittent storm ditches and the amphibians had disappeared. Lizards and 
snakes were more widespread, occurring even in the drier portions of the salt 
marsh habitat. One sighting of a gopher snake swimming in the salt marsh 
tidal channel was recorded. All the species observed are considered to be 
common in the study area. 

While seasonal occurrence and behavioral data are not available for amphibians 
and reptiles at the Santa .Ana River site, they should be similar to those 
described for the Ballona Creek herpetofauna by Hayes and Guyer (in Schreiber 
1981; Figura 6-3). --

Population Density 

On the basis of visual sightings and pit trap captures, the lizard population 
for the Santa Ana River study area seems lower than usual for coastal sage 
habitat, while the snake and amphibian populations are about normal for this 
habitat. Possible causes for the low numbers of lizards observed may be poor 
habitat quality, a high number of predators, or the relatively limited extent 
and isolated nature of the habitat. Since the lizards found are typical 
coastal sage species, the majority of the study area is not their natural 
habitat type; this is considered to be the main cause of low lizard popula
tions in the area. 

Amphibian and Reptilian Diversity 

Comparison of Tables 6-3 and 6-4 confirms that the amphibian and reptile fauna 
of the Santa Ana River Marsh and lowlands is less diverse than that confirmed 
from other generally comparable regional sites. Counting recent, positiv&ly 
confirmed species only, the species richness at each site is as follows: Upper 
Newport Bay, 11 species; Bolsa Chica, 10 species; Ballona Creek, 9 species; 
and the Santa Ana River study site with the least diverse fauna of 7 species. 

The list of "probably present," put forward by Environmental Impact Reports, 
Inc. (1974), can now be confirmed -- with the single exception that no evi
dence of the California slender salamander (Batrachospepes attenuatus) was 
found during this study. In addition, the common kingsnake (Lampropeltis 
getulus) can be added to the list of confirmed species at Santa Ana. 

Several other species of lizards and snakes known to occur at Upper Newport 
Bay and Bolsa Chica (Table 6-3) were not found at the'Santa Ana River site. 
These include the coast horned lizard (Phrynosoma coronatum) and western 
diamondback rattlesnake (Crotalus viridis), for which special searches were 
conducted. These "missing species" are all characteristic of coastal sage 
habitats. The limited extent of coastal sage at the Santa Ana River, the 
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Table '-+.Herpetofauna Confirmed from the Santa Ana River Marsh and Adjacent 
Lowlands. 

Species 

AMPHIBIANS 

Western toad 

(Bufo boreas) 

Pacific tree frog 

(Hyla regilla) 

LIZARDS 

Southern alligator lizard 

(Gerrhonotus 

multicarinatus) 

Western fence lizard 

(Sceloporus 

occidentalis) 

Side-blotched lizard 

(Uta stansburiana) 

SNAKES 

Common kingsnake 

(Lampropeltis getulus) 

Gopher snake 

(Pituophis melanoleucus) 

Coastal 
Salt 
Marsh 

X 

X 

X 

X 

Canyon 
& Mesa 
Bluffs 

X 

X 

X 

X 
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Figure 6-3. Seasonal activity patterns of the Ballona Creek herpetofauna (Hayes and Guyer in Schreiber, 
1981). 
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disturbed nature of the rest of the study site, and .its unsuitabili~·--as 
habitat for these species make it unlikely that they still exist in the area. 
The species that !!!! observed, are those known to be most readily adaptable 
to change and shown most able to persist in suburban or disturbed areas. 

Food Requirements 

All of the amphibians and reptiles confirmed from the Santa Ana River site are 
largely or wholly carnivorous. The smaller species (amphibians, lizards) feed 
on ground invertebrates, including worms, insects, etc. The larger species 
(snakes) ·feed on invertebrates when young and upon small lizards and mammals 
when adult. 

Martin, Zim, and Nelson (1951) include extensive information and references on 
food requirements of amphibians and reptiles. Hayes and Guyer's excellent 
study of the Ballona Creek herptofauna (in Schreiber 1981) provides useful 
prey-predator data that can probably be tramsferred to Santa Ana populations, 
as follows: 

Tadpoles of the western toad scrape algae and detritus from pool bottoms, 
while the adults feed principally on carabid beetles, ants and lycosid 
spiders. Wading birds such as herons and egrets take the tadpoles, as 
occasionally does the southern alligator lizar~. Western toad adults possess 
parotiod glands th9t secrete a neuroeoxin, which protects thea from 
predations. 

Tadpoles of. the Pacific tree frog also take pond algae and detritus. The 
adults eat beetles, flies, leafhoppers and true bugs. Predators, while not 
all confirmed at Ballona, probably include cats, rats, opossum, egrets, herons 
and white-tailed kites. 

The southern alligator lizard, the largest lizard at Santa Ana, depends 
principally on arthropods for food -- carobid beetles, grasshoppers, larvae of 
moths and butterflies, spiders, and ants. Vertebrate prey are not uncommon 
however, with other lizards, juvenile birds and mammals, and birds eggs, all 
being taken. Suspected predators include cats, rats, opossum, possibly gopher 
snakes, burrowing owls, sparrow hawks and shrikes. 

Beetles, orthopterans and ants are common prey of the western fence lizard. 
This is a- very common species and it has a long list of known predators 
including other reptiles (southern alligator lizard, kingsnake, gopher snake), 
mammals (dogs, cats, rats, opossum), and birds (American kestrel, white-tailed 
kite, loggerhead shrike, burrowing owl, egrets and herons). 

The side-blotched lizard shares a list of prey items and suspected predators 
almost identical to that of the somewhat larger western fence lizard. 

The common kingsnake is a mobile predator that takes other reptiles (lizards), 
birds or their eggs, and small mammals. Nest robbing ~y provide a signifi
cant portion of the diet. Kingsnake predation is probably infrequent, but 
potential predators include while-tailed kite, marsh hawk, ·spar_row hawk,.. _ 
opossum, cats, dogs, and man. 
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The gopher snake, larger than the kingsnake, is also an active, mobile pred
ator. It is unusual in its ability to dig through dirt burrow-plugs to pursue 
burrowing mammals. It take principally small mammals, up to the size of a 
cottontail rabbit; with lesser numbers of birds, eggs and repti;les. Species 
present at Santa Ana River that have been reported as gopher snake prey 
include pocket gophers,·meadow voles, mice, western fence and side-blotched 
lizards. Potential predators include the kingsnake, red-tailed hawk, barn 
own, and coyote. 

6.2.2 BIRDS 

6.2.2.1 Previous Studies 

The birds of Santa Ana River Marsh and adjacent lowlands have received con
siderable attention (Environmental Impact Reports, Inc., 1974; Massey 1980). 
Coverage is very uneven however, for while the three endangered species 
recorded from the river mouth-- the California least tern (Sterna albifrons), 
Light-footed clapper rail (Rallus longirostris levipes), and Belding's 
savannah sparrow (Passerculus sandwichensis belding!), - have received a 
great deal of attention (Collins et al., 1979; Massey 1979, Massey and Atwood, 
1982; and numerous included references), the species composition and abundance 
of other local bird populations are much less well known. Similarly, while 
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several studies of site utilization and feeding requirements of the three ( 
endangered species have been conducted, little is known about what other \ . 
terrestrial and water-associated birds·are "doing" on the site, or what their 
prey-predator relationships might be. Obviously, broad generalizations can be 
developed based on studies elsewhere, particularly for any migratory shore-
birds and waterfowl present, but the role of local terrestrial species remains 
particularly poorly known. The importance of the study site to wider-ranging, 
regional raptor populations is also unknown • 

. 
General regional avifaunal references of interest include: for San Diego -
Dawes (1975), Jorgensen (1975), Wright (1978), Sitko (1979), and Boland 
(1981). For Bolsa Chica -- Dillingham Corp. (1971), Sully (1979), and Novak 
(1983); for Ballona Creek -- Dock and Schreiber, in Scheiber (1981); and for 
Mugu Lagoon to the north, Onuf (1983). Other ~eful references include: 
Moffitt (1941), Reeder (1951), Recher (1966), Bollman and Thelin (1970), 
Gerstenberg and· Jurek (1972), Varoujean (1972) ,. Jurek· (1973), and Woodward 
(1980). 

A late summer site reconnaissance performed in 1980 (K.B. Macdonald, unpub
lished data) revealed large numbers of mourning doves feeding on dove weed, 
near riparian associations on the mesa adjacent to the marsh. Additionally, 
several turkey vultures were seen soaring over the mesa; red-tailed hawks, 
white-taile~ kites and American kestrels were likewise noted. All other birds 
seen were in the lowlands, primarily in the area of the salt marsh. Species 
observed included a marsh hawk, osprey, and Cooper's hawk, black-necked 
stilts, great blue herons, killdeers, a loggerhead shrike, and a belted 
kingfisher. ' ' 

Massey (1980) reports seventy-five species of birds observed in the area of 
the Santa Ana River salt marsh in the course of intermittent winter and spring 
censusing conducted over an eight-year period (An annotated species list 
included with her 1980 report is reproduced here as Appendix B). Species 
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reported as commonly occurring residents include the American kestrel, white~ 
tailed kite, belted kingfisher, long-billed marsh wren, loggerhead shrike,· 
mourning dove, meadowlark, house finch, and song sparrow. Species repo~ted as 
regular winter visitors include the cinnamon teal, double-crested cormorant, 
canvasback, bufflehead, greater yellowlegs, long-billed dowitcher, dunlin, 
long-billed curlew, and white-crowned and Lincoln's sparrows. 

Coastal marshes of southern California -- including marsh vegetation, tide
flats and channels -- serve as permanent or temporary habitat for a variety of 
avian groups. A very few highly specialized species have become adapted 
exclusively to this habitat and rely solely upon it for their existence. A 
larger group consists of resident, mostly terrestrial, species which move 
freely between the marsh and upland habitats. Much larger still, in terms of 
numbers of individuals, is a group of migratory water-associated birds which 
winters in southern California and further south, and uses the coastal salt 
marsh habitat as stopover resting and/or feeding grounds during the course of 
migration. 

Though the salt marsh habitat at the Santa Ana River (again including marsh 
vegetation, tideflats and channels) serves all these groups of avian marsh
users, it does so only to a limited extent due to its comparatively small.size 
and relatively disturbed condition. Numbers of individual birds reported by 
Massey (1980) as utilizing the salt marsh habitat at any one time have normal
ly been relatively small. The maximum reported number is approximately 400, 
whereas by contrast a less disturbed area of marsh, tideflats and channels the 
size of the southern lowlands could normally be expected to host several 
thousand birds. 

As noted above, much more extensive research is available describing utiliza
tion of the Santa Ana Study site by endangered species of birds. Use by 
Light-footed clapper rails appears minimal and no nesting has been recorded. 
The absence of cord grass, a preferred feeding and nesting habitat, may partly 
but not completely explain the rail's scarcity. A list of the rails' food 
items (Massey 1980), all characteristic of a healthy functioning coastal salt 
marsh, is presented in Table 6-5. 

Small numbers of Belding's savannah sparrows winter in the pickleweed marsh, 
but apparently find the site unsuitable for nesting and move to other 
locations (perhaps Bolsa Chica or Upper Newport Bay) from April through the 
end of the breeding season. No detailed study of food eaten by the Belding's 
sparrows has been conducted, however field observations suggest that small 
insects form the preferred diet and are supplemented with the succulent tips 
of Salicornia and Suaeda plants (Massey, 1979). 

The California least .tern is by far the most abundant endangered species to 
use the study site, which clearly forms a vital portion of its foraging area 
(Collins et al, 1979). A large and relatively successful nesting colony of 
least terns is located on a fenced off section of the ocean beach at Hunting
ton Beach State Park, immediately northwest of the Santa Ana River mouth. The 
terns, of course, are aerial fishers (See Table 6-6, for list of fish species 
taken (Massey 1980)) and they apparently forage over all aquatic liabitats 
represented across the study site. This includes the Santa Ana River and all 
associated flood control channels, Victoria Pond, and the remnant salt marsh 
tidal channels. Some of the smaller, more protected, water bodies may be 
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Table 6-5. Foods of the Light-Footed clapper rail (Massey, 1980). 

Shoe• au 
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Table 6-6. Foods of the California least tern (Massey, 1980). 
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particularly t.portant during the breeding season, for they seem more likely 
to harbor the small size-class fishes necessary for the terns to feed their 
young. The Santa Ana River site remains one of the few natural, historical 
sites where the California least tern continues to breed successfully. 

The local birding community has shown particular interest in willow riparian 
habitats adjacent to the northern boundary of the oilfield and near Victoria 
Pond. It is well known that vagrant eastern species of birds often winter in 
dense stands of riparian vegetation along the California coast and such areas 
ar.e therefore often visited by birders. An outgrowth of this interest has 
been the compilation of an annotated 7-year species list for birds of the 
"Talbert Park Extension," the area between 19th Street and Victoria Street 
(Hays, 1984 - unpublished). Breeding and wintering bird censuses for this 
same area have been published also (Allan, 1982; Hays, 1983a, 1983b). For 
convenience, these several brief publications and Hays' previously unpublished 
species list are reproduced here as Appendix C. 

Finally, for easy reference, species lists for the birds recorded at nearby 
Upper Newport Bay (Frey et al., 1970), and the Bolsa Cbica lowlands 
(DillinghaJ;Il Corp., 1971) are included here as Appendices D and E, respect
ively. 

6.2.2.2 Field Methods & Limitations 

Study site field censuses were carried out at approximately biweekly intervals 
from December 16; 1983 through August 24, 1984. Each census was conducted by 
Dr. Daniel Guthrie in the early morning hours on days when the weather was 
optimal for bird sightings. During each census, each of the eight different 
habitat types/study areas shown in F!gure 6-1, was visited, The Santa Ana 
River Channel, coastal salt marsh, oilfield and ocean beach, were each survey
ed on bicycle and on foot. The remaining areas - the Greenville-Banning 
Channel, canyons and mesa bluffs, 19th Street to Victoria Street, and the area 
north of Victoria Street -- were all surveyed entirely on foot. 

Census Sampling Variation 

A number of variables can significantly effect visual censusing of birds. 
These include tide level, weather conditions, time of day, time of year, 
survey ro~e, length of survey, observer experience, and irregular movements 
of birds. 1be observations presented here were conducted so that length of 
survey, observer experience, weather conditions and time of day were held 
constant. Other variables, however, did effect census results and some of 
these deserve some comment. 

Tide Level -- Mudflats in the remnant tidal channels of the coastal salt marsh 
area were exposed at low tide but completely covered at high tide. The effect 
of this tidal fluctuation was noticeable in shorebird counts for this habitat. 
In other areas, tidal fluctU-'ltion had no effect. Although there was tidal 
action in the Santa Ana River Channel, there were alw~ys areas available to 
shorebirds and the only effect of rising• and falling tides was to cause 
shorebirds to move up and down within the channel, rather than in and out of 
it. Tidal fluctuation was minimal in the Greenville-Balling Channel and, 
since mudflats were never exposed, did not seriously affect bird counts. 
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Census Survey Route - In order to insure that every portion of each study 
area was visited, survey routes were varied somewhat during the study period. 
This resulted in only minor variations in observations, but occasionally a new 
route produced species that had previously been overlooked. An example of 
this is the observation of burrowing owls in the salt marsh area •. These owls 
are resident in the area but were only discovered in late sUJIIIIler of 1984,. 
after a change in survey route. 

Irregular Movements of Birds -- Although some species of birds are resident in 
the study area, many use the area for only a portion of their daily activities 
and move in and out of it on an irregular basis. Observed numbers for these 
species can vary dramatically from day to day. The Bonaparte's gulls winter
ing in the study area present such a case. This species forages widely at sea 
and also feeds on the sewer ponds at the nearby Orange County water treatment 
facility. On some occasions large numbers of Bonaparte's gulls were found 
resting in the study area but on other visits they were entirely absent. 

In order to determine the magnitude of these differences between the biweekly 
census counts, site· consuses were conducted on three successive days (February 
24, 25, and 26, 1984) under as closely similar conditions as possible. The 
complete results obtained from these three censuses are included in Tables 6-9 
through 6-24. A summary of total individuals, species, and percent variation 
(measured as the minimum value as a percentage of the maxtmua value) for the 
three successive censuses is presented in Table 6-7, by habitat. 

Inspection of the complete results of these three censuses confirms that 
important differences can occur on a day to day basis. The Santa Ana.River 
Channel, for example, yielded 600 Bonaparte's gulls and nine additional 
species of gulls and terns of February 25th. The following day, however, only 
40 Bonaparte's gulls and two additional species were present. Despite these 
individual species differences, the overall species composition and relative 
abundance of bird populations within each habitat type remained generally 
similar during the three consecutive censuses. 

Census Error 

The accuracy of visual censusing of birds varies according to species, as some 
types of birds are more difficult to observe tha~ others. Also, some species 
move about more frequently than others and may be counted more than once. 

In general, it is felt that the censuses for water birds, raptors (both hawks 
and owls), and the larger and more obvious land birds, such as crows, ravens, 
shrikes, kingfishers and kingbirds, are very accurate. These species occur in 
open habitat and are not hidden by vegetation. The census routes used in this 
survey were such that it is felt that 100% of the individuals of these species 
occurring in the study site were counted. Also, movement of these birds 
between census areas was taken into account to insure that each individual was 
counted only once. 

' ' 
For other land birds, census couats are less accurate. In terms of coverage, 
the routes through the larger terrestrial study areas, the oilfield, and the 
areas between 19th and Victoria St-reets and north of Victoria Street, were 
such that only about 40% of the smaller land species in these habitats were 
counted on individual surveys. Coverage for the two smaller terrestrial. 
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Table,-7. Total individuals, species, and percent variation11- by habitat, 
recorded during bird censuses conducted on three successive days. 

Februa!I 1984 Percent 
Habitat 24 25 26 Variation* 

Santa Ana River 

Species 17 22 21 77% 

Individuals 669 933 345 37% 

Greenville-Bannins 

Species 8 7 9 78% 

Individuals 67 67 95 71% 

Coastal Marsh 

Species 35 36 33 92% 

Individuals 198 251 291 68% 

. 
Bluffs & Can Ions 

Species 20 18 13 65% 

Individuals 145 133 68 47% 

Oilfield 

Species 34 36 40 85% 

Individuals 348 315 314 90% 

19th To Victoria St. 

Species 48 42 38 79% 

Individuals 865 843 694 80% 

*Minimum value as a percentage of maximum value. 
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habitats, the canyon and the marsh, was more complete and it is thought that 
between 80 and 100% of the individual land birds in these areas were counted 
on each census. 

For most land species, counts were most accurate when the presence of male 
birds was indicated by their singing to court and/or defend territory. At 
other times, when birds were not singing. many of the more secretive birds 
were missed. For example, common yellowthroat numbers reached a high of 26 
individuals during the breeding season when males were singing. but dropped to 
only 4 individuals in winter. This species is non-migratory and usually moves 
only relatively short distances; it is unlikely therefore, that the population 
really changed much during the study period. Similar fluctuations in observed 
numbers also occurred for song sparrow and American goldfinch. 

6.2.2.3 Census Results 

The main body of data collected during our studies of birds of the Santa Ana 
River Marsh and adjacent lowlands are the results of the 18 field censuses. 

A summary of observations for the entire study site is presented in Table 6-8. 
Table 6-8 lists all bird species observed during the entire study period; 
gives the highest number of individuals of each species observed during· each 
season (winter, spring, and summer. as defined below); and indicates the 
status of each species (i.e., winter visitor, summer visitor, migrant, 
resident, irregular visitor,· breeding). 

For both ease of discussion, and to permit assessment of the relative roles of 
different habitat-areas within the overall study ·site, the census results are 
presented below, broken down by both habitat-area and season. The census 
results for each of the eight habitat-areas are grouped into winter (December 
16, 1983 to March 18, _1984, censuses), Spring (March 23 to June 21, 1984 
censuses), and summer (July 10 to August 24, 1984 censuses) periods (Tables 
6-9 through 6-32). 'As a result of contract timing, no observations were made 
during the fall. 

Breeding bird censuses were conducted during spring and summer, 1984, in the 
coastal salt marsh, the canyon and mesa bluffs area, and in the area between 
19th Street and Victoria Street. Evidence of breeding in other areas of the 
study sit.a was also noted. The results of these breeding censuses are 
presented in Ta~le 6-33. 

6.2.2.4 Discussion 
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In the discussion that follows, the seasonal census data for each of the eight r· 

habitat-areas surveyed are presented separately, and avian use of each area is .. 
sUmmarized. Subsequent discussion topics include avian diversity, population 
densities, breeding birds, feeding relationships, and finally, rare and ·I 
endangered species. [ 

Santa Ana River Channel 

Seasonal census data for this study area are presented in Tables 6-9, 10, and 
11. Birds observed in the Santa Ana River Channel were, with a few except
ions, fish eating birds, shorebirds or gulls. The fish eating birds, 
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Table H. Birds observed on the Santa Ana Marsh and Adjacea~ Lowlands 
(Maximum number of individuals observed during each season) 

Status: W - winter visitor; S - Summer visitor; M - Miarant; 
R - Resident; i - Irreaular visitor; B - breedin& 

Season Status 

Species Winter Spring Su11111.er 

Red-throated Loon 2 l w 
C01111on Loon l w 
Pied-billed Grebe 26 8 6(3) W,R 
Eared Grebe 5 6 l w 
Western Grebe 13 3 w 
Brown Pelican 15 w 
Double-cr. Cormorant 28 18 w 
.American Bittern 2 l w 
Least Bittern 2(2) R,B 
Great Blue Beron 18 9 9 R,W 
Great Earet 43 4 28 w 
Snowy Earet 20 6 6 w 
Little Blue Beron l I 
Green-backed Beron 3 7 4 R 
Black-cr. Ni&ht Beron 32 12 16 R 
White-faced Ibis 1 1 I 
Canada Goose 4 w 
Green-win&ed Teal 6 w 
Mallard 54 24(12) 24 R,W 
Northern Pintail 16 3 w 
CinnaJIOn Teal . 42 18 w 
Northern Shoveller 10 6 w 
Gadwall 21 w 
American Wiaeon 18 - 1 w 
Canvasback 10 w 
Redhead 2 w 
Les11er Scaup 6 4 w 
American Goldeneye 2 w 
Bufflehead 3 w 
Red-breasted Meraanser 124 15 w 
Ruddy Duck 42 10 1 W,R 
Turkey Vulture 5 5 1 R 
Osprey 1 M 
Black-shouldered Kite 4 6 7(7) R 
Northern Barrier 1 l M 
Sharp-shinned Hawk l M 
Cooper's Hawk 3 2 ' l w 
~ed-shouldered Hawk 1 2 2~ R 
Red-tailed Hawk 6 2 2 W,R 
American Kestrel 11 6(3) 7 R 
Sora Rail 14 7 R,? 
Common Moorhen 1 .1 w 
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Table'-t(cont.). Birds Observed on the Santa Ana Marsh and Adjacent Lowlands 
(Maximua number of individuals observed during each season) 

I--

Status: W - winter visitor; S - Summer visitor; M - Migran~; 
R - Resident; i - Irregular visitor; B - breeding 

Season Status .I 
Species Winter Spring Summer 

American Coot 56 15 16(3) W,R •' : 
Black-bellied Plover 7 7 15 W,M 
Saowy Plover 2 M 
Semipalmated Plover 11 32 M 
Killdeer 52 19 17 w,a 
Black-necked Stilt 93 71 52(5) a 
Aaerican Avocet 6 16 5 M 
Greater Yellowlegs 5 4 7 M 
Willet 58 60 48 M 
Spotted Sandpiper 2 3 2 W,M 
Whimbrel 1 2 3 M 
Long-billed Curlew 1 M 
Marbled Godwit 53 12 49 M,W 
Iuddy Turnstone 2 7 M 
Black Turnstone 6 M ---Surfbird 5 M 
Sanderling 74 70 52 M,W 
Western Sandpiper 40 100 57 M 
Least Sandpiper 83 58 30 M,W 
Short-billed Dowitcher so 46 45 M 
Long-billed Dowitcher 4 M 
C01111on Snipe 13 6 1 M 
Bonaparte's Gull 2801 950 w 
Beerman's Gull 2 1 55 I 
Mew Gull 18 w 
Ring-billed Gull 167 32 46 I 
California Gull 45 40 90 W,M • I 

Herring Gull 2 1 w I 
I 

Wes~ern Gull 70 60 281 I 
Glaucous-winged Gull 1 w 

I Caspian Tern 2 8 1 R 
Forster's Tern 7 3 19 W,M L . 

California L ... t Tern 45 - 19 S,B . 
Rock Dove 36 I,B 
Spotted Dove 2 15 14 R 
Mourning Dove 54 69 136 R,B 
CollllllOn Barn Owl 2 3 R,B ·I 
Burrowing OWl 2(2) R I -Vauz' s Swift 14 ' M 
Black-chinned Hummingbird 2 9 1 M,R? 
Anna's Hummingbird 16 18 34 I,B [ ' Costa's Hummingbird 2 S,B" 
Allen's Hummingbird 3 7 7 R,B 

[ 
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Table~l(cont.). Birds Observed on the Santa Ana Marsh and Adjacent Lowlands 
(~um number of individuals observed during each season) 

Status: W - winter visitor; S - Summer visitor; M - Migrant; 
a - Resident; I - Irregular visitor; B - breeding 

Season Status 

Species Winter Spring SWIIIler 

Rufous Hummingbird s M 
Belted Kingfisher 5 2 3(1) W,R,B 
Northern Flicker 7 2 w 
Western Wood Pewee 1 M 
Baa.ond's Flycatcher 1 M 
Western Flycatcher l 3 M 
Black Phoebe 13 2 4 W,R,B? 
Say' a Phoebe 4 w 
Aah-throated Flycatcher 2 2 M,R? 
Western Kingbird 4 s l M 
Tree Swallow 3 M 
Northern Rough-winged Swallow 18 13 M 
Cliff Swallow 2 82 28 S,B 
Barn Swallow l 17 14 s 
American Crow 56 45 8 R 
C011110n Raven 2 3 I 
Plain Titaouse 1 M 
C011110n Bushtit 64 29 37 R,B 
Cactus Wren 4 2(3) 3 R,B 
Marsh Wren 7 l w 
Ruby-crowned Kinglet ll 2 w 
Blue-grey Gnatcatcher 5 l W,R? 
Black-tailed Gnatcatcher 5 3(3) 2 R,B 
Swainson's Thrush 2 M 
Bermi t Thrush 5 4 w 
American Robin 1 w 
Northern Mockingbird 6 10 13 R,B 
Water Pipit 5 4 w 
Cedar Waxwing 2 W,I 
Loggerhead Shrike 12 8(7) 10 R,B 
European Starling 18 109 3 R 
Warbling Vireo 3 M 
Orange-crowned Warbler 12 ll 2 W,R? 
Nashville Warbler 1 M 
Yellow Warbler 1 M 
Yellow-rumped Warbler 85 38 w 
Black-throated Gray Warbler 1 M 
Townsend's Warbler 2 1 W,M 
Black-throated Green Warbler l - W,I 
Common Yellowthroat 20 26 11 R,B 
Wilson's Warbler l 7 M 
Western Tanager 3 M 
Rose-breasted Grosbeak l W, I 
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Table,•l(cont.). Birds Observed on the Santa Ana Marsh and Adjacent Lowlands 
I 

(Maximum number of individuals observed during each season) 

Status: W- winter visitor; s - Sum.er visitor; M.- Migrant; 
R - Resident; I - Irregular visitor; B - breeding 

Season 

Species Winter Spring Sum.er 

Black-headed Grosbeak 17 s 
Blue Grosbeak 1 1 
Rufous-sided Towhee 1 
Brown Towhee 6 12 2 
Green-tailed Towhee 1 
Chipping Sparrow 6 
Black-chinned Sparrow 1 
Savannah Sparrow 24 13 
Song Sparrow 156 121 94 
Lincoln's Sparrow 7 8 
Golden-crowned Sparrow 45 6 
White-throated Sparrow 1 
White-crowned Sparrow 626 15 
Red-winged Blackbird 400 64 185 
Western Meadowlark 99 53 1 
Yellow-beaded Blackbird 2 
Brown-beaded Cowbird s 23 6 
Brewer's Blackbird 200 
Northern Oriole 7 3 
Purple Finch 15 
House Finch 2280 191 142 
Lesser Goldfinch 20 6 
American Goldfinch 34 111 44 
House Sparr ow 18 14 

TOTALS species 114 

'. \ 
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Table,_,. Winter Bird Observations for the Santa Ana River Channel. 

dater. 

spec:1ea 12-16 1-22 1-27 2-18 2-24 2-25 2-26 3-16 

Pied-billed Grebe 1 1 
Eared Grebe 1 2 1 
Western Grebe 2 1 
Brown Pelican 9 1 
Double-cr. Cormorant 1 
Great Blue Beron 1 
Snowy Egret 1 1 4 
Green-backed Beron 1 1 
Black-cr. Night Beron 1 
Northern Pintail 3 3 2 
Canvasback 2 
Lesser Scaup 2 7 
American Goldeneye 2 
Bufflehead 3 2 
lled-br. Merganser 2 9 
lluddy Duck 2 1 
American Coot 1 5 
Black-necked Stilt 24 10 32 93 13 8 31 52 
Aiierican Avocer 3 1 6 
Killdeer 52 4 18 
Black-bellied Plover 1 1 4 7 
lluddy Turns tone- 2 
Greater Yellowlegs 1 
Spotted Sandpiper 1 
Willet 12 5 10 46 16 27 28 22 
Marbled Godwit 1 4 2 2 11 3 
Whimbrel 1 
Sanderling 49 10 15 17 53 70 30 15 
Western Sandpiper 19 
Least Sandpiper 3 5 12 61 83 
Sh.-billed Dowitcher 3 so 21 43 33 
Bonaparte's Gull 2000 300 250 450 400 600 40 175 
Beerman's Gull 2 
Mew Gull 12 2 6 2 12 14 18 
Ring-billed Gull 60 16 40 10 60 80 46 1 
California Gull 32 45 
Herring Gull 1 2 
Western Gull 30 2 3 1 15 25 
Glaucous-winged Gull 1 
Caspian Tern 2 2 1 
Forster's Tern 1 5 7 1 
Belted Kingfisher 2 1 1 2 2 

Totals, indiv. 2214 347 366 718 669 933 345 410 

' species 19 9 10 20 17 22 21 16 

Tide was low on 1-22 and 3-16 
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Table '-10. Sprina Bird Observations for the Santa Ana River Channel 

dates 

species 3-23 4-14 5-2 5-22 6-5 6-21 ( 
I 

"I 

Western Grebe 2 1 1 
Snowy Egret 1 
Green-backed Heron 1 I 

.I 
Cinnamon Teal 4 8 2 
Mallard 2 1 
Red-breasted Merganser 5 1 1 
Black-necked Stilt 32 25 48 40 44 20 
American Avocet 16 6 1 2 
Black-bellied Plover 7 4 3 
Snowy Plover 2 1 
Semipalmated.Plover 11 1 
Killdeer 3 2 4 3 19 
Greater Yellowlegs 1 
Spotted Sandpiper l 3 
Willet 24 18 6 4 4 36 
Whimbrel 8 1 
Marbled Godwit 8 4 2 3 , 
Ruddy Turnstone 7 ----
Sanderling 52 70 48 12 
Western Sandpiper 100 21 
Least Sandpiper 58 37 
Short-billed Dowitcher 10 46 6 
Bonaparte's Gull 700 128 13 
Ring-billed Gull 10 26 2 5 
CaJ.ifornia Gull 30 2 
Western Gull 2 
Caspian Tern 4 7 3 2 
Common Tern 2 
Forster's Tern 2 3 
California Least Tern 1 4 

TOTALS; individuals: 945 530 173 77 55 80 I 
l . 

species 18 21 19 11 6 6 
< 

[ 

{~ 

L 
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Tabie'-ll. Summer bird observations for the Santa Ana River Channel 

dates 

species 7-10 7-20 8-9 8-24 

Great Blue Heron 1 
Snowy Egret 4 
Green-backed Heron 1 
Black-necked Stilt 18(2) 6 19 9 
Black-bellied Plover 4 10 15 
Semipalmated Plover 6 32 14 
Killdeer 15 17 2 
Greater Yellowlegs 3 1 
Willet 26 10 17 16 
Marbled Godwit 18 2 9 10 
Sanderling 22 16 
Western Sandpiper 28 57 52 
Least Sandpiper 6 10 3 9 
Short-billed Dowitcher 8 22 
Ring-billed Gull 33 6 
California Gull 35 
Herring Gull 1 1 
Western Gull 1 
Forster's Tern 1 
Belted Kingfisher 2 

TOTALS individuals: 118(2) 92 261 127 

species: 8 7 16 14 

~· 
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including grebes. pelicans, cormorant. herons, terns, red-breasted merganser 
and belted kingfisher, were found only in small numbers in the Santa Ana River 
Channel. However, those few birds that were observed fed successfully, 
indicating the presence of an adequate food supply. 

Shorebirds, except for black-necked stilt and killdeer, were migratory and/or 
wintering species. Some feeding by these birds was observed, but most feeding 
involved picking insects from the edge of the water rather than probing the 
bottom. The larger shorebirds - godwit, willet, .and black-bellied plover -
spent little of their time feedina in the channel. Only the smaller shore
birds and stilt fed reaularly. Except for the resident stilt, numbers of 
shorebirds were lower than would be expected on a mudflat of comparable size. 
It is felt that scourina of the channel bottom by winter floods has made it a 
rather poor area for shorebird foraging. 

Up to 50 black-necked stilts were present in the Santa Ana River Channel 
throughout the year, yet only one pair nested. Dr. Guthrie believes that this 
is a resident population that in a wetter year would nest in ephemeral ponds 
of the oilfield area. Due to the dry year they were unable to nest in 1984, 
but did not leave the area to seek other nesting sites. Killdeer are also 
considered resident in the area. A flock of killdeer numbering between 30 and 
50 individuals roosted at various places in the Santa Ana River Channel and 
alona the dike between this channel and the Greenville-Banning Channel. 
During the spring this flock broke into nesting pairs, many of which nested in 
the gravel along the dike between the two flood control channels, or in the 
channel bottom above the Victoria Street Bridge. 

Gulls reaularly nested in the channel, reaching large numbers during the 
winter. Many of these were individuals that usually rest on the ocean beaches 
but moved into the Santa Ana River Channel when the public beaches were in 
heavy use. A large flock of Bonaparte's aulls wintered in the area, resting 
in the channel when they were not at sea or feeding on the settling ponds in 
the nearby Orange County sewage treatment plant. · 

The sewage plant just west of the channel, although not in the study area, was 
the nesting site for a colony of barn swallow that regularly foraged over the 
study area. 

Greenville-Banning Channel 

Seasonal census data for this study are presented in Tables 6-!2, 13, and 14. 
The Greenville-Banning Channel differs from the Santa Ana River Channel in 

r 

r 
i 
i 

I 
•' 

! 

! 

~I 

that its bottom is never exposed and therefore there is no area where shore- i 
birds can forage or aulls can rest (a few shorebirds did roost on the channel l. 
banks at night). The avifauna in the channel proper is thus mostly restricted 
to fish-eating species: grebes, loons, herons, pelican and cormorant. Except ~ 
for pied-billed grebe, use of the channel by these birds occurred in winter. l 
However, on occasion a flock of up to 40 egrets fed ia'the bulrushes (Scirpus · 
~-) in the upper channel. This area is brackish and supports crayfish and 
amphibian larvae, in addition to the fish found in the lower salt water 
portion of the channel. It is suspected that the night herons that roosted at 
Victoria Pond during the winter also fed in this channel, as on several occas-
ions night herons were observed leaving the channel in the early morning r 
hours. / . 
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Table,-12.. Winter Bird Observations for the Greenville - Banning Channel 

elates. 

species 12-16 1-22 1-27 2-18 2-24 2-25 2-26 3-16 

Pied-billed Grebe 2 2 1 2 2 7 4 
Western Grebe 1 1 3 2 3 3 3 
Brown Pelican 1 
Double cr. Cormorant 1 
Great Blue Beron 2 1 2 
Great Egret 22 3 32 35 40 38 1 
Snowy Egret 8 10 12 10 1 
Bufflehead 1 3 
Red-br. Merganser 3 
Rudely Duck 1 2 
Aaerican Coot 2 1 4 7 2 
ltillcleer 30 
Spotted. Sandpiper 1 2 2 1 1 
Willet 2 3 1 8 2 1 
Marbled Goclwi t 3 
Ca.aon Snipe 1 
Caspian Tern 1 . 

L 

Reel-throated Loon 1 2 2 1 
Belted ltingfisher 1 

Totals, incliv. 33 17 53 8 67 67 95 9 

species 9 9 9 5 8 7 9 6 

'\ 
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Table ,_,3.Spring Bird Observations for the Greenville- _Banning Channel 
r ~ 

i 

dates I 

species 3-23 4-14 S-2 ~5-22 6-5 6-21 r 
.l, 

Pied-billed Grebe 4 1 1 
Double-crested Cormorant 1 1 2 'r 

I 

Great Blue Beron 1 1 1 ~I 

Great Egret 4 2 
Snowy Egret 2 
Green-backed Heron 1 1 1 4 
Black-crowned Night Heron 1 1 2 1 1 
Cinnamon Teal 2 
Mallard 2 2 1 
Northern Pintail 1 
Red-breasted Merganser 1 
Ruddy Duck 1 2 
American Coot 3 1 
Black-necked Stilt 2 .. 1 "' Killdeer 2 2 
Spotted Sandpiper 2 
Willet 1 7 3 --Western Sandpiper 1 
Least Sandpiper 11 
Ring-billed Gull 1 
Caspian Tern 4 1 1 2 
California Least Tern 2 
Red-throated Loon 1 
Barn Owl 1 
Rough-winged Swallow 6 2 
Cliff Swallow 60 40 30 
Song Sparrow 16 6 
Savannah Sparrow 6* 
Red-winged Blackbird 22 22 26 25 60 
Yellow-headed Blackbird 1 2 

TOTALS; individuals: 33 85 45 97 70 97 

species: 15 17 12 10 5 6 . 
r 

I 
* not beldin&i 

I ~ 

'I 
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Table,.,~ Swaer bird observatiomr--r-or the Greenville - Janning Channel 

dates 

species 7-10 7-20 8-9 8-24 

Pied-billed Grebe 1 2 3 
Great Blue Heron 4 2 
Great Egret 6 
Snowy Egret 1 
Green-backed Heron 1 2 3 2 
Black-necked Stilt 3 
Eilldeer l 
Spotted Sandpiper 1 
Willet 1 2 4 
Long-billed Curlew 1 
Jlock Dove 4 6 8 4 
Burrowiq Owl* 1 
Belted Kingfisher 1 2 2 1 
Barn Swallow 4 2 1 
Cliff Swallow 20 15 12 
Ca.mon Yellowthroat 2 
Song Sparrow* 5 3 4 5 
Jled-winged Blackbird 1 35 

TOTALS individuals: 38 48 31 61 

species: 9 13 6 12 

* on bank between channels 
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The bulrushes in the channel also provided nesting sites for song sparrow, 
red-winged blackbird, and common yellowthroat. Cliff swallows, rock dove and 
a barn owl roosted - and the former two species and possibly the barn owl 
nested -- under the Victoria Street Bridge where it passes over this channel. 
A burrowing owl was once observed in the rocks on the west bank of this 
channel and may be resident there. 

Coastal Salt Marsh and Tidal Channels 

Seasonal cenaua data for this study area are presented in Tables 6~15, 16, and 
17. The open water remnant tidal channel attracted small numbers of fish
eating birds and ducks. A flock of mallards was present through much of the 
winter and became quite tame from feeding by channel-side residents. Most 
waterbirds were winter visitors to the area and had left by late spring. Only 
pied-billed grebe remained in the area throughout the year. 

A few herons and sborebirds fed on the small portions of the channel bottom 
that were exposed at low tide. A flock of gulls and killdeer often roosted in 
the higher areas of the marsh and great blue heron also regularly spent the 
night in the marsh. 

I 

• ! 

The only "marsh" birds observed were marsh wren and the ubiquitous song 
sparrow. Both species wintered in the marsh and established territories in 
the spring. Although searched for, no evidence could be found for the.pres
ence of clapper rails in the marsh. Several savannah sparrows were present in 
the marsh in winter but all were members of the c01111l0n inland subspecies 
(Passerculus sandwichensis ·sandwichensis) rather than of the coastal sub
species, !· .!.• beldingi. No savannah sparrows were present in the marsh 
during the summer. Pour pairs of Black-necked stilts nested in the marsh in 
May and at least two pair successfully fledged young. 

( . 

Fill for oilfield operations and sand dune development along the remnant tidal 
channel have resulted in several areas of higher ground in the marsh that 
support ruderal vegetation and a few exotic shrubs. The latter were visited 
by a few migratory land birds and provided habitat for such unlikely marsh 
species as Anna's hummingbird and Cooper's hawk. The ruderal fields attracted 
several species of seed eating sparrow, meadowlark and starling. Two ground 
squirrel burrows in the northwest corner of the marsh area near a compost pile 
operated by the City of Newport Beach were occupied by burrowing owls and at 
least 2 young were successfully fledged. On-examination, owl pellets from the 
ent~ance of these borrows were found to consist mostly of insect remains, with 
beetle and jersulea cricket constituting much of the pellet content. A small 
number of other raptors and shrike also regularly hunted in the marsh area. 

A previous survey of the coastal salt marsh area (Massey 1980, see Appendix B) 

) 

observed several species not seen during this census. Most of these (brant, ,[ 
white-fronted goose, several ducks and shorebirds) are to be expected in the [ 
area irregularly in small numbers. Massey also reports the presence of a 
clapper rail in 1979 and the former presence of ring-necked pheasant. Her 
study, like this one, found the area generally unsuited for clapper rails and 
Belding's savannah sparrow and noted that shorebird numbers were very low at 
Santa Ana, compared with those found in other regional coastal salt marshes. 
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Table, .... Winter Bird Observations for the Coastal Marsh and open water. 

dates. 

species 12-16 1-22 1-27 2-24 2-25 2-26 3-18 

Pied-billed Grebe 3 6 4 6 10 8 s 
Westet11 Grebe 8 4 3 1 
Brown Pelican s 1 
Double cr. Cormorant 2 3 1 3 4 3 10 
Great Blue Beron 9 6 3 4 7 7 11 

Great Baret 1 1 3 1 2 1 
Snovy Baret 2 1 4 4 3 5 
Green Beron 1 
Bl.-cr. Bight Beron 1 
Canada Goose 4 
-'-rican Wiaeon 2 
Mallard 43 10 35 52 31 39 
Ci.DD&i.on Teal 1 1 2 
Bufflehead 1 2 1 3 2 
Jled-br. Marganser 1 1 2 
Jluddy Duck 2 1 1 2 
'-rican Coot 4 2 13 12 13 9 4 
Black=necked Stilt 1 
.._rican Avocet 1 
~illdeer 5 30 4 8 
Greater Yellowlegs 1 1 
Willet 6 12 1 2 2 3 13 
Marbled Godwit 34 3 7 
Western Sandpiper 40 
Short-billed Dowitcher - 50 2 . - 4 35 
Cc.aon Snipe 8 6 10 1 
Bonaparte's Gull 1 
Jling-billed Gull 49 46 55 4 17 52 9 
Western Gull 1 
Forster's Tern 1 
Cc.aon Loon 1 
Red-throated Loon 1 2 2 2 2 2 1 
Black=ahouldered Kite 1 = 
Cooper's Hawk 1 1 2 1 1 1 
R.ed-tiiled Hawk 1 2 1 1 
American Kestrel 2 1 1 
Mourning Dove 1 2 4 2 7 
Spotted Dove 2 
Anna's &u..ingbird 1 1 1 1 2 
Belted Kingfisher 2 2 1 3 2 1 2 
Northern Flicker 1 1 
Black Phoebe 3 2 1 1 1 
Say's Phoebe 1 2 2 1 
Rough-winged Swallow ~ 1 
C011111on Crow 3 5 1 6 
Marsh Wren 1 1 5 4 2 
Water Pipit 1 
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Table'-15 (cont.). Bird Observations for the Coastal Marsh and open water. I 
dates. 

species 12-16 1-22 1-27 2-24 2-25 2-26 3-18 

Loggerhead Shrike 1 1 3 2 2 2 
European Starling 2 s 6 2 4 ·r 

i Yellow-rumped Warbler 1 2 2 2 1 6 I 

Song Sparrow 1 8 10 12 9 4 
Lincoln'• Sparrow 7 2 1 ( 

Golden-crowned Sparrow 10 I - .I 
I 

White-crowned Sparrow 45 30 23 30 52 I 

Savannah Sparrow 1 1 12 24 14 13 
Red-winged Blackbird s 2 
Western Meadowlark 23 2 13 16 10 18 
House Finch 10 15 11 54 10 

Totals, individuals 109 392 181 198 251 291 201 

species 22 37 32 35 36 33 26 

I 

\ _,.-
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Table '·"- Spring Bird Observations for the Coastal Marsh and Open Water . 

dates 

species 3-23 4-14 5-2 5-22 6-5 6-21 

Pied-billed Grebe 1 
Eared Grebe 6 
Great Blue Heron 1 6 1 4 
Great Egr.et 8 1 1 
Snowy Egret 1 2 2 6 
Green-backed Heron 1 
Black-crowned Night Heron 1 
Cinnaaon Teal 3 4 4 2 
Mallard s 26 6 16 6 10 
American Coot 2 
Black-necked Stilt 4 10 4 9(4n)* 6 2(2) 
Spotted Sandpiper 1 
Willet 6 10 7 
Marbled Godwit 22 5 
Short-billed Dowitcher 2 10 
Long-billed Dowitcher 4 
Ring-billed Gull 1 4 
California Leut Tern 6 
Red-throated Loon 1 
Turkey Vulture 1 
Black-shouldered Kite (1) 
Northern Harrier 2 
Cooper's Hawk 1 
Red-tailed Hawk 1 
American Kestrel 1 1 1 2 
Mourning Dove 3 2 4 3 2 
Anna's Hummingbird 2 2 1 
Belted Kingfisher 2 1 
Western Wood Pewee 1 
Rough-winged Swallow 2 
Cliff Swallow 35 20 
Barn Swallow 2 
Co1111on Crow 2 ·1 1 1 
Log~rhead Shrike 1 2 1 1 1 1 
House Sparrow 12 5 
Song Sparrow 4 2 2 
Lincoln's Sparrow 1 1 
White-crowned Sparrow 6 2 
Savannah Sparrow 6 4 
Red-winged Blackbird 25 
Western Meadowlark 8 9 5 3 2 1 
House Finch 5 6 6 

• Starling 16 10 2 

~'t'ALS; individuals: 115 187 56 54(4n) 27 47(3) 
species: 28 25 15 13 9 13 

* numbers in parenthesis are nests and young 
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Table,•f7. Summer bird Observations for the Coastal Marsh and Open Water 

species 

Pied-billed Grebe 
Great Blue Heron 
Snowy Egret 
Green-backed Heron 
Mallard 
Black-necked Stilt 
Killdeer 
Greater Yellowlegs 
Willet 
C0111110n Snipe 
Ring-billed Gull 
Osprey 
Red-tailed Hawk 
American Kestrel 
Mourning Dove 
Burrowing OWl 
Anna's Humaingbird 
Belted Kingfisher 
Cliff Swallow 
Co111110n Crow 
Loggerhead Shrike 
Song Sparrow 
Red-winged Blackbird 
House Pinch 
European Starling 

TOTALS individuals: 

species: 

7-10 

7 

4 
2(2)* 

2 
1 

4 
1 
2(1) 

10 

-· 

33(3) 

9 

* numbers in parentheses are young birds 
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dates 

7-20 

4 

2 

1 

2 

1 

4 

4 

18 

7 

8-9 

2 

6 

1 
3 
1 
1 
1 

4 
2(2) 

3 

22 
2 

48(2) 

12 

8-24 

2 
5 
6 
1 
4 
1 
2 
1 
2 

1 

1 
4 
3 
2 
1 

1 
4 

6 

47 

18 
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CanYIOns and Mesa Bluffs 

Seasonal census data for this study area are presented in Tables 6-18, 19, and 
20. The coastal sage scrub community that survives in the canyons and on the 
Newport Beach Mesa bluffs is only a small remnant of a once more widespread 
vegetational type. Housing and oilfield development have restricted this 
community to a few small areas and most of the typical coastal sage birds, 
such as California quail and roadrunner, have not survived. Only species with 
very restricted habitat and apace needs remain. These are the cactus wren, 
brown towhee and black-tailed gnatcatcher. This latter species deserves 
special mention. The black-tailed gnatcatcher are currently being reviewed as 
part of a Doctoral thesis and the reviewer feels that the coastal form of the 
black-tailed gnatcatcher is sufficiently different from the much more common 
desert form to warrant elevation to specific status. Whether a species of 
subspecies, the destruction of nearly all suitable coastal habitat in Cali
fornia has severely restricted this population and make it one deserving 
careful monitoring and protection. At least three pair of black-tailed 
gnatcatcher attempted nesting in the canyon and more pair probably nest along 
the mesa bluffs. 

In addition to the resident black-tailed gnatcatcher, brown towhees and cactus 
~en bred in the coastal sage scrub. The willow stands in the canyon attract
ed a variety of wintering species and some migrantse Birds of the mesa top 
(raptors, and seed-eaters such as finches and mourning doves) often foraged in 
the canyon also. 

The bluffs have been extensively impacted by the removal of" sand for fill 
operations and by attempts at bluff stabilization in which asphalt has been 
poured over the cliff along much of its length~ Despite these disruptions, 
some places along the cliff, especially in the area near the Pacific Coast 
Highway and in some of the canyons, harbor good stands of remnant coastal sage 
habitat. Also of special interest are a pair of kingfishers that were obser
ved several times courting along the face of the bluff and apparently nested 
in a vertical sand face left from sand mining operations. 

The Oilfield 

Seasonal census data for this study area are presented in Tables 6-21, 22, and 
23. The eilfield _contains three separate habitats: freshwater marshes and 
ponds, riparian areas, and ruderal fields. 

At the beginning of the study period there were several ponds and marshy areas 
in the oilfield that attracted a wide variety of ducks, herons and shorebirds. 
By spring, several of these species, including mallard, cinnamon teal, coot 
and black-necked stilt, as well as such marsh species as sora, common yellow
throat and red-winged blackbird, began territorial defense and courtship 
activities. However, as the season progressed with no rain, the ponds dried 
up and nearly all of these species left the area. Only,two pair of stilts and 
probably many of the yellowthroat and red-winged blackbird nested successful
ly. It:is felt that many more of these birds would have nested in a year with 
more normal rainfall and longer lasting pond habitats. 

The remnant willow and riparian habitat in the northeast corner of the oil
field and along the 19th Street boundary fence hosted a number of wintering 
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Table,.,.. Winter Bird Observations on bluffs and in canyons. 

dates. 

species 12-16 1-22 1-27 2-24 2-25 2-26 3-18 

Cooper's Hawk 
~ \ 

Red-tailed Hawk l 2 1 l 2 
Aaerican Xeatrel l 
Mourniq Dove 2 l s 6 s ,I Spotted Dove .. l 2 l -
Anna's B~ingbird 2 3 l 3 9 4 s 
Black-ch. BUDaingbird 2 
Northern Flicker 2 l 
Black Phoebe l 2 
Western Flycatcher 1 
Rougb-wiqed Swallow 2 
Co.-on Crow 1 
Buahtit 25 18 8 4 s 
Cactua Wren l l l 3 4 2 2 
Marsh Wren 1 
Northern MOckingbird 2 l 2 3 4 3 5 
Berait Thrush l l l l 3 2 l 
Ruby-crowned ICinglet 3 2 2 l 1 ~ 
Bl.-tailed Gnatcatcher 3 2 2 4 s 2 S· --Loggerhead Shrike l 1 
European Starling 18 
Orange-cr. Varbler l 2 l l 
Yellow-rap. Warbler 10 2 3 18 14 l2 l2 
Northern Yellowthroat l l 2 
Wilson's Warbler l 
Bouse Sparrow 18 
Song Sparrow 6 8 4 15 12 6 2 
Lincoln's Sparrow l 
Golden-cr. Sparrow 3 2 10 8 
White-cr. Sparrow 40 50 s 20 31 4 18 
Brown Towhee 1 l 1 J 2 3 6 
Red-winged Blackbird 1 -
Western Meadowlark 20 
Brown-headed Cowbird 4 s 
Lesser Goldfinch 4 3 3 
Rouse Finch 10 4 30 23 22 10 

totals, indiv. 89 125 36 145 133 68 131 

species 17 18 18 20 18 13 23 

·r 

L 
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Table ,...,,. Spring Bird Observations on bluff and in canyons. 

dates 

species 3-23 4-14 5-2 5-22 6-5 6-21 

Turkey Vulture 1 
American Kestrel l 
Mourning Dove 8 8 12 10 6 
Chinese Spotted Dove 2 6 2 8 
Anna's Hummingbird 2 2 2 l 
Western Flycatcher 2 
Common Crow 1 1 
Common Bushtit 5 8 2 10 3 
Cactus Wren 1 1 2 2(3)* 3 
Northern Mockingbird 3 1 2 4 2 
Swainson's Thrush 1 
Ruby-crowned Kinglet 2 
Black-tailed Gnatcatcher 3 3 4 3(3) 
Loggerhead Shrike 1 2 1 1 
Orange-crowned Warbler 1 
Common Yellowthroat 1 2 2 
Bouse Sparrow 4 2 
Black-headed Grosbeak 1 
Song Sparrow 4 6 4 .3 2 
White-crowned Sparrow 3 -
Brown Towhee 3 9 s 1 1 3 
Brown-headed Cowbird 1 2 1 
American Goldfinch 9 4 
Rouse Finch 14 9 10 10 s 24 
Starling s 

TOTALS; individuals: 51 65 65 17 37(3) 61(3) 

species: 12 17 18 4 8 15 

* Numbers in parentheses are young birds 
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Table ,_2.0. SWiller Bird Observations on Bluffs and in Canyons 

dates 

species 7-10 7-20 8-9 

Turkey Vulture 1 
Mourning Dove 12 4 
Spotted Dove s 4 
Ann~'• Bu.aingbird 1 1 
Cactus Wren 3 2 
Northern Mockingbird 2 
Black-tailed Gnatcatcher 2 
Lo11erhead Shrike 
Song Sparrow 3 
Brown Towhee 2 1 
Bouse Pinch so 4 26 

TOTALS individual a: 81 8 34 

species: 10 2 5 
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Table ,.,.,. Winter Bird Observations in the Oilfield area. 

dates. 

species 12-16 1-22 1-27 2-24 2-25 2-26 3-18 

Pied-billed Grebe 4 2 2 3 
Eared Grebe 1 
Great Blue Heron 3 9 11 4 4 5 5 
Great Egret 2 2 1 1 
Snowy Egret 6 2 3 1 
Green-backed Beron 1 3 1 1 1 
Bl.-cr. Night Heron 2 2 2 
American Wigeon 2 5 2 16 4 
Gadwall 8 19 2 2 2 
Green-winged Teal 2 3 
Mallard 11 31 68 8 3 10 8 
Northern Pintail 2 7 2 3 4 
Cinnamon Teal 41 23 18 40 10 
Northern Shoveller 1 
Sora Rail 1 5 6 4 8 4 
C01111on Moorhen 1 1 
American Coot 10 23 55 12 18 18 4 
Black-necked Stilt 1 4 4 4 
American Avocet 2 
Killdeer 7 1 4 1 3 3 
Greater Yellowlegs 3 1 5 3 2 
Spotted Sandpiper 1 
Willet 2 1 1 
Least Sandpiper 32 
Sh.-billed Dowitcher 1 13 
C0111Dlon snipe 6 
Ring-billed Gull 2 5 2 
Black-shouldered Kite 3 4 2 2 2 2 1 
Cooper's Hawk 2 2 1 
Red-tailed Hawk '3 2 1 1 1 2 2 
American Kestrel 2 2 2 2 1 1 1 
Mourning Dove 51 36 6 10 27 14 7 
Spotted Dove 1 
Anna's Hummingbird 6 2 2 2 3 3 5 
Bl.-ch. Hummingbird 1 
Belted Kingfisher 1 1 3 
Northern Flicker 1 
Western Kingbird 4 
Black Phoebe 3 6 2 2 2 1 1 
Say ' a Phoebe 1 - 4 1 1 
Rough-winged Swallow 5 3 

C011110n Crow 4 33 5 2 
Bushtit 44 7 12 7 9 8 10 
Marsh Wren 1 1 1 1 4 2 
Hermit Thrush 1 4 1 2 ~ 1 2 
Ruby-crowned Kinglet 3 1 
Blue-gr. Gnatcatcher 2 1 1 1 
Water Pipit 1 1 
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Table '·2.1 ( cont). Winter Bird Observations in the Oilfield area. 

dates. 

species 12-16 1-22 1-27 2-24 2-25 2-26 .3-18 

Loggerhead Shrike 4 5 6 2 7 3 
Orange-cr. Warbler 3 1 
Yellow-nap. Warbler 130 10 6 6 4 6 18 
N. Yellowthroat 2 11 4 14 16 5 ll 
Song Sparrow 45 47 75 60 43 38 44 
Lincoln's Sparrow 22 19 40 1 2 
Golden-cr. Sparrow 20 35 10 5 8 
White-cr. Sparrow 261 105 140 90 33 27 7 
Savannah Sparrow 3 
Red-winged Blackbird 400 75 36 41 36 33 so 
Western Meadowlark 43 40 13 15 8 29 61 
Browa-headed Cowbird 2 
American Goldfinch 3 3 2 11 
Lesser Goldfinch 3 
House Pinch 1340 40 8 14 

Totals, indiv. 2416 534 681 348 315 314 314 

species 36 35 43 34 36 40 37 
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Table ~1'1· Spri!l& Bird Observations in the Oilfield area.·· 

species 3-23 

Great Blue Heron 1 
Great Egret 1 
Snowy Egret 
Green-backed Heron 
Black=crowned Night Heron 
Cinnamon Teal 11 
Mallard 2 
Sora 
American Coot 
Black-necked Stilt 
Killdeer 2 
Greater Yellowlegs 4 
Willet 
Common Snipe 6 
Turkey Vulture 4 
Black-shouldered Kite 1 
Northern Barrier 
Red-shouldered Hawk 
Red-tailed Hawk 1 
American Kestrel 
Mourning Dove 3 
Chinese Spotted Dove 
Black-chinned Hummingbird 
Anna's Hummingbird 4 
Allen's Hummingbird 
Belted Kingfisher 
Black Phoebe 1 
Rough-winged Swallow 4 
Cliff Swallow 
Barn S~allow 1 
Common Crow 7 
Plain Titmouse 
Common Bushtit 6 
Cactus Wren 
Northern Mockingbird 
Swainson's Thrush 
Hermit Thrush 1 
Blue-grey Gnatcatcher 
Loggerhead Shrike 3 
Orange-crowned Warbler 
Yellow-rumped Warbler 3 
Common Yellowthroat 6 
Wilson's Warbler 
Black-headed Grosbeak 
Song Sparrow 26 
Lincoln's Sparrow 3 

4-14 

2 

4 

3 
2 

2 

2 

2 
1 

21 
2 
1 
2 
1 

3 

10 

1 . 

23 

161 

5-2 

1 

2 
2 
1 

2 
2 
1 

1 
1 

21 
4 

5 
1 

1 
1 
6 
1 
3 
1 

1 
3 
2 

10 
3 
2 

16 

dates 

5-22 

1 

2 
2 

1 

2 

2 
1 

12 

3 

2 

4 

3(3) 

\ 8 

10 

6-5 

1 

1 

3 

15 

1 
5 

12 
2 

45 

1 

3(3) 

10 

12 

6-21 

3 

2(3)* 

4 

1 

1 
2 

33 

4 
4 

2 

23 
15 
28 

8 

3(2) 

2 
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Table '-22.( cont). Spring Bird Observations in the Oilfield area. ! 

dates 

species 3-23 4-14 5-2 5-22 6-5 6-21 r 
•i 
! 

White-crowned Sparrow 13 12 
Golden-crowned Sparrow 6 
Green-tailed Towhee 1 .) 
Brown Towhee 3 2 1 
Northern Oriole 3 2 
Red-winged Blackbird 8 34 16 15 15 
Western Meadowlark 4 
Brown-headed Cowbird 4 
American Goldfinch 4 10 10 8 9 
House Finch 25 42 24 32 25 19 

-Starling 12 18 13 

TOTALS; individuals: 161 182 165 128(3) 164(3) 167 (3) I 
species: 29 23 33 19 16 20 

• --* numbers in parenthesis are young birds 
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Table '•2.'3. Su111aer Bird Observations in the Oilfield area. 

dates 

species 7-10 7-20 8-9 8-24 

Great blue Heron 1 1 1 1 
~ Mallard 2 

Black-necked Stilt 1(2) 
Black-shouldered Kite 1 2 1 
Red-shouldered Hawk 1 2 1 
American Kestrel 1 2 2 1 
Mourning Dove 10 lS 2 6 
Spotted Dove 2 3 2 
Anna's Hummingbird 1 2 1 3 
Allen's Hummingbird 2 
Belted Kingfisher l 
Western Kingbird 1 1 
Barn Swallow 10 5 4 6 
Cliff Swallow 15 15 
Coaaon Raven 3 
Co1111on Crow 8 3 1 
C01111on Bushtit 3 
Loggerhead Shrike 3 2 4 3 
Northern Yellowthroat 3 3 2 
Song Sparrow 9 6 8 25 
Brown Towhee 1 
Red-winged Blackbird 5 
Bouse Finch 11 12 30 2 

TOTALS individuals: 77 64(2) 60 72 

species: 14 16 13 15 
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land birds and were visited by a few migratory species during the spring. 
Resident species included song sparrow, house finch, Anna's hummingbird, and 
mourning dove, all of which nested. 

The ruderal fields in the oilfield were visited by a variety ·of wintering 
seed-eating species (house finch, sparrows) and regularly hunted by both 
resident and wintering raptors. A pair of black-shouldered kites nested 
successfully in an elderberry along the 19th Street fence, and shrike ·and 
kestrel also nested either in the area or nearby. Many song sparrows and 
common yellowthroats established territory in the fields and had mostly 
finished nesting before the fields were mowed in June. The area was regularly 
visited by yellow-rumped warbler in winter, and swallows in summer, who 
aerially hunted for insects over the fields. 

19th Street to Victoria Street 

Seasonal census data for this study area are presented in Tables 6-24, 25, and 
26. This area also consists of three distinct habitats: Victoria Pond, the 
"Willows" - a riparian area, and ruderal fields. 

During the winter, Victoria Pond hosted a wide variety of ducks as well as 
herons, and occasionally cormorants, pelicans, and grebes. Most of these 
species fed only sporadically in Victoria Pond, using the pond mainly as a 
resting area away froa human disturbance. Large numbers of gulls also rested 
and bathed on the pond during the winter. 

As there was no rain during the study period, the level of Victoria Pond 
steadily fell, exposing mudflats and causing the formation of several small 
ponds that in May and June attracted feeding shorebirds and egrets. 
California least terns were observed diving into the pond in small numbers, 
and kingfisher and pied-billed grebe were also seen fishing. By late summer 
the pond had been reduced by evaporation to about one-third of its former size 
and only a few resident species remained. Among the species that were seen on 
the pond, only two pair each of pied-billed grebe, mallard and coot, and 
single pairs of least bittern and stilt, nested successfully. Adult black
crowned night herons roosted at Victoria Pond during the winter but left in 
spring, leaving only a few non-breeding.immature_birds. It is suspected that 
more water birds might have nested here in a wetter year. 

Red-winged blackbirds, marsh wrens, song sparrow, common yellowthroats and 
sora rail established territories, or were heard calling in the marsh around 
the edges of Victoria Pond, and probably nested here successfully before the 
pond began to dry up. 

In March a small flock of domestic ducks and geese appeared on Victoria Pond. 
These gradually disappeared. Examination of their remains, found near the 
pond, indicates that they were eaten by coyotes or other local carnivores, an 
indication of the danger of predators to unwary birds ~n this area. 

The willow riparian habitat in the southeast corner of this study plot hosted 
a variety of insectivorous species during the winter months. As spring 
arrived and buds formed, seed-eating species such as goldfinch and sparrows 
moved into the willows. Several species of resident birds began territorial 
defense and nesting towards the end of February -- song sparrow, mourning 
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Table,-1+• Winter Bird Observations be'tween 19th Street and Victoria 

Part A. Water birds 

dates. 

species 12-16 1-22 1-27 2-18 2-24 2-25 2-26 3-16 

Pied-billed Grebe 2 3 6 3 8 4 3 
Eared Grebe 1 1 
Western Grebe 2 1 4 2 2 3 2 2 
Brown Pelican 1 6 3 1 
D. cr. Col'l!lorant 20 6 10 8 9 8 12 18 
Great Blue Heron -1 
Great Egret 1 1 
Green-backed Beron 1 2 
Bl. cr. Night Heron 31 10 15 28 32 31 20 22 
American Bittern 2 
doa. ducks and geese 5 
American Wigeon 6 15 8 18 
Gadwall 7 2 2 2 2 5 
Green-wag. Teal 6 2 
Mallard 4 4 11 2 5 
Northern Pintail 10 10 !6 8 4 3 
Cinnamon Teal 1 5 6 2 6 
Northern Shoveller 10 6 10 
Canvasback 10 3 4 3 3 3 
Redhead 2 
Lesser Scaup 6 3 4 
R.ed br. Merganser 10 75 25 75 91 121 26 
Ruddy Duck 40 35 27 35 26 35 31 20 
Sora R.ail 3 5 8 3 2 2 2 3 
American Coot 10 30 20 5 8 12 18 12 
ColllllOn Snipe 1 1 
Bonaparte's Gull 800 700 600 80 360 250 200 50 
Mew Gull 1 
Ring-billed Gull 35 150 60 10 16 40 65 21 
California Gull 3 
Caspian Tern 1 

totals; indiv. 1001 970 845 232 551 508 495 243 

minus gulls 166 120 185 142 178 218 230 171 

total species 20 14 14 15 16 16 17 25 
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Table '·1+( cont.) • Winter Bird Observations between 19th Street and Victoria I 

Part B. Land Birds 

dates. 

species 12-16 l-22 l-27 2-18 2-24 2-25 2-26 3-16 
•j 

Turkey Vulture l l l f 

Black-ah. ltite l l l l ·I Cooper's Hawk 1 l l 
Red-shouldered Hawk 1 l 1 l 1 1 1 1 
Red-tailed Hawk 1 2 2 1 1 l 
Northern Barrier 1 
American Kestrel 1 1 7 2 3 2 1 2 
Mournilll Dove 2 2 2 2 ( 

Anna's Hummingbird 6 10 3 4 3 7 2 5 I 

Allen's Hummingbird 2 1 2 1 3 1 1 1. 
Belted ltinafisher 1 1 
Northern Flicker 1 1 3 6 4 4 
Black Phoebe 2 5 2 2 2 1 1 
Say' a Phoebe 1 1 1 1 
Cliff Swallow 2 I ~ 

·Barn SWallow 1 I Rough-winged Swallow 2 11 18 5 2 
Tree Swallow 3 --
C~n Crow 2 1 8 i 

I 
C0111110n Bushtit 2 37 2 23 28 21 14 25 I . 
Bewick's Wren 1 
Marsh Wren 3 2 1 2 

1 Northern Mockingbird 1 
Hemi t Thrush 6 3 1 2 1 1 2 
American Robin 1 
Ruby-cr. lti111let 7 5 4 9 9 8 6 
Blue-gr. Gnatcatcher 5 1 2 1 2 
Water Pipit 4 1 
European Starling 2 
Loggerhead Shrike 5 1 l 2 2 
Orange-cr. Warbler 1 1 12 2 6 1 1 
Bl. ~.-green Warbler 1 i 
Townsend's Warbler 2 2 1 
Yellow-rap. Warbler 17 55 25 52 67 42 27 34 
N. Yellowtbroat 1 3 6 5 6 6 7 
Rose-br. Grosbeak l 1 r 
Song Sparrow 40 101 17 26 31 51 31 38 L 
Lincoln's Sparrow 1 5 1 2 
Golden-cr. Sparrow 1 19 7 ·I White-cr. Sparrow 205 103 21 22 18 22 12 7 
Rufous-a. Towhee 1 ( 

-,' 
Brown Towhee 1 - 1 
Northern Oriole 1 1 1, 
Red-:"W• Blackbird 3 26 21 16 32 6 
Western Meadowlark 5 13 35 5 20 
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Table~iKcont.). Winter Bird Observations between 19th Street and Victoria 

Part B. Land Birds 

dates. 

species 12-16 1-22 1-27 2-18 2-24 2-25 2-26 3-16 

American Goldfinch 2 16 6 34 25 28 20 
Lesser Goldfinch 10 20 10 14 1 2 
Purple Finch 15 5 1 
Bouse Finch 100 13 37 30 5 72 21 10 

Total, indiv. 421 383 149 294 308 335 199 218 

species 31 24 18 32 32 26 21 32 

Totals; all birds 

individuals 1422 1353 994 526 865 843 694 451 

species 51 38 . 32 47 48 42 38 57 
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Table·,-u. Spring Bird Observations between 19th Street and Victoria 

( 

dates 

species 3-23 4-14 5-2 5-22 6-5 6-21 
If 

Pied-billed Grebe l l 6 7 2 6 
Western Grebe 2 l l l 
Double-crested Cormoraat 17 11 3 2 #I 
American Bittern l 
Least Bittern 1 2(2)* 
Great Blue Heron l 2 
Great Egret 1 1 
Snowy Egret 1 2 
Little Blue Heron l 
Green-backed Heron l l l 3 
Black-crowned Night Heron 4 3 6 2 12 8 
White-faced Ibis l 
Domestic Ducks 8 6 l 
Cinnamon Teal . 8 2 12 4 
Mallard s 2 2 2 8 8(12) 
Northern Pintail 2 2 

( . 

Northern Shoveller 6 • ! 
Lesser Scaup 4 
Red-breasted Merganser 10 
Ruddy Duck 10 l 3 2 
Sora 4 4 4 
Common Gallinule l 
American Coot 8 11 11 12 12 15 
Black-necked Stilt 7 10 21 18 
American Avocet 2 5 
Killdeer l l l 5 
Marbled Godwit 1 
Bonaparte's Gull 250 10 3 
Ring-billed Gull 35 40 7 10 31 
California Gull 18 
Western Gull :_ 8 
Caspian Tern 2 
Califo~ia Least Tern 5 8- 4 

j Turkey Vulture 1 l 

Black-shouldered Kite 2 2 2(1) 2 
Cooper's Hawk 1 

I 
( 

Red-shouldered Hawk 1 2 1 1 1 I 
American Kestrel 1 1 1 l 1 
Mourning Dove 4 6 8 9 8 17 
Chinese Spotted Dove l 2 3 I{ 

I Barn Owl 1 1 l l . 

Vaux's Swift 14 
Black-chinned Hummingbird 2 1 5 ( 
Anna's Hummingbird 7 4 8 8 5 4 L Allen's Hummingbird 2 4 6 5 3 5 
Belted Kingfisher l 1 

( 

) 
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Table,-15(cont.). Spring Bird Observations between 19th Street and Victoria 

dates 

species 3-23 4-14 5-2 5-22 6-5 6-21 

Northern Flicker 2 
l Black Phoebe l 2 

Western Wood Pewee 1 
Hammond's Flycatcher 1 1 1 
Western Flycatcher 3 
Ash-throated Flycatcher 1 
Rough-winged Swallow 1 7 4 
Cliff Swallow 2 11 23 30 16 
Barn Swallow 2 2 2 
Northern Raven 1 1 
Co1111on Crow 1 30 4 
C01111on Bushtit 20 23 8 12 16 29 
Marsh Wren 1 1 
Northern Mockingbird 3 2 
Hermit Thrush 4 2 
Ruby-crowned Kinglet 2 1 
Blue-grey Gnatcatcher 1 1 
Water Pipit 1 
Cedar Waxwing 2 
Loggerhead Shrike 1 1 1 2 
Warbling Vireo 1· 1 3 
Orange-crowned Warbler 9 11 2 2 
Nashville Warbler 1 
Yellow Warbler 1 1 
Yellow-rumped Warbler 34 7 
Black-throated Grey Warbler - 1 
Townsend's Warbler 1 1 
Common Yellowthroat 2 6 8 12 12 14 
Wilson's Warbler 1 1 4 
Western Tanager 2 
Black-headed Grosbeak 3 8 17 4 4 
Blue Grosbeak 1 
Song Sparrow 52 16 28 22 8 10 
Golden-crowned Sparrow 1 2 
Black-chinned Sparrow 1 
Brown Towhee 2 -
Northern Oriole 3 1 3 1 
Red-winged Blackbird 2 16 34 20 15 6 
Western Meadowlark 1 
Brown-headed Cowbird 16 17 6 2 2 
American Goldfinch 27 29 16 27 31 98 
House Finch 11 22 10 65 140 26 
Starling 3 2 ,11 

TC)T~LS; individuals: 568 329 252 345 '"391(1) 377 (14) 
species: 39 53 42 41 35 42 

* numbers in parentheses are young birds 
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Table ,_2.,. SUDIIIer Bird Observations between 19th Street and Victoria St. \ 

r . 
datea I 

I . 

species 7-10 7-20 8-9 8-24 II 

Pied-billed Grebe 5(3)* (2) 1 3 
Eared Grebe 1 

·! Great Blue Heron 1 1 
Great Egret 28 4 1 
Snowy Egret 3 
Green-backed Heron 1 
Black-crowned Night Heron 16 ll 3 4 
White-faced Ibis 1 
Allerican Wigeon 1 1 \ 
Mallard 6 17 3 l. 
Ruddy Duck l 
American Coot 7(2) 16(3) 8 4 r- --

Black-necked Stilt 16(3) 42 13 
American Avocet 5 3 l 
Killdeer 3 2 
Spotted Sandpiper 1 ( . 

Greater Yellowleg• 7 
Willet 1 -
Lease Sandpiper 30 
Short-billed Dowitcher 35 45 
Ring-billed Gull 30 25 3 
California Gull 30 35 
Western Gull 4 4 
Caspian Tern l 1 
California Leut Tern 2 
Osprey l 
Black-shouldered Kite 1 1 2 1 
Red-shouldered Hawk 1 2 2 
American Kestrel 1 
Mourning Dove - 8 4 4 
Spotted Dove l 4 4 
Bani-OWl 1 1 l 
Anna's HUDIIIingbird 13 14 12 15 
Allen's Hummingbird 4 1 1 
Rufous Hummingbird 2 
Black Phoebe 4 1 1 1 
Barn Swallow 8 
Cliff Swallow 3 6 s 2 
Co111111on Crow 1 1 
Co111111on Bushti t 18 18 5 35 ,I 

Northern Mockingbird 2 2 ' 2 
( 

Loggerhead Shrike 2 1 1 1 
Orange-crowned Warbler 2 ( 

Co111111on Yellowthroat 8 2 4 L 
Blue Grosbeak 1 
Black-headed Grosbeak s 1 

L 
170 

l 



Table'·~cont.). Summer Bird Observations between 19th and Victoria Sts. 

dates 

species 7-10 7-20 8-9 8-24 

Song Sparrow 54 26 39 32 
Northern Oriole 1 2 
Red-winged Blackbird 4 5 4 
Brown-headed Cowbird 6 
Aaerican Goldfinch 44 22 3 6 
Lesser Goldfinch 6 
Rouse Finch 123 32 30 53 

'l'OTALS individuals: 515(8) 346(2) 164 200 

species: 38 32 27 29 

* nuabers in parentheses are young birds 
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dove, bushtit, Anna's hummingbird, American goldfinch. Many migrants were \ 
observed in the area and returning black-headed grossbeak, northern oriole, 
and black-chinned hummingbird also showed signs of nesting. Brown-headed 
cowbirds were present and parasitized nests of other species.. An old nest of 
a red-shouldered hawk was found in the willows, but was not uaed."in 1984. The 
red-shouldered hawks that were present in the area throughout this study 
apparently did not neat. A few Allen' a hummingbirds nested in isolated bushes ·,1 
near Victoria Pond and along the northeast edge of this area. 1 

The ruderal fields in this sector, like those in the oilfield, supported a ' 
variety of seed-eating birds and raptors, and were hawked over by swallows. .[ 
Song sparrow and yellowthroat nested widely in this section. 

It is well known that vagrant eastern species of birds often winter in dense 
stands of riparian vegetation along the California coast and such areas are, 
therefore, often visited by birders. The "willows" of this section are such 
an area and, for this reason, have been regularly visited by the local birding 
community. The threat posed to these willows by the proposed extension of 
19th Street across the Santa Ana River Channel led .to regular censusing of 
this section and both breeding and wintering bird censuses for this area have 
been published (Allan, 1982; Bays, 1983a,b). Also, a seven-year bird list for i 
sighting& in this area has been compiled. These lists are presented in 
Appendix C. The only birds on these lists not seen during this study were a 
few rare winter visitors and migrants. 

Of interest in the censuses for the willow area is the complete lack of -
residene woodpeckers. This absence and the resultant lack of nest holes for 
other species probably a.ccounts for the near absence of such species as 
Bewick's wren, house wren, and plain titmouse fro. the area. 

I 
j 

North of Victoria Street l .. 

Seasonal census data for this study area are presented in Tables 6-27, 28, and 
29. The area north of Victoria Street, except for a few willows along the / .. 
ditch at the base of the bluff on the ea~t side of the section, is all ruderal 
field. The birds listed for this area are therefore, much like those from the 
ruderal fields in the oilfield and the area south of Victoria Street. Winter• 
ing birds included large flocks of seed-eating species: house finch, sparrows 
and mourning dove; several insect feeders such as phoebes and yellow-rumped 
warbler; and raptors. A few· migrants visited the area in spring and many 
hummingbirds came into the area, attracted by blooming tobacco plant 
(Nicotiana glauca). Raptors were regular users of the area. Barn owls were 
seen flying over the area in early morning and, when perched in the field, 
would often be surrounded by black-shouldered kites and kestrels. Breeding 
birds included" song sparrow. shrike and several species of hummingbirds. 
Several species, including northern oriole, mockingbird, spotted dove, and 
house finch regularly used the area, but nested in suburban vegetation at the 
top of the nearby bluffs. The black-shouldered kite- and kestrel that are 
resident in the area also nested off the site. ' 
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-
Table '-2.1. Winter Bird Observations north of Victoria 

dates • 
• 

species 12-16 1-27 2-26 3-16 

Turkey Vulture 5 
... Black-ah. Kite 1 1 

ll.ed-tailed Bawk 1 1 1 2 
American Kestrel 2 2 1 
Mourning Dove 2 
Northern Flicker 1 1 
Black Phoebe 3 1 
Say's Phoebe 1 
Co1111on Bushtit 8 
ll.uby-cr. ltinglet 1 
Loggerhead Shrike 1 2 3 1 
Orange-cr. Warbler 1 
Yellow-rump. Warbler 11 8 6 2 
Song Sparrow 15 20 22 14 
Lincoln's Sparrow .6 
Golden-cr. Sparrow 1 3 
White-cr. Sparrow 120 40 50 15 
American Goldfinch 1 
Lesser Goldfinch 2 
Bouse Pinch 830 30 16 8 

Total, indiv. 992 104 104 63 

species 16 8 8 12 
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Table.,•lf. Spring Bird Observations north of Victoria I ~ 

1 

dates I. 

species 3-23 4-14 5-2 5-22 ~-5 6-21 I 

Black-shouldered Kite 1 s 1 2 ·\ 
Northern Harrier 1 1 
Cooper's Hawk 1 
Sharp-shinned Hawk 1 . r 
Red-tailed llawk 1 1 1 1 -i American Kestrel 1 1 2 3 3(3) 
Mourning Dove 1 8 10 8 8 11 r . 

Chinese Spotted Dove 1 2 2 3 ! 
Barn Owl l 
Anna's Hummingbird 6 3 2 9 2 4 
Allen's Hummingbird l 
Black Phoebe 1 
Western Wood Pewee 1 
Hammond's Flycatcher 1 r -. 
Ash-throated Flycatcher 2 2 
Western Kingbird 1 s 1 1 
Northern Raven 1 1 2 
Co1111on Crow 1 3 2 
Common Bushti t • 4 
Northern Mockingbird 2 s s 4 3 6 -Water Pipit 4 I~ 

Loggerhead Shrike 1 2 1 2(1) 3(4) 2 
Warbling Vireo 1 
Orange-crowned Warbler 2 
Yellow-rumped Warbler 1 2 
MacGillivray's Warbler 1 
Common Yellowthroat 5 2 6 2 
Black-headed Grosbeak 2 1 
Western Tanager 1 I ~ Sons Sparrow 39 69 28 32 3 8 
Lincoln's Sparrow 4 
White-c:rowned_Sparrow 6 2 - L White-throated Sparrow 1 -Chipping Sparrow 6 1 
Savannah Sparrow 3 
Brown Towhee 3 2- 1 
Northern Oriole 4 5 l l 
Red-winged Blackbird l 32 
Western Meadowlark 45 4 6 l 
Brown-headed Cowbird 5 5 2 
American Goldfinch 6 2 10 4 
House Finch 16 3 11 71 40 95 •f 

·Starling 24 32 ,80 11 3 L 
TOTALS; individuals: 142 178 125 242(1) 79(1) 183(3) { 

species: 18 27 21 21 13 20 ~~ 
* numbers in parenthesis are young birds 
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Table ,_2.,. Summer Bird Observations north of Victoria St. 

dates 

species 7-10 7-20 8-9 8-24 .. 

Black-shouldered Kite 6(7)* 3(3) 7 3 
Cooper's Hawk 1 1 
American Kestrel 6 3 4 3 
Mourning Dove 17 so 130 110 
Spotted Dove 2 6 
Barn OWl 1 2 2 
Anna's Hummingbird 2 12 4 12 
Allen's Hummingbird 3 3 
Rufous Hummingbird 3 
Costa's Hummingbird 2 2 1 
Black-chinned Buamingbird 1 
Western Kingbird 1 
Black Phoebe 1 1 
Ash-throated Flycatcher 1 2 
co-on Raven . 

.1 

C01111on Crow 3 1 
C01111on Bushtit 8 15 -
Northern Mockingbird 9 8 4 7 
Loggerhead Shrike 5 2 4 5 
Common Yellowthroat l 2 
Blue Grosbeak 1 
Song Sparrow 15 23 43 36 
Northern Oriole 3 
Western Meadowlark 1 
Red-winged Blackbird 30 150 
Brewer's Blackbird 200 
Lesser Goldfinch 1 
Bouse Finch 40 43 55 92 
European Starling 3 3 

TOTAL individuals: 157 (7). 175(3) 259 631 

species: 19 17 15 16 

* nWibers in parentheses are young birds 
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The Ocean Beach 

Seasonal census data for this study area are presented in Tables 6-30, 31, and 
32. Because of heavy use of the ocean beach by surfers and bathers, few birds 
were seen in this area. Those that were present usually were either in areas 
that afforded some protection froa disturbance, such as the concrete wall 
between the Santa Ana River and Greenville-Banning Channels, the fenced area 
set aside for the California least tern breeding colony, or were present in 
the early morning before people arrived. Least terns were present from May 
through the beginning of August. Crows, kestrel and western gull were 
observed on several occasions in the least tern nesting area and probably prey 
on young terns and eggs. Only the least tern and rock dove nested in this 
area, the latter under the Pacific Coast Highway Bridge. 

Avian Diversity 

Several species reported froa the Santa Ana River study site in earlier 
studies (Massey, 1980; Hays, 1984) were not found during this study. For the 
most part these are rare migrants or vagrant species and their absence during 
this study is not surprising. The absence of several "expected" species froa 
the study area is of greater significance. As in the case of both reptiles 
and mammals, several coastal sage species were absent froa the site. These 
include quail. thrasher. wrentit. and roadrunner. Their absence can be 
attributed to the small extent of the coastal sage habitat, its isolation froa 
other such areas. and the high level of site disturbance. 

Woodpeckers are notably absent from the riparian habitat. Their absence in 
turn is responsible for the absence of wrens and titmouse - species which 
nest in old woodpecker holes. 

The coastal salt marsh habitat. as noted elsewhere, presently lacks previously 
recorded marsh species - including clapper rails and Belding's savannah 
sparrow. 

Avian Population Densities 

It is extremely hard to compare an area such as the Santa Ana River Marsh and 
lowlands s-tudy site with other coastal sites in terms of the "expected" 
density of birds. No two coastal areas are exactly alike in terms of vegeta
tion and.the Santa Ana River site is unique in its small size but relatively 
rich habitat diversity. Acknowledging these problems, a few comments can 
still be made however. 

It was surprising to find so many birds in the Santa Ana River Flood Control 
Channel. This is rather poor habitat for feeding and nesting. The numbers of 
species and individuals observed suggests that undisturbed places to rest 
along the shore are at a premium and that this area \DaY serve an important 
role of providing a safe resting area for aquatic birds. 

The coastal salt marsh area had a very low population of birds compared with-· 
other coastal marshes in southern California. This is attributed to reduced 
tidal flow, and the steep banks of the tidal channels. Both factors result in 
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Table,-30. Winter Bird Observations along the beach • 

dates. 

species 12-16 l-22 2-24 3-16 

Black-bel. Plover 1 
Willet 3 16 11 15 
Marbled Godwit 3 20 
Sanderling 8 10 21 6 
Bonaparte's Gull 1 
Beeman' a Gull 1 
ling-billed Gull 70 120 30 67 
Herring Gull 2 
Western Gull 40 23 31 15 

total, indiv. 123 175 93 123 

species 6 7 4 5 
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Table '·31· Spring Bird Observations along the Beach • 

dates 

species 3-23 4-14 5-2 5-22 

Willet 6 
Whimbrel 2 1 
Marbled Godwit 4 
Ruddy Turnstone 4 
Black Turnstone 6 
Surfbird 5 
Sanderling 10 1 3 
Beerman's Gull 1 1 
Ring-billed Gull 6 6 30 25 
California Gul~ 10 25 2 
Western Gull 15 36 . 10 42 
Caspian Tern 1 3 
Forster's Tern 3 2 
California Least Tern 30 42 

TOTALS; individua~s: 41 66 105 120 

species: 5 7 9 8 

• 
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Table ,.sz.. SUIIIIler Bird Observations along 

species 7-10 

Snowy Egret 
Black-bellied Plover 3 
Semipalmated Plover 2 
Willet 1 
Marbled Godwit 
Whimbrel 
Sanderling 
Beeman' s Gull 16 
Ring-billed Gull 
California Gull 
Weatem Gull 30 
California Least Tern 8 
Aaerican Kestrel 
Rock Dove 
COJBon Crow 3 
Bouse Finch 

TOTALS individuals: 63 

species: 7 
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the Beach. 

dates 

7-20 

35 
28 
3 

22 
21 

53 
18 

1 

4 
2 

187 

10 

' ' 

·8-9 

1 

25 
40 
1 

35 
55 
5 

55 
280 

16 

25 

538 

11 

8-24 

10 
8 
2 

35 
4 

25 
4 

30 

32 
2 

152 

10 



minimal exposure of intertidal mudflats. allowing little feeding opportunity 
for shorebirds. Both factors also result in a "drier" marsh than is usual. 
resulting in few marsh birds. · 

Bird densities in other study site habitat types were about as ·expected. or 
higher than expected. despite their low species diversity (see below). This 
was due to a few species - particularly those that do well in suburban 
habitats. such as finch. mourning dove. and crow -- being very abundant. 

Breeding Birds 

Information on breeding birds in the Santa Ana River Marsh and adjacent 
lowlands has been presented in the habitat descriptions. A summary of this 
information appears in Table 6-33. Some additional general comments are 
presented below: 

AqUatic Birds 

The numbers of water birds that nested successfully in 1984 is considered low 
in both freshwater and. salt water areas. Pairing of several freshwater 
species. including cinnamon teal, ruddy duck, and gadwall occurred on oilfield 
ponds in early spring, but by mid-April. the ponds had dried up and these 
species left the J&rea. In a wetter year these ponds would provide nesting 
sites for additional individuals and species. The continued presence of 
non-breeding populations of mallards and stilts throughout the period may 
represent individuals that normally neat in the area during wetter years, but 
were unable to do so during 1984. 

In salt marsh areas such as Bolaa Chica lowlands, coot and rails are frequent
ly seen nesting along the banks of salt water channels. Their failure to do 
this at the Santa Ana River Marsh is attributable not to lack of nesting 
sites, but rather to lack of adequate food resources. The steep sides of the 
channels and restricted tidal fluctuation left little food available for these 
species. 

Terrestrial Birds 
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In the land areas of the Santa Ana River study site the number of breeding 
species seems low, compared with the use of the area as feeding grounds. Many 
species that regularly use the area -- including house finch, mockingbird, 
oriole, kestrel, and mourning dove -- nest in trees in adjacent suburban areas 
rather than in the study area. This is due not only to the small number of 
trees on the study site. but also to their frequent disturbance by humans. 
Species that favor wet or marshy areas such as yellowthroat, redwing black
bird, and marsh wren. were heard defending territory during early spring but 
disappeared in late April. It is felt that breeding by these species was 
lower than might be expected during 1984, probably due ~o the very dry winter. '/ 

Past breeding bird information for the Santa Ana study area is limited to a 
breeding bird survey for the area between 19th Street and Victoria Street 1 -

(Hays, 1983b and Appendix C). Hays' study commenced April 17 and therefore \_ 
missed two birds observed during the present study that nest early in the 
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Table '-~3. Breeding Birds in the Santa Ana Marsh and Adjacent Lowlands. 

Censua Areas* 

Species 1 2 3 4 5 6 7 8 

Water Birds 

Pied-billed Grebe 2 
Least Bittern 1 
Mallard 2 
Aaerican Coot 2 
Sora 2 2 
Killdeer 20 
Black-necked Stilt 1 3 1 1 -~ 

California Least Tern 30 

Land Birds 

Black-shouldered Kite 1 
llock Dove 3 3 
Mourning Dove 2 6 2 
Barn Owl 1? 
Burrowing Ovl 2 
Black-chinned Hummingbird - 1 2 1 
Anna's Hummingbird 1 . 2 4 8 4 
Allen's Hummingbird 3 1 
Belted Kingfisher 1 
Cliff Swallow 15 
Co.aon Bushtit 5 12 
Cactus Wren 2 
Marsh Wren 2 1 
Black-tailed Gnatcatcher 3 
Loggerhead Shrike 2 1 
Co .. on Yellowthroat 2 10 12 4 
Black-headed Grosbeak - .... ... - 3 -
Song Sparrow 3 2 3 25 30 15 
Brown Towhee 2 
Northern Oriole 1 
Red-winged Blackbird 1S. 15 10 
Brown-headed Cowbird 2 
American Goldfinch 3 6 20 
Bouse Finch -4 5 

Totals 2 6 4 9 12 20 7 2 

' * 1. Santa Ana River Channel s. Oilfield 
2. Greenville- Banning Channel-· 6. 19th to Victoria Streets 
3. Coastal Marsh 7. North of Victoria 
4. Bluffs and Canyons 8. Beach 
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year: Anna' a hlDIIIIlingbird and buahtit. The Hays study also found a nesting 
meadowlark and two pair of lesser goldfinch - two species not obserVed 1 
breeding during our study. 1 

Feeding Relationships 

To facilitate analysis of resource utilization, the Santa Ana avifauna was 
broadly divided into categories by feeding types (Table 6-34). The numbers -~--
presented in Table 6-34 must be interpreted with care, for they indicate only _ . 
the presence of an individual or species and not whether it was feeding or 
resting. Furthermore, because of the duration of both the nesting season 
(December - July) and of migration (February - June, July - October) in 
southern California, the seasonal division cannot be used to indicate whether 
a bird was wintering, migrating, or summering in the study area. These points 
will be brought out in the following discussion. 

Aquatic Birds 

Aquatic herbivores in the Santa Ana River Study area were observed mostly at 
Victoria Pond and in the seasonal freshwater ponds which occurred on the oil
field. Few herbivores were observed feeding in the coastal salt marsh and its 
remnant tidal channels, or in the two flood control channels. The latter 
channels lack aquatic vegetation due to scouring by floods; the former 
supports only limited aquatic vegetation, due to restricted tidal fluctuation 
and steepness of the channel banks. Absence of marine herbivores such as 
scooters and brant is due to this lack of suitable food sources. The only 
herbivores regularly seen in the marsh and remnant tidal channel area were 
mallards and coot. Both of these species are fed by residents bordering the 
south side of the tidal channel. Herbivorous species were most numerous 
during the winter; they left the area in the summer months when the fresh 
water ponds in which they fed dried up. During a wetter year, more species 
would probably be present later into the summer. 

Most of the species feeding on small aquatic invertebrates are shorebirds. 
These birds appeared in the study area primarily as wintering or migratory 
species, but were present during all three census periods as "spring" and 
"fall" tdgrations occurred in part during the sumiler months. Most shorebirds, 
as indicated in the habitat descriptions, were seen in the Santa Ana River 
Channel where they spent most of their time resting rather than feeding. 
Species that probe in the mud for food were observed feeding least often. 
Some feeding was observed in the remnant tidal channels near the salt marsh 
area, but very little mudflat was exposed at any time and relatively few 
species were able t.o feed. The only shorebird species that were resident in 
the area feed either by "picking" (Stilts), or take terrestrial foods (kill
deer). 

Rails also feed on invertebrates, mostly picked from yegetation. The rails 
observed were all in freshwater pond areas and were most numerous in winter 
and early spring. They decreased in number in the late spring and summer when 
freshwater habitats dried up. 

Gulls are primarily aquatic scavengers. Large numbers of gulls were present 
during all three census periods, but used the study area almost entirely for 
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Table '·3+. Avifauna! feeding in the Santa Ana Marsh and Adjacent areas. 

Feeding types Numbers of Species and Maximum Number 
of Individuals by Season 

Winter SJ.!rins -SuDIIler 
SJ.!. ind. •E· ind. •E· ind. 

Aguatic Feedins TI2es 
Herbivores; 

ducks, geese, coot, moorhen 16 293 8 93 4 45 

Carnivores - invertebrates; 
shorebirds, rails, ibis 17 553 22 515 17 392 

Carnivores - vertebrates: 
loons, grebes, cormorant, 17 346 18 153 12 117 
pelican, merganser, osprey, 
kingfisher, terns, bitterns 

Carnivores - pelagic inverts; 
Bonaparte's gull 1 2801 1 950 

Omnivores - scavengers; . 
gulls 7 305 4 133 s 473 

Terrestrial Feedins TIE•• 

Carnivores - vertebrates; 
hawks, owls, shrike 7 43 10 45 9 44 

Insectivorous - aerial feeders; 
swifts, swallows, yellowrump, 9 131 11 178 s 49 
warbler, flycatchers 

Insectivorous - gleaners; 
wrens, warblers, vireos 12 133 18 117 8 64 
gnatcatcher, titmouse, 
kinglet, bushtit, grosbeak, 
oriole, tanagers 

Omnivores-; 
crow, mockingbird, flicker, 8 98 8 178 4• 27 

thrushes, pipit 

Herbivores - nectar; 
hWDIIlingbirds 3 21 3 34 5 49 

Herbivores - primarily seeds; 
finches, sparrows, doves 17 3792 22 746 14 872 
blackbirds, waxwing 
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resting rather than feeding. Note that this does ~ mean that the area was 
not valuable to the gulls -- or other resting species. Shorebirds and gulls 
need places to rest during migration and during non-feeding periods of the 
day. Places free of disturbance are rare along the ocean beach and it may be 
that the presence of secure places to rest or sleep is as important in the 
maintenance of some species' populations as are feeding areas and nesting 
sites. 

Bonaparte's gull differs from other species of gulls in that it feeds on 
pelagic plankton. The presence of this species was due entirely to the 
existence of nearby settling ponds of the Orange County Sewage Treatment 
Facility where they fed. As with other gulls. Bonaparte's gull used the study 
area only for resting. · 

The aquatic birds listed here as feeding on vertebrates feed primarily on fish 
but occasionally. as in the case of herons. on mice and frogs. All members of 
this group actively fed in the area. although pelicans fed rather rarely. 
This can be attributed to the lack of larger fish on which pelicans normally 
feed. Most of the- fishing species were non-breeding individuals. Only the 
California least tern and kingfisher nested in the area. Fishing species were 
more numerous in the winter censuses than during other seasons • but this 
primarily reflected the presence of a large flock of red-breasted mergansers 
that rested on Victoria Pond and were not feeding. The numbers of fish-eating 
birds actually feeding in the area remained rather constant during the year. 
with some decrease in numbers in June when herou and cormorants left the 
study area to nest elsewhere. 

Terrestrial Birds 

Carnivorous species. the owls. hawks and shrike. maintained a constant popula
tion size throughout the study period. All actively fed in the study area. 

Aerial insectivores were represented by the yellow-rumped warbler during the 
winter and by a variety of migratory birds in the spring. Swallo~s hunted 
widely over the newly mowed ruderal fields in late spring. but most aerial 
insect feeders lef~ the area during the warm summer months. Insect gleaners 
-- species that pick insects off vegetation -- were almost entirely represent
ed by migratory species. except for the resident gnatcatcher and bushtit. 
Ground omnivores were present both as wintering species and as migrants. Most 
left the study area in summer when the ground was dry and surface ·food was 
unavailable. The few species that remained throughout the period (crow. 
mockingbird. starling) spent much time in summer months feeding outside the 
area in the nearby suburbs. 

Hummingbird numbers. as would be expected • were lowest in the winter but 
increased in the summer with the blooming of tree tobacco and the arrival of 
summering species. 

Seed eating species were .extremely numerous in winee'r but remained common 
throughout the year. Although relatively few nested in the study area. 
several species such as house finch and mbrning dove nested in trees in nearby 
suburbs and continued to use the area for feeding during the summer months. 
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Rare & Endangered Species 

This Section aummarizes information on rare and endangered 
the Santa Ana ltiver Marsh and lowlands study area. No 
species of amphibians, reptile• or mammals were observed. 
species of birds observed are as follows: 

Brown Pelican 

species observed in 
rare or endangered 
The five endangered 

The brown pelican is an occasional visitor to the area, mostly during winter 
months. Feeding vas observed in Victoria Pond and in the Santa Ana ltiver 
Channel. The numbers of pelicans observed were low. We believe that few fish 
in the study area are large enough to constitute an adequate food supply for 
this species. 

Clapper Rail 

The coast subspecies of clapper rail was reported heard in the salt marsh in 
1979 (Massey, 1980) but has not been reported from the area since. The 
restriction of tidal flow, very limited mudflat habitat, and lack of Spartina, 
all make the marsh a poor habitat for this species and ita absence is to be 
expected. 

California Least Tern 

An artificial enclosure for the protection of a nesting colony of California 
least tetns is located on the ocean beach just west of the mouth of the Santa 

.Ana ltiver (Figure 2-3). Terns appeared in this enclosure in early May and 
were present until ea~ly August 1984. During this period a few individuals 
were observed diving in Victoria Pond and, rarely, in the remnant tidal 
channels of the coastal salt marsh area. Although about 60 birds were present 
in the nesting area, only four to six individuals were observed at any one 
time in other areas of the study site. Most terns apparently went out to sea 
to fish rather than into the study area. 

Peregrine Falcon 

The peregrine falcon migrates along the southern California coast and feeds on 
shorebirds and ducks. Although listed as a winter visitor to Victoria Pond 
(Hays, 1984), the species can be considered only an occasional migrant through 
the study area. 

Belding's Savannah Sparrow 

Belding's race of the savannah sparrow was observed in the marsh area by 
Massey (1980) during the winter but was not observed during the nesting 
season. In the present study no savannah sparrows of Belding's race were 
observed. Belding's savannah sparrows are abundant at the Bolsa Chica 
lowlands in habitat very similar to that found in the,Santa An~ ltiver Marsh. 
The reason for their absence from the Santa Ana marsh during 1984 is not 
known, but it may be due, not to a lack of food or nesting sites, but rather 
to high predation on nests from the abundant small rodent population. 
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6.2.3 MAMMALS 

Prior to this study mammal data fro. Santa Ana River Marsh and lowlands was 
limited to a species list and some descriptive distributional notes included 
in Environmental Impacts Reports, Inc. (1974). Positively confirmed species 
- based on sightinga of either tracks or animals - were listed separately .

1

, 

from "possibly present" forma. 

Friesen et al, in Schreiber (1981) provide an excellent literature review for 
each of the mammal species found at nearby Ballona Creek, which includes all 
species confirmed at the Santa Ana River site also. Several key points fro. ·[ 
their review are bullated below: 

• MOiste~ coastal habitats at Ballona generally yield higher numbers 
of rodents than drier habitats (see data from Soholt and Jollie 
(1969), in Schreiber 1981; Table 6-35). 

• The introduction of the house mouse (Mus musculus) generally results 
in a decline of native species such-as the deer mouse (Peromyscus 
maniculatus), aa has happened at Balloua Creek. 

• Several mammls endemic to the Ballona region (Reithrodontomys 
mesalotis limicola; Microtus californicus stephens! and Sorex 

• ornatus salicornicus) are metabolically adapted to drinking 
seawater. All three species utilize halophytic plants as food (see 
Coulombe, 1970). 

6.2.3.1 Field Methods 

The determination of local population sizes and densities for mammals remains 
a very difficult issue. Larger predatory species usually forage over broad 
areas, are nocturnal, are suspicious of traps, and can usually be censused 
only in term.e of frequency of tracks or scat, or visits to scent posts. 
Intermediate size mammals, such as gophers and rabbits, can be trapped but are 
more frequently "sight censused" rather like birds. Only small mammal popula
tions - rats and mice - are routinely subject to careful quantitative 
analysis through capture=recapture trapping studies. (See Tho.pson, [1977] 
for examples of approaches.) 

-
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A variety of techniques were used to survey the mammal fauna of the Santa Ana 
River Marsh and adjacent lowlands for this study. Direct visual daytime I 
observations were make during regular monthly site visits from December, 1983, t -· 

through August, 1984. Particular attention was also paid to indirect evidence 
of mammal use such as tracks, trackways, scats, incidental road kills, and 
other signs. Tracks were especially well preserved in the soft dirt along the 
Greenville-Banning Channel. Pit traps were established at several localities 
(Figure 6-2 and Section 6.2.1.1) but were infrequently used, for they often 
resulted in the death of the specimens captured. '[ 

The occurrence and population density of small mammal species were recorded 
from both trapping grids and traplines, using Sherman live traps (3" x 3" x 
9") baited with peanut butter and bird seed. Trapping grips were set out June 
S-8, 1984, in the coastal salt marsh (Figure 6-4, Site 1), ruderal fields just 
north of 19th Street (Site 2), and in remnant coastal sage of the canyon area 
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Table '-35. Ballona Creek 118111111&1 trapping results: differences between wet 
and dry habitats (Soholt and Jullie. in Schreiber. 1981). 

AREA 

Number of 
trap
nights 

Number of 
Specimens 
Captured 

sandy an ry areas 
not subject to flooding 

176 

3 

3.Mus 
iiiiculus 

ry, h 9 areas . wet areas 
not subject to flooding subject to flooding 
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15 

5 ~s 
iiU'Sculus 

10 Reithro
dOn~s 
megaotis 
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1 Sorex ornatus 

11 Mus 
iiiiculus 

8 Reithro
dontomys . 
1!!9a 1otis 

2 Microtis 
californicus 



:··· Tr•pline .... 

Figure 6-4. Location of small mammal trapping grids (June 5-8, 1984) and 
traplines (August 9-12, 1984). 
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at the southeast corner (Site 3) of the study site. Linear traplines were set 
out August 9-12, 1984 (Figure 6-4). These were located in the salt marsh, 
adjacent. to the more northerly branch of the tidal channel; in riparian 
habitat just south of 19th Street; and in ruderal field habitat north of 
Victoria Street. 

Finally, owl pellets of the American barn owl were collected from several 
locations· on the study site and their contents examined. (One barn owl 
roosted regularly under Victoria Street Bridge.) Barn owls were regularly 
seen hunting over the ruderal grassy areas both north and south of Victoria 
Street and it is believed that ali the faunal remains in the owl pellets came 
from these areas. 

6.2.3.2 Results & Discussion 

A list of all mammal species positively confirmed from the study area is 
presented in Table 6-36. For comparative purposes Table 6-36 also includes 
lists of mammals confirmed from generally similar habitats (admittedly in 
widely differing acreages) at Upper Newport Bay (Thompson, 1977), Bolsa Chica 
(Dillingham Corp., 1971), and Ballona Creek (Friesen et al., in Schreiber, 
1981). ---

It is sufficient here to note that all four locations share broadly similar 
mammal faunas. Counting recent, positively confirmed species only (and 
excluding bats and domestic cats and dogs), the species richness at each site 
is as follows: Upper Newport Pay, 16 species; Bolsa Cbica, 13 species; and 
both Ballona Creek and the-Santa Ana River study site, 15 species each. 

Results obtained from the June, 1984 small mammal trapping grids, along with 
data describing the grids, are presented in Table 6-37. Table 6-38 includes a 
summary of the linear trapline characteristics and their trapping results. 
Comparative data from substantially larger scale, longer term, small mammal 
trapping programs conducted at Upper Newport Bay, Bolsa Cbica, and Ballona 
Creek are summarized in Table 6-39. Finally, Table 6-40 provides a listing of 
faunal remains identified from the barn owl pellets collected on the study 
site. 

Brief comments on each of the mammal species c9nfirmed from the Santa Ana 
River and lowlands study site are presented below. These are followed by 
discussions of mammalian faunal diversity. population densities. and food 
requirements/predator-prey relationships. 

Species Commentaries 

Common opossum 
Opossum tracks were regularly found along the Greenville-Banning Channel, 

both north and south of Victoria Street. Dead opossums were observed on the 
Pacific Coast Highway near the oilfield entrance and at the end of 19th Street 
just east of the study area. 

Ornate shrew 
The only shrews recovered were two 

beneath a pole north of Victoria Street. 
throughout the study area. 
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Table 6-36. Confirmed species of Mammals from the Santa River Study Site·and 
Similar Regional Hab~tats. 

Species 

Common opoaswa 
(Didelphis marsupialis) 

Ornate shrew 
(Sorex ornatus) 

Broad-handed mole 
(Scapanus latimanus) 

Black-tailed hare 
(Lepus californicus) 

Audubon cottontail 
(Sylvilagus audubonii) 

Brush rabbit 
(Sylvilagus bachmani) 

California ground squirrel 
(Spermophilus beecheyi). · 

Botta's pocket gopher 
(Thomomya bottae) 

Western harvest mouse 
(Reithrodontomys megalotia) 

Deer mouse. 
(Peromyscus maniculatus) 

California meadow vole 
(Microtus californicus) 

Muskrat 
(Ondatra zibethica) 

Rat 
(Rattus sp.) 

House mouse 
(!!!!!., musculus) 

Coyote 
(Canis latrans) 

Gray fox 
(Urocyon--cinereoargenteus) 

Raccoon 
(Procyon lotor) 

Long-tailed weasel 
(Mustela frenata) 

Spotted skunk 
(Spilogale putorius) 

Stripecl skunk 
(Mephitis mephitis) 

Mule deer 
(Odocoileus hemionus) 

Upper 
1 Newport Bay 

X 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

~Thompson (1977); ~illingham Corp (1971); 
Hayes and Guyer, ~ Schreiber (1981) 
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Locality 

Santa 

Ana 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Bolsa 

Chica2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ballona 

Creek3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Table 6-37. Santa Ana Study Site, Small Mammal Trapping Grid Results (June 
S-8, 1984). 

Habitat 
Canyon Salt Ruderal 
sase Marsh Fields 

Tra:e:eins Grid Characteristics 

Number of traps: 44 60 54 
Grid size: 4 X 11 6 X 10 6 X 9 
Trap spacing: 50' 50' 50' 

Effective trapping area (acres): 2.52 3.44 3.10 
Trap nights: 132 180 ,162 

Number of Individuals Tra:e:eed 

California ground squirrel 3 

Western harvest mouse 3 7 13 

Deer mouse 11 1 

California meadow vole 1 

House mouse 2 
" 

Total individuals: 15 10 16 

Overall capture rate: 11.4% 5.5% 9.9% 
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Table 6- 3,1. Santa Ana Study Site, Small Mammal Linear Trapline Results (Ausus.t 
9-12, 1984). r 

. i 
! 

Location: North of Salt South of i 

•t Victoria St_. Marsh 19th Street 

Vegetation: Ruderal Salt r 
Fields Marsh Riparian I - ' 

Tra2line Characteristics 
! 

Number of traps: 40 28 40 I 
Trap spacing: SO' 40' SO' 

Trap nights: 120 84 120 

Number of Individuals Tra22ed 

California ground squirrel 2 

Western harvest mouse 9 10 2 

Deer mouse 4 s .--
California meadow vole 1 

Total Individuals 9 17 7 

Overall Capture Rate 7.S% 20.2% S.8% 

l 
·l ... 
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Table 6-3._ s-11 Mammal Trapping Results froa Regional Coastal Wetlands 

Habitats (see Table 6-S~for reference sources). 

Location 
Upper 1 Bola~ Ballot• 

Ne!!!ort Bai Chic a Creek . 

Trapping period (aonth/year): 8/77-11/77 7/7Q-10/70 7/80-5/81 

Total trap nights: 1236 1239 2005 

Western harvest aouse 4 23 66 

Deer aouse 8 12 

Norway rat 4 

Bouse Mouse 27 8 71 

Total Captures: 56 45 144 

Overall Capture Rate: 4.5% 3.6% 1.2% 
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Broad-handed .ole 
MOle tunnels were observed 1D the oilfield area and near Victoria Pond. 

The skeleton of one individual va. recovered from a barn own pellet collected 
north of Victoria Street. 

California black-tailed hare 
Jack rabbit were obaerved twice 1D the early aornina north of Victoria 

Street. They are probably aore ca.aon on the upland mesas near this area, 
seld011 venturina down to the lover elevation ruderal habitat of the study 
aita. 

Audubon cottontail 
Rabbits were observed 1D every area and on every trip to the study site. 

They are extr ... ly numerous over the whole area. 

California around aguirrel 
Ground aquirrela were obaerved throuahout the study area and are espec

ially numeroua in the araaay areaa of the oilfield and aalt aarah. 

Botta'• pocket sopher 
Gophera were neither directly obaerved nor trapped durin& the study, but 

signa of aophera were ca.aon and the remains of aeveral were found in barn owl 
pellet= collected in tho aru. They arc ccuidorod cc:=cu throu;hcut the 
drier portions of the atudy area. 

Western harvest 110use 
The western harvest mouse vaa the aost ca..on species of rodent trapped 

1D the study area and waa also comaonly represented in barn owl pellets. All 
individuals trapped were referable to the ca..on inland subspecies of harvest 
mouse, ReithrodontO!YS Jle&alotis lonsicaudus and not to the southern Cali
fornia salt aarah subspecies, !· aesalotis liaicola. 

Deer aouse 
Deer mice vera common in the re.nant coaatal saae habitat of the canyons 

and bluffs, and were found less co.aonly in nearby areas, includin& the hiaher 
elevation salt aarsh habitat. 

California meadow vole . 
Voles are notoriously trap ahy and it is. not surpris.ina that few were 

cauaht inlliva traps. The areat number of skulls found in barn owl pellets, 
plus the-frequent occurrence of runs in the arass throuahout the area, indi
cates that this species is common on the study site. 

European rat 
On one visit to the 

Victoria Street bridae. 
determined. 

Bouse aouse 

study site a rat was observed in the rocks under the 
Whether it was a black or Norway rat could not be 

Two house mice were trapped near Victoria Po~d. The species may be 
considered a rare invader of the lowland area from naiahborina housing tracts. 
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Coyote 
Twice durina the.study a coyote with a broken front lea vas observed 1n 

the oilfield area. Scats of coyote were found throuahout the study area. 

tons-tailed weasel 
w ... els were observed in the canyon and oilfield area and a red-tailed 

hawk was seen eatiDa a weasel north of Victoria Street. 

Striped Skunk 
Trackway& of skunk were reaularly observed in the study area, two dead 

skuuka were found near the west end of 19th Street and a skunk skull was found 
in the canyon area. 

Additional Species. 

While not confirmed, it is hiahly probable that the bruah rabbit (Sylvilagua 
bachmani) also occurs at the Santa Ana Study site. This species cannot be 
identified by siaht iD the field. Ita presence iD stailar habitats at nearby 
Bolsa Chica (Table 6-36) however, makes its occurrence at Santa Ana River 
quite likely. 

Other species confirmed fro. nearby coastal sites (Table 6-36) but not found 
at tha Smta Alia River include fox, raccoon, imakrat anci 1111le deer. Sip and 
tract. ot thu species are all readily identifiable but were not found, 
auaaestinl these species do not ~ccur at the Santa Ana River site. 

Several ..... 1 species eharacteriatic of coastal saae and arasalaad habitats 
1D southern California were not found ill the Santa Ana :River study area. 
These include several rodents in the aenera Neotoma (voodrata), Peroanathus 
(pocket lllice), and DipodO!IY& (kanaaroo rats) , as well as the species Pero
myscus californicue (California mouse) and Peromyscus ereaicus (cactus mouse). 
Also lllissina are racoons, bobcat and foz. The relatively small aerial extent 
of suitable habitats and their aenerally disturbed quality are responsible for 
this. Those species that were found at Santa Ana are the ones most likely to 
survive near suburban development or in disturbed v,egetational zones. The 
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. absence of the s.outhcrn California salt marsh subspecies of.llaithrodontomya. , 
!· mesalotis limicola. is an indication of the relatively poor quality of the ~--
salt mars~ habitat. 

Mammalian Population Densities 

Trapping for small mammals was conducted during the summer months when rodent 
densities should have been at or near their hiahest levels. Coastal sage 
habitat in southern California often yields trappina success rates of 20% or 
more (Vaughan, 1954). Trappina success in the coastal sage habitat of the 
Santa Ana River study area was lower however (11.4%), probably because of the 
small area of habitat and the amount of disturbance it,receives fro. periodic 
mowing and floodina. 

Trapping success in the marsh area was somewhat higher than haa been found in 
other southern California marshes (see Table 6-39). This can be attributed to 
the restricted tidal regime in the marsh and the presence of upland dune and 
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road areas well above tide level. These factors have resulted in both the 
invasion of the aarsh by weedy species that provide additional food resources 
for rodents and also the existence of dry burrow localities for ground 
squirrels and rabbits, both of which are abundant in the aarsh area. 

The riparian area just south of 19th Street that was trapped during this study 
has little water flow. Channels are filled by winter rains and much of the 
habitat is flooded through the winter and spring. This probably explains the 
poor trapping success here as compared to other southern California riparian 
habitats (see Vaughan, 1954). 

Population densities in the ruderal field areas north and south of Victoria 
Street are what one might expect for such habitats. Trapping success was low, 
but much of the small rodent population consists of gophers and voles, both of 
which are seldom captured in small 1lallllllal traps. The numerous remains of 
these two species in barn owl pellets (Table 6-40) indicates that both species 
are numerous in the ruderal field areas. In all areas, the densities of 
rabbits and ground squirrels seemed higher than usual. This probably reflects 
the lack of large, wide-ranging predators at the study site. 

Food Reguir.ments 

Herbivorous species are by far the most numerous feeding type in the Santa Ana 
River study area. These include the rabbits, vole and gopher, which feed 
primarily on foliage and roots; the ground squirrel and harvest mouse, which 
in addition to eating foliage, feed on seeds; and the deer .ouse, which feeds 
on insects as well as plants. Totally carnivorous species are represented by 
the coyote and weasel. Coyotes feed on rabbits, gophers, and ground 
squirrels, while weasels feed on the ni.al.ler rodents, lizards, birds and 
amphibians. Omnivorous species which feed on a variety of vertebrates, 
invertebrates and plants are represented by the opossum and skunk. The only 
totally insectivorous species observed were the shrew and mole. 

Somewhat more detailed information on species predator-prey relationships is 
presented in the Ballona Creek study (Friesen et al, in Schreiber, 1981), with 
additions from Hall and Kelson (1959) and Burt and Grossenheider (1964): 

Ornate shrews are insectivores taking insects, larvae and pupae. Related 
species take spiders, snails and earthworms; they can swim well both at and 
below the water surface. 

Broad-handed moles are nocturnal and.active year round. They probably prey on 
earthworms and insects; likely predators include owls, snakes, skunks and 
weasels. 

Audubon (or desert) cottontail and black-tailed hare (or jack rabbit) both eat 
grasses, shoots and many other kinds of vegetation. Predators include hawks. 
owls and gopher snakes. At Ballona the cottontail remains in dense pickleweed 
stands even when flooded with shallow water. 

California ground squirrel feeds principally on vegetation - leaves, non
woody stelllS and seeds. but is also known to take insects and animal material. 
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7.0. TROPHIC RELATIONSHIPS 

The feeding habits of 110st of the terrestrial vertebrates observed in the 
Santa Ana River Marsh and adjacent lowlands are well known (s••• for instance, 
Martin, Zim and Nelson, 1951). What is important to know is not so auch what 
these species eat, but rather which resources are limiting to their popula
tion.. In addition to adequate food supplies -- nesting sites and the exist
ence of resting areas may affect avian population levels within an area. 
Seasonal variation is also important. Rot only do bird populations vary with 
the season but limiting factors and needs may also change, both throughout the 
year and from year to year. Sa.e birds feed exclusively on vegetation during 
the winter but avitch to insecta during s'WIIaer JaOnths. A habitat can be 
perfectly satisfactory as a feeding around but lack neat sites, requiring 
certain species to leave the area for the breedins season. 

These seasonal and annual chana•• lUke the cou.truction of food veba for 
natural COimllUUities a difficult taak. For habitat areas at the Santa Ana 
River study aite the task ia further coaplicated since individual habitat 
areas are 811&11 and do not contain coaplete ecoayst.... FurtherJaOre, no 
atteapt vas aade in this study to quantify coaponenta of aquatic habitats. 
Despite these difficulties, food veb diagrams for each of the habitat types 
delineated durina the study have been constructed and serve to illustrate the 
relationships outlined in thia report (Fisurea 7-1 throuah 7-6). The relative 
sizes of individual boxes within each diaar.. reflect our beat estimates 
(often subjective) of the relative abundance of each resource, antaal species, 
or group. Arrow thickness between boxes indicate the relative iaportance of 
eneriY transfer between the coaponents in the diagrama. For simplification, 
only the major pathways of eneriY flow have been diasrammed. 

7. 1 SANTA ANA I.IV!R. CHANNEL 

The food web for the Santa Ana River Channel (Fiaure 7-l) consists of parallel 
terrestrial and aquatic sy•t-..; the aquatic developed in the lover channel 
reaches and the terrestrial in the upper reaches. There is little interaction 
between th•. Annual aourina of the channel bottom by apHna runoff elimi

·nates both terrestrial and aquatic vegetation from the channels and also 
eliminates auch of the bottom invertebrate fauna. This flora and fauna is 
re-established each year after winter rains, but never reaches the richness 
found in other sections of coastal wetlands. The result is that the channel 
is little used for feeding or neatins by land birds, there being little or no 
vegetation to their likina. Water birds use the area 110stly for resting 
rather than as a feeding or nesting area. Those that do feed are mostly 
shorebirds, feeding on sand flies and other insects along the waters edge. 
Black-necked stilts feed predominantly in this manner,and are numerous. Due 
to the scouring of the channel, food supply for fish is meager and fish 
populations are low. This in turn is reflected by the small number of fish
eating· birds using the channel. No reptiles or IIUUIIID&ls reaularly occur in 
this habitat. 
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7. 2 GREENVILLE-BANNING CHANNEL 

Unlike the Santa Ana liver Channel the Greenville-Banning Channel (Figure 7-2) 
shows no evidence of annual flooding and scour. Tidal fluctuation is minimal 
due to sandbar develoP,ent at the ocean entrance of the channel. This, 
together with the influx of freshwater in the upper reaches of Greenville
Banning have prevented the development of .ucb marine life. The muddiness of 
the channel makes it difficult for aerial diving birds such as terns and 
pelican to fish. For these reasons, the number of avian species dependent 
upon marine life, either fish or invertebrates, is ... 11. The ... 11 size of 
the channel and lack of cover along ita banks also minimizes use of the area 
by wildlife. In the upper reaches of the channel, bullruabes are numerous and 
fom the base of a terrestrial food web. A few insectivorous birds occur 
here. Seed-eating birds, such as red-winged blackbird and song sparrow also 
nest here but obtain 110st of their food fr011 adjacent areas. Reptile and 
mammal use of the area is confined to occasional visits by carnivores, notably 
opossum. 

In summary, a depauperate food .upply due to water conditions, the small size 
of the channel, and lack of adequate cover, all contribute to keeping verte
brate use minimal. 

7. 3 COASTAL SALT MAllSH AND TmAL CHANNELS 

The reJID&Dt tidal channels of the coastal salt marsh (Fiaure 7-3) do not 
8upport as many birds as one would expect for an area of this size. As with 
the Greenville-Banning Channel, the reason ae81l8 to be poor developaent of 
aquatic food· resources, both algae and invertebrates. Inadequate tidal 
flushing and poor ace••• to food resources (due to minimal tidal mudflat areas 
and steep channel banks) are also responsible. The ursh itself also seems 
depauperate in certain ways. Although rodent populations and associated 
raptor populations are normal or above no1'11&l for what one lllight expect in 
such a limited area (possibly reflecting drier, .ore upland-like conditions), 
many marsh birds are absent. 

The salt marsh is quite large (78 acres), yet bas only a few widely separated, 
steep-banked, tidal channels. This, together with the tidegate-dependant 
muted tidal regime, results in much of the marsh .surface being quite dry. It 
apparently depends on unusually high tides and annual rainfall for its mois
ture (especially apparent during the dry winter of 1983-84). As a result of 
these conditions the ursh vegetation tends to be rather dry and scrubby. 
Dense, lush green pickleweed (Salicornia virginica) stands typical of regular
ly tidally flushed coastal marshes are absent. "Low marsh" vegetation, 
especially Pacific cordgrass (Spartina foliosa) - again typical of fully 
tidal marshes -- is also absent at Santa Ana. This habitat typically harbors 
a much richer assemblage of benthic invertebrates than the drier "high marsh;" 
it also provides more suitable habitat for clapper rails. 

' As in the case of other ruderal field areas on the stud~ site, regular use by 
large flocks of seed-eating birds, especially in winter, indicates that there 
is plenty of food available for such species in the marsh. Species that feed 
primarily on invertebrates, such as meadowlarks, wrens and flycatchers are 
found in low numbers. The open nature of the marsh affords little shelter and 
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as a result mammalian predators such as coyotes are un~ommon. Another result 
ia that moat avian species also leave the area in summer due to the lack of 
suitable neatina sites in the marsh. 

7.4 MESA BLUFFS AND CANYONS 

Coastal saae scrub. where present. appears healthy but supports what se .. to 
be belov normal nuabers of birds • reptiles and ~~aJ~a&ls (Figure 7-4). The 
liJiitina factor for this habitat 1a ita aall extent and the fact that it 
forma a narrow strip of habitat between areas where heavy disruption has 
occurred - oilfield operatiou on both the mesa above, and lovlanda belov. 
Species with exteuive ranaea have disappeared and only thoaa species that can 
survive in a l:iaited area remain. Of these aaller an:lm.al.s. only the birds 
are present in nearly normal nuabers for a habitat area of this size. Nuabers 
of reptiles and aall IIUIDIII&ls are lov. This is probably due in part to 
predation pressure froa neiahborina ruderal fields of the mesa tops. which 
support a lara• population of vinterina rap tors. Suppression of weeds and 
·oilfield clearina by mov1na have disrupted the native veaetation and allowed 
invasion by faster arovtna weeds. Since these weedy species provide less 
suitable cover and food supplies. this baa also reduced saae scrub vertebrate 
populations. 

7. S TD OILFIELD 

- I 
I 
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The freshwater habitat in the oilfield is eph ... ral in nature. dependent upon ~!, 
local rainfall and runoff for a water supply. The use of the area by wildlife 
(Figure 7-S) therefore varies fro. year to year as water supply varies. The 
winter of 1983-84 vu a dry one and freshwater habitat vas liaited both in 
acreaae and duration. The nu.ber of birds that shoved siiJlS of nestina in 
early sprilla se ... d normal for the size of freshwater habitat available. but 
most abandoned the area as it dried up. Because of the seasonal nature of the 
fresh water ponds, fish are not present in this area. The herons present feed 
primarily on froaa and tadpolea. The area of riparian habit in the oilfield 
is small but seems to support a normal fauna for ita size. The ruderal fields 
in the oilfield have lov populatioll8 of mammals and reptiles. This is due to 
the presence of a lillited variety of plants and to regular disruption by 
mowina operatio1UI which eliminate cover and allow severe predation to occur. 
Bird populations of the ruderal fields seem normal in size, but many species 
appear to leave the study area in sw.er due 'to the lack of appropriate 
nestina sites. 

7. 6 19TH STREET TO VICTORIA STREET 

Victoria Pond is heavily used in winter by waterbirds. However. most seea to 
rest on the pond rather than feed there. The pond ia dependent upon local ( 
runoff and is areatly reduced in size by evaporation in summer. This takes 
the water away fro. marsh areas surroundina the pond and prevents the develop- ---
ment of a stable marsh community. The use of Victoria Pond by lara• numbers 
of restina gulls in winter may effect both its water quality and the develop- ·~-
ment of aquatic veaetation. Resident waterbirdrwere ,few in number durina the 
1983-84 study period, probably in part due to the unusually dry winter. A few 
mosquito fish are present in Victoria Pond and are fed upon by herons. l"ittle f 
(least) tern, grebes, and kinafisher. L 
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The riparian com.unity in the Victoria Pond study unit, consisting primarily 
of a large stand of willova in the southeast corner of the area, is heavily 
used by human residents of the area. During the study period ·many willows 
were cut dcnm and undergrowth in the willows was heavily impacted by hWIIaD 
use. Birds that neat in trees and dense shrubs in the riparian ~om.unity were 
little effected by this diaruption, but ground species such a• rodents and 
lizards seemed few in number. Flooding of the area in winter may also con
tribute to these low numbers. 

The ruderal fields of thia section vera not plov.d during the year, nor were 
they much disturbed by human use. Nevertheless, the vegetation, although 
lush, is limited in diversity. For an area of such limited diversity, it 
supported a fairly lara• number of ....ala and reptiles. Bird numbers in this 
habitat were also high. Raptors regularly used the area but did not neat on 
site. Many seed-eating species also appeared to move off the property to find 
neat sites. Food web relationships for this study unit differ froa those of 
the Oilfield only in the additional presence of fish, and the birds associated 
with them (Figure 7-5). 

7.7 NORXR OP VICTORIA STI!Er 

Due to agricultural use in the past, ruderal fields north of Victoria Street 
exhibit a lim.tecl ve;etatioa&l divcrcity. Fire breaks are alao regularly 
plowed acroaa the area. The populations of &111&1.1 .-ala, reptiles, and 
aeed-eatina birda are hi&b however, and there appears to be plenty of plant 
food available. A large nuaber of rap tors also hUDted over the area. How
ever, both the rapt ora and seed-eating birda leave the area durin& nesting 
season because it lacb suitable nestiq sites. Food web relationships for 
this area are identical to those for t~e Oilfield (Figure 7-5), ezcept for the 
absence of any aquatic vegetation and associated species. 

7. 8 OCEAB BEACH 

The ocean beach area surveyed during this study does not constitute a complete 
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ecosystem (Figure 7-6). It is used only as a resting site by a few species )1 

·and as a nesting site by little terns (California least terns). which nest 
within a fenced area set aside by the California Department of Fish and Game. 

7.9 SUMMAllY 

To summarize, vertebrate populations are usually limited by food resources, 
spatial requirements, or the availability of suitable nest sites. In the 
Santa Ana River Marsh and lowlands the small size of individual habitat types 
and their generally disrupted nature, whether due to historical or current 
events, have an effect on wildlife numbers. It appears that marine habitat 
food resources are below normal, due either to periodic flooding and channel 
scour, or inadequate tidal flushing. A8 a result there is little food for 
shorebi~ds, or fish -- upon which many fish-eating bird• depend. The remnant 
coastal salt mars~ is,too small to provide nesting sites for most water-relat
ed species and the area is used primarily by migratory and wintering birds. 
Freshwater habitats lack a stable water supply and fluctuate in quality from 
year to year. Periodic drying and the small size of the freshwater areas 
involved keeps their associated vertebrate fauna low. 
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Terrutrial babitat8 at Santa Ana tiver al•o •uffer fro. U.aited •ize and 
frequent duturbance. The poor quality of the •alt ureh habitat r,flecu 
1Dadeq1aate tidal fluhiq and iU aall •ize. Coutal aaa• and ripar.ian 
habitat• are wo of liaited utent and nffer di•ruption froa prOvina ad 
tree cuttiq, re•pectively. The ruderal field• are depauperate ill epecie• due 
to put qricultural activiti•• and 8CJVilla for ned and fire control. Seed
eatilla epeciee .... leut affected by th••• di•ruptioll8, but often leave the 
area durilla the breedilla aeuon becau•• of a lack of adequate ne•tilla •it••· 
Rabbit•, around equirrele, and vol••• are nuaerou• over .uch of the terre•
trial habitat, u are raptoral bird•. The raptor• however, like the •••d
eatilla •peciee, u•ually leave the area to neat •l•ewhere. Lara•r ..... 1. and 
reptiles .... •care• in all habitau. Thie 1e due to lack of cover and 
frequent disturbance of th• •eudy areu. 
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8.0 ANTICIPATED PROJECT IMPACTS, 
MITIGATION & MARSH RESTORATION 

The purpose of this final section of the report is to draw toaether data and 
conclusions presented in earlier sectiou and outline the aore significant 
biolosical impacts likely to result if . the SANTA ABA RIVER. FLOOD CONTROL 
PI.OGUM, ALL-RIVER. PLAN (Phase 1, Alterutive 6; U.S. Anly Corps of Ensineers, 
1980} is fully impl ... nted u presently proposed. 

Potential adverse physical impacts and their biolosical consequences are 
considered first; positive impacts second. A third section covers potential 
mitisatins measures that have either already been put forward (U.S. Army Corps 
of Engineers, 1980), or in liaht of this study, should now be considered. The 
section concludes with a brief review of soae options for marsh conceptual 
restoration design and plaanina. 

Our criterion for definina a potential ecoloaical impact as either "POSITIVE" 
or ''NEGATIVE," is whether or not it results in an overall net increase or 
decline on one or aore of the following: 

• area of a presently available habitat, 

• size of local species populations, 

• primary and secondary production levels, 

• overall community diversity (i.e., species richness), and 

• overall ''vigor" of the coa~UDity, ita ability to sustain itself 
throush natural year-to-year variations in local ecoloaical condi
tions. 

8.1 POTENTIAL NEGATIVE IMPACTS 

8.1.1 NEGATIVE PHYSICAL IMPACTS 

The principal project-related PHYSICAL IMPACTS ·that would acco.pany eompl@tion 
of the "All River Plan" flood contro.1 prosram have already been outlined in 
Section 2.0 of this report. The more significant long-term, unavoidable 
negative physical impacts would be as follows: 

• Elimination of the Greenville-Baanina Flood Control Channel below 
Vietoria Street. 

• Replacement of the present soft-bottom Greenville-Banning Channel 
above Victoria Street, with a concrete rectansular channel. 

• Loss of about 5 acres of Victoria Pond. 

• "Loss of about 8 acres of historic east-riverbank wetlands, between 
Victoria Street and Pacific Coast Highway {PCB). 
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• Loss of dearaded salt marsh acreaae (possibly about S acres) 
PCB, due to realigaaent of Talbert Channel outlet. 

near 

A number of additional short-te~ neaative impacts are likely to ta.porarily 
reduce bioloaical utilization and production, on-site. These include: 

• 

• 

• 

Direct disruption of birds, fish, and benthic biota durina cbaanel 
dredaina and construction. 

Indirect disruption of adjacent aquatic habitats due to tidal and 
land-runoff drainaae controls, t.posed to acc~ate construction. 

If poorly timed, on-site construction could disrupt reaular species 
breedina and/or nestinl cycl ... 

• Increaaea in h1DUD disturbance, construction traffic and related 
noise, dust, and air pollution. Possible disruption of present 
"secured access." 

• Liaht pollution and disruption if construction or security requires 
niaht liahtina. 

8. 1. 2 lf!GATIVE BIOLOGICAL IMPACTS 

Baaed on the literature review and field inveatiaations conducted for this 
study, the more sianificant bioloaical consequence• of the adverse physical 
impacts listed above can be outlined as follova: 

Greeuville-Bannina Channel 

Modifications to and/or elia1nation of, portions of the Greenville-Banning 
Channel will replace present non-tidal, soft-botta., brackish aquatic habitats 
(including a liaited area of bulrushes, Scirpua sp.) with a concrete rectanau
lar channel. Although fully open to tidal flushing, the upstrea. portions of 
the channel will probably be dry much of the tiae. 

The bulrushes, which presently provide neatina habitat for song sparrow, 
red-winged blackbird, and ccm.on yellovthroat, will be gone. Crayfish and 
amphibian larvae (tadpolea) will al•o di•appear and the channel will no longer 
host flock&- of up to 40 egrets that occasionally feed among the bulrushes. 
Use by f1ah-eatin8 birds: grebes, loons, herons, pelican, and cormorant will 
also be eliainated. Opossum that presently reaularly use the ~hannel may also 
be displaced. 

Removal of the dike that presently separates the Santa Ana River and Green
ville-Banning Channels will force the locally resident flock of some 30 to 50 
killdeer to find neat space elsewhere - possibly in the channel bottom 
further upatreaa. 

On the positive aide, the somewhat larger size and more protected nature of 
the concrete replacement channel could provide a new resting-loafing area for 
gulls or shorebirds temporarily displaced from other local areas by high tides 
or human disturbance. 
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Victoria Pond 

The u.s. Army Corpa of Enaineera (1980) estimates preaent freshwater habitats 
at Victoria Pond at approximately 13 acres. Winter use of the pond appears to 
be aoatly as a reatina/roostina area away from human diaturbance, by a wide 
variety of ducka as vall as herons, and occasionally cormorant, pelicans and 
are be a. Lara• nuabera of aulls alao reat and bathe in the pond in winter. 
Feed ina uae by any of these species is only sporadic. . ~- d-l ~ 
Pond water level .. Y decline durina the aprina and '1.J!!IIHr if evaporation 
exceeds winter rainfall and runoff, as it did in 1983~ The naller ponds Y ,' (.,.__V 
and mudflats exposed aa the water level recedes attract feedina •horebirds and · 
earets. Small nuabers of California least terns, kinlfiaher and pied-billed 
arebe fish in the pond and several species successfully neat there (arebe, 
mallard, coot, least bittern, atilt in 1983-84 -- poaaibly black-crowned niaht 
herons and others also, in wetter years). 

Loss of 5 acres of this site - po .. ibly includina open water. freshwater 
marsh • willow scrub, and vernal ponda - as proposed • would obvioualy severely 
disrupt and significantly reduce (40% acreaae reduction) uae by birds and 
other wildlife. 

East Riverbank Wetlands 

Proposed widenina of the Santa Ana River Channel, and· incorporation of the 
parallel Greenville-Banninl Channel, will result in the loss of aa.e 8 acres 
of historic wetlands adjacent to the present eaatern channel bank between 
Victoria Street and the Pacific Coast Hiabvay. 

Although once occupied by high-quality coastal salt aarah·, thia area is 
presently dominated by ruderal field habitats, heavily disturbed by on-goina 
oilfield operations. A variety of wintering seed-eating birds (house finch, 
sparrows) visit these ruderal fields. The fields are also regularly hunted by 
both wintering and reaident raptora. 

In the sUJIIIIler several birds aucceaafully neat here, or nearby - black
shouldered kite, shrike, kestrel, song sparrows, and c01111on yellovthroat. 
Swallows hunt for insecta here also. Rabbits and around squirrel are common. 

Disturbed ruderal areas remain COIIIIOn within the study region and moat species 
characteristic of such habitats are relatively opportunistic. While loss of 
this acreaae .. y reduce the total wildlife support capacity of the study site 
by a small amount (loss of 8 acres from the fenced oilfield area of 157 acres 
-- a 5.1 percent loaa), no unusual or unc01111on species of plants and animals 
are represented here. 

Talbert Channel Salt Marsh 

Despite its degraded condition the scarcity of, and, regulatory protection 
afforded, salt marsh habitats makes the probable la.ss of about 5 acres of 
marsh due to realianment of Talbert Channel, a significant negative impact. 
While-wildlife uses in the area are presently low, its specific location and 
potential capacity for restoration make this site of particular importance. 
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Public Beach and Least Tern Neee!ns Preserve 

The negative t.pacta of diaruptiou of public beach acreage are self evide~t. 
Since the ocean beach is heavily used by swimmers and surfers, wildlife uset!a~ 
generally low. The n:ceptiou, of course, ia the fenced pres•rve set aside: 
adjacent to Talbert Channel for endangered California least tern nesting·.). u 
noted by Massey (1980), this area ia one of the fev remaining natural, hiatOr
ical sites where least terns continue to breed · aucceasfully. Losa of 1. 5 
acres -- one third -- of the preserve would undoubtedly have a serioua neg
ative impact ou both the co~ony size and ita breeding succesa. 

Short-Tara Adverse Impacta 

The potential biological significance of the short-tara impacts noted in 
Section 8.1.1 are clear and atraight-forward and need not be discussed further 
here. 

8.2 POTENTIAL POSITIVE IMPACTS 

8. 2.1 POSITIVE PHYSICAL IMPACTS 

·construction of the presently propoaed flood cont~ol project -- irrespective 

! 

of potential mitigating measure• -- will also reault in at leaat two POSITIVE ( 
PHYSICAL IMPACTS u follon: I 

• The broader, deeper, Santa ADa liver Channel entraace ~11 promote 
more effective tidal fluahing within the channel -- poaaibly year
round. 

• Sa.. 3-.illion cubic yarda of aediaent suitable for beach replenish
ment will bee~ available for local shoreline discharge. 

8.2.2 POSITIVE BIOLOGICAL IMPACTS 

The positive phyaical impact• noted above (again, irrespective of potential 
mitigating measurea) are likely to have the following biological consequences: 

The broader, deeper, channel-mouth and enhanced tidal flushing will result in 
easier movement and exchange of ocean fish and invertebrates between shallow
water offshore habitat• and the lower Santa ADa River Channel. While winter 
scour from rainfall runoff will probably continue to preclude the development 
of a "mature" benthic biota, overall variety ancl availability of food organ= 
isms, particularly to fiah-eating birds using the channel, should increase. 
This will likely increase the numbers of such species (grebea, pelican, 
cormorant, herons, terns, red-breasted merganser and belted kingfisher) 
feeding in the Channel. 

The shorebirds (including both migrant species and resident black-necked stilt 
and killdeer) and gulls that presently rest and roost' within the Santa Ana 
River Channel will continue to do so. Increased tidal action may force them 
to relocate further upstreaa, however. Feeding may increase if changes in 
channel configuration enhance conditions for the development of benthic 
invertebrates. 
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The availability of sediments suitable for beach replenishment will have a 
positive impact upon the local beachsand littoral drift budget, a continuing 
problem throughout southern California. Any disruption of sandy beach in
faunal invertebrates from release of these dredged sediments would be tempor
ary, lasting only until the sediments reach a dynamic equilibrium under 
present shore conditions. 

8.3 MITIGATION MEASURES 

During the Santa Ana River flood control alternatives review process, the u.s. 
Army Corps of Engineers (1980) proposed a number of mitigating measures that 
were eventually incorporated into selected Alternative 6, the All-River Plan 
(see Section 2.0). These mitigation measures, proposed to balance the nega
tive impacts discussed under Section 8.1 above, include the following: 

• Restoration of 92 acres of historic salt marsh, channel, and adja
cent upland habitats between the Santa Ana River and Newport Beach 
Mesa (Figure 2-5). 

• Installation of a fully functional tide gate between Santa Ana River 
Flood Control Channel and the restored salt marsh preserve. 

• Enlargement of Victoria Pond to the south and east, to maintain 13 
acres of freshwater habitat. 

• Expansion of the California least tern nesting preserve westward, to 
replace lost acreage (1.5 acres).· 

• Development of a Construction Sequence Plan to ensure that marsh 
restoration and movement of the least terns and Victoria Pond are 
successfully accomplished before flood control improvements begin. 

If thoughtfully planned and successfully implemented in an appropriate se
quence, each of these mitigation measures proposed will have a profound and 
highly significant positive impact upon the habitats and wildlife values 
presently represented in the Santa Ana River Marsh and adjacent lowlands. 

Many issues remain to be resolved however, before these mitigation measures 
can be implemented with a high degree of assured success. What habitat 
characteristics and plant and animal species are moist deserving of restora
tio~? How should the seemingly mutually exclusive requirements of dif~erent 
species be accommodated -- Spartina low marsh for the endangered clapper rail, 
verses upland hummocks for salt marsh bird's beak; intertidal mud-flats for 
shorebirds, verses lush Salicornia stands for Belding's savannah sparrows? 
Should the present marsh be returned to completely natural tidal flushing, 
with extensive submergence and potential die-off of lowlying vegetation? Or 
would a "muted" tidal regime be both more appropriate and less disruptive? 

Ongoing U.S. Fish & Wildlife studies (sponsored by the,Army Corps) are examin-
~ing th~ potential for relocating the California least tern nesting preserve 
eastward along the beach to allow for the realignment of Talbert Channel, but 
are we assured the scheme will be successful? How far in advance of flood 
control construction must habitat restoration proceed, to minimize negative 
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impacts once construction begins?. And how is the restoration to be judged as 
"successful." or "progressing satisfactorily?" 

How can tidal flux and freshwater runoff be handled to max:l,mize wetland 
habitat diversity. if that is a desired restoration goal? How can the fresh
water habitats such as willow riparian, of such concern to local birders. be 
best enhanced? 

And finally, since the habitat restoration site must inevitably become an 
increasingly "managed system." what priorities and public benefits (education, 
research, passive recreation, strict wildlife protection, etc.) should be 
stressed • and what funding mechanisu will be utilized to handle future 
operations and maintenance casts? 

Some additional but less substantial mitigating measures that should be 
considered during site restoration planning include: 

• Possible integration of the·Santa Ana River salt marsh restoration 
prograa with other regional wildlife enhancement goals -- restora
tion of additional salt marsh habitat adjacent to Pacific Coast 
Highway and Talbert Channel, for example, or dedication of a wild
life corridor along.the lower reaches of the Santa Ana River. 

• Provisions for experimental manipulation of wetland site-cbaracter
istics to test and maximize their enhancement/restoration potential. 

• Design of effective buffer zones around wetlands, and other sensi
tive habitats, to enhance overall ecological valuea and strictly 
control access by both the pubiic and nuisance predators. (The 
California Coastal Commission calls for 100-foot buffer zones around 
wetlands, or at least equivalent protection.) 

• Provisions for passive recreational uses - lookouts, carefully 
structured trails. and/or an interpretive area for public marsh 
viewing and education. 

• Development of both a specific Water Management Plan and an overall 
Operations and Maintenance Plan to ensure future successful opera
tion of the restored habitat complex. 

• -rdentification and implementation of an effective mechanism to 
guarantee present and future funding for both operational and 
maintenance tasks that will enevitably be required by the marsh 
restoration program. 

8. 4 MARSH RESTORATION 

Comparison of present conditions, vegetation. and wildlife at the Santa Ana 
River Marsh site with historical accounts (Talbert J952, for example) and 
other southern California Coastal Wetlands (Zedler, 1982), leaves little doubt 
that habitat quality and wiidlife values at Santa Ana have been substantially 
reduced by a long history of environmental modifications and site disturbance. 
Review of our field study results -- particularly the vegetation discussion 
(Section 3.8) and. trophic relationships summary (Section 7.0)- indicates 
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that a feW inter-related factors play key controlling roles in the site's 
present ecosystem. These factors are briefly outlined below, and lead into a 
concluding summary listing of key considerations for the conceptual design and 
planning of the proposed salt marsh restoration. 

8.4.1 VEGETATION FACTORS 

Wetlands vegetation at Santa Ana generally suffers from inadequate water 
supplies. This is reflected b~h in the absence of several key plant species 
and reduced primary production values. 

The salt marsh vegetation suffers from both poor tidal flushing, which pro
vides soil moisture for regular growth; and from inadequate freshwater sup
plies, which are needed for germination and initial establishment of several 
marsh plant species (Zedler 1982, 1984). Increased freshwater would reduce 
marsh soil salinities somewhat and thus enhance primary production levels. 

Presently developed "high marsh" vegetation occupies a lower than normal 
elevation range (86-150 em above MLLW) relative to open ocean tides, and "low 
marsh" Spartina assemblages are absent. If the site were to be exposed to the 
normal range of ocean tides, some areas of high marsh would be killed off by 
too frequent and prolonged periods of tidal submergence. Some of these 
flooded areas could however take on "low iiiarshn characteristics and possibly 
Spartina could be introduced. 

Freshwater wetland habitats of Santa Ana similarly suffer froa poor water 
availability. Collection and utilization on-site of freshwater runoff from 
Newport Beach Mesa (or possibly even pumped shallow-well water) could enhance 
freshwater plant growth and extend the seasonal availability of ponds for bird 
and wildlife feeding, breeding and nesting, etc. 

Protection of willow stands from tree cutting and trampling, as well as 
careful review and possible elimination of certain fire-prevention mowing 
practices, ~ould also enhance vegetation growth and development. 

8.4.2 WILDLIFE FACTORS 

Many of the factors influencing the presence and relative success of wildlife 
populations at the Santa Ana site have already been summarized in Section 7.0. 
The foll~ing list notes several of these key factors and their most obvious 
contributions: 

• Degree of tidal flushing - introduction or exchange of dissolved 
nutrients, organic/particulate carbon and larval, juvenile and adult 
populations; sediment flux; vigor of plant growth. 

• Seasonal river scour - sediment flux (coarser channel sediments 
also contain fewer organisms and less organic matter); removal of 
vegetation; communities always at early stage of succession; reduced 
food resources and protective cover. 

• Marine verses freshwater influences which species can tolerate 
salinity extremes or broadly fluctuating conditions. 
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Relative size, diversity and productivity of various terrestrial 
habitat types. 

Permanence of habitat ephemeral ponds; disruption from seasonal 
moving; year-to-year variation in rainfall and flooding as it 
affects plant growth. • 

Abundance and diversity of food resources, especially for terrestri
al birds and animals. 

Availability of suitable breeding sites and nesting areas • 

• Levels of human disturbance (nesting areas for the birds, destruc
tion of the willows) and predation pressures. 

8.4.3 RESTORATION PLANNING CONCEPTS 

Conceptual planning and design of a marsh restoration prograB for the Santa 
Ana River that will satisfy diverse regulatory agency interests (wildlife 
values, public health and safety, recreation, etc.) is clearly a complex 
problem. Some of the key planning concepts to incorporate into such a design 
are listed below: 

1. Increase tidal flushing - to improve water quality • enhance the 
marine-estuarine biota, and increase the availability of fish as a 
food supply for birds (including California least tern). 

2. Create additional tidal channels to increase soil moisture, enhance 
plant production, and increase "edge habitats." (More succulent 
Salicoruia stands will enhance Belding's savannah sparrow habitat. 
Moister habitat may also reduce small mammal predation pressures.) 

3. Emphasize channel designs with gently slopina banks for easier 
wildlife access. and to promote intertidal mudflat areas and benthic 
biota to encourage shorebird use. 

4e Introduction and propagation of cordgrass (Spartina foliosa) in new 
"low marsh" settings to provide light-~ooted clapper rail habitat, 
if this a preferred agency goal. -- . 

5. Utilization of thoughtfully placed dredge spoil piles (if available 
from dredging) to provide upland cover, ~hrubs, trees, etc. (delib= 
erately selected and planted compatible species) as potential 
nesting sites for birds; habitat for amphibians, reptiles, and small 
mammals; secure habitat "iSlands" in the event of unusually high 
tides or flooding. 

6. 

7. 

Enhancement and maximum utilization of freshwater sources to improve 
freshwater/riparian areas, create seasonal poftds, etc • 

Adequate buffer areas to keep people out (or strictly control their 
access and movement) and reduce disturbance of nesting birds, 
vegetation trampling, vandalism, etc. Dogs and cats should also be 
kept out as much as possible. 
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CALIFORNIA NATIVE PLANT SOCIETY 
Compiler:. W. B. Critchfield 

Rare Plant Status Report 

Date: Jan 1978 

~: ASTRAGALUS PYCNOSTACHYUS Gray var. LANOSISSIMUS (Rydb.) 
Ventura Harsh l'Iilkvetch Munz & McBurney 

Fami.lv: Fabaceae (Leguminosae) :, Pea Family 

~ Ta."Con Code: ASPYL 

Stat\15: Ch"PS (1974) :P.E.-3 · Federal Register (1976): Endangered 

Synonymy ~History: Phaca lanosissima Rydberg (1929); Astragalus pycnostachyus 
var. lanosissimus. Munz & McBurney (Munz, 1932). Type: 

Oct 1882, .!· .!· !, ![. F. Parish 1117 (~rong Herbarium): US. Barneby (1964) 
discussed the confused labeling of the 1881-and 1882 ASPYL collections of the 
Parishes. ASPYL was collected a few times in the next 30 years and not col
lected again for more than 50 years. The only recent collection is in 1967. 
The species and variety na:es mean "with fat flower-spikes" and "very woolly". 

Distributi:;,n; Tyve l~>cality: "L'- Bolsc:., Los Angel'!s Co., ~if." Historically 
known from the coast from ~Ventura Co. to N Orange Co. at ele

vations of less· than 30ft (see attached map). Barneby (1964) considered 
populations in and· S of Los Angeles Co. definitely extinct. He thought ASPYL 
might possibly persist on U.S. mil~tary reservations near Point Hueneme, 
Ventura Co. In 1967 it was collected ca. S mi N of Point Hueneme by R. M. 
Chase (Ventura Co. Dept. Agric.). According to the label, the collection 
was made froa a single pla~: adjacent to Harbor Blvd., directly across the 
road from the entrance to McGrath State Beach, on the S side of the ~outh of 
the Santa Clara River. "Apparently more plants were in a mowed area of lawn 
at the entrance." Maps: USGS Venice, Oxnard, Point Mugu. Seal Beach (all 7.5') 

Description: Herbaceous perennial with a thick taproot and several stout. boll~. 
erect. reddish stems; foliage silvery-white, densely covered ~th 

long hairs; compound leaves nearly sessile, £t-39 leaflets 5-20 mm long; 
nearly sessile flowers numerous, ~dense racemes with peduncles 2-4 £!! long; 
flower with the butterfly-like corolla of the pea, petals greenish-white ~ 
cream-colored, banner (conspicuous upper petal) 7-10 !:!!!!. long; cal;vc-tube 
3-3.5 !!!! long, with teeth l. 2-1.5 .!!!! long; n•arly sessile fruit a single-
celled pod!::!!!!! long; !:,!! ovules !!!.2. seeds. Flowering time: Aug-
Oct. 

Astragalus pycnostachyus var. pycnostachyus grows in salt marshes and other 
wet places along the Pacific coast of San Mateo, Marin, and Humboldc Cose 
It differs from ASPYL in its greener herbage, longer peduncles.(4-10 em), 
longer calyx-tube (3.7-5.2 mm) and teeth (1.7-3 mm). shorter pods (6-10 mm), 
and fewer ovules and seeds (2-5, commonly 4). 

Other species of Astragalus in the region are: (l) ~· brauntonii, (2} ~
curtipes, (3) A. did~ocarpus, (4) ~· gambelianus, (5) ~· pomonensis. (6) 
!· tener var. ~~~ (7) !·· traski~e, (8) ~- trichopodus. They differ from _ 
ASPYL as follows: pod ~trongly inflated: 2, 5, 8; pod more or less completely 
2-celled: l, 6, 7; pod with stalk (stipe or gynophore): 3, 7, 8; pod smaller 
(3-4 mm long): 3, 4, or larger (1.5-7.0 em long): 2, 5, 8; fewer leaflets 
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(7-17): 3, 4, 6; peduncle of inflorescence longer (4-25 em): 5, 7, 8; petals 
purple: 6, or dull lilac: 1; banner shorter (2.5-4 .. ) : 4, or longer (11-17 · ) 
~): 2, 5, 7, 8; teeth of calyx-tube longer (2.5-5 as): 1, 7; fewer flowers 
(3-12) in inflorescence: 6; flowers ~n globose head: 3. 

Habitat: Coastal salt marshes. ·, [ 

Endanser.ilent Factors: Any populations of ASPYL in the Santa Monica or Balloaa 
Marshes are certainly extinct; the latter area is now I 

Marina del Rey and the S part of Venice. Bameby (1964) tried for several· sl 
years without success to relocate ASPYL in the Los Angeles area. He believed 
the type locality,. ••La Bolsa", to be the Ballou& Io!arshes, but this is ques-. / 
tionable. There was (and still is) an extensive area of salt marsh on the . , 
Las Bolsas and Bolsa Chica land grants between Sunset Beach and Huntington 

• Beach in N Orange Co. Horeo•rer there is a railroad. siding named "La Bolsa" I 
on the 1902 edition of :he Corona USGS quadrangle within easy walkinz distan~ 
of the w:arshes at the wouth of the Santa Ana River. Orange Co., where these · 
localities are located no._, wc.s not ~plit off from. L~s An~teles ~.o. \.~n"':il 188~. 0 
Tne Parishes may have been quite accurate in their locality infor.mation, and.! 
aarshes in this vicinity should be checked for ASPYL. Barnaby's distributiod 
cap sh~s a collection at or near the Las Bolsas marshes (which are a little 
!·i of the old "La Bolsa") , but the basis for this mapped locality is unknown. [ 
The Bolsas warshes are partly an active oU field (California Coastal Plan: _ 
California Coastal Zone Conservation Commission, 1975), but a portion may b-
r~lativel:f'undisturbed. The 1967 collection locality in Ventura Co. has br ~
re-checked for ASPYL and none has been found. 

}~nageaeut Su2gestions: The military reservations in the vicinity of"Point 
Hueneme should be scree!led for ASPYL. Las Bolsas 

~arsh (calle~ Bolsa Chica marsh in the Coa~tal Plan}. and the Anahe~ Bay 
warshes just to the N, which are on and near the Los Alamitos Naval Reserva
tion. should also be _carefully screened for surviving ASPYL. _[ 

References: 
Barneby. R. c.. 1964. Atlas of North American Astragalus, Part II. Mem. 
N~ York Bot. Gard. 13:1-1188. 

~nz, P. A. 1932. Southern California plant notes. Bull. South. Calif. 
Acad. Sci. 31:61-70. 

Rydberg. P~ A. 1929. North American flora 24:357-358. 0 (orig. descrip.) 
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Illustrations:· 

Below, from P. A. Munz, A FLORA OF SOUTHERN CALIFORNIA, copyright (S) 1974 
by The Regents of the University of California; reprinted by permission of 
the University of California Press: 

Below, fro~ Barneby, 1964, eopyright~l964 by the New York Botanical Garden 
and used by pirmission: 

Distributigpal map showing 
a portion of the Souehern 
California coast: 
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RARI PlANT S~~TUS REPOR1 

Contributor: James L. Reveal Date: Jun 1-979 

Name: CHORIZANTHE PARRY! var. FERN&~INA (S. Watson) Jepson 
San Fernando Valley Chorizanthe 

Family: Polygonaceae: Knotweed Family 

CNPS Taxon Code: CHPAF 

Designation: C~PS(l974):3-2-2-3 Federal: Threatened (under review) 

Synonymy and History: Chorizanthe ferna.ndina S. Watson (1880); Chori=anthe 
pa.~i S. Watson var. fernandina (S. Watson) Jepson 

(1923). Type, Jun 1879, Mrs. !· A. Bush~: GH; isotypes: CAS, US. 

Distribution: Type from San Fernando Canyon (Goodman, 1934), "ncar the San 
Fernando railroad station" (Brown, 1884), Los Angeles Co., 

Calif. Apparently always rare (Abrams, Davidson & Moxley), and this site 
may account alone for five of the known collections, none of which is more 
recent than 1940. Most date from 1920 or before. TI1ey represent scattered 
sites in Los ~~geles, Orange, and San Diego Cos. in regions now almost 
entirely heavily urb~nized. Some localities may still exist in at least 
modified form, as Mt. Lowe, San Fernando (Pacoima1) and Little Tujunga 
Washes (both flood control areas and the former possibly the type locality), 
Elizabeth Lake, and Chatsworth Park, all Los Angeles Co.; "hills near 
Santa Ana", Orange Co.; and near Del Mar, San Diego Co., this the only 
San Diego collection. Elev.: mostly balow 2500 (4000) ft. USGS maps: 
Calabasas, Del Har, ~fount Wilson, San Fernando, Sunland, Newhall/Val Verde, 
Lake Hughes, Orange/Black Star Canyon/El Toro,_ all 7.5'. 

Description: Chorizanthe is a genus of low annuals with alternate. entire 
leaves that lack stipules, the upper leaves commonly reduced 

to opposite or whorled bracts; flowers enclosed in a spine- or bristle
tipped involucre; perianth (5) 6-parted or -cleft; achenes glabrous. 
CHPAF is a decumbent annual up to 3 dm high; leaves basal, oblanceolate to 
oblong-lanceolate, 2-7 em long, strigose, more so below than above, narrowing . 
to the short petiole; lower bracts similar to· leaves, entire, becoming 
reduced-and acerose above; inforescences cymose, open; involucres aggre-
gated at the ends of the branches into small cluste~s, the tube 6-ribbcd, 
urceolate, 2.5-3 mm long, appressed=canescent, the teeth straight £! mcrclv 

_curved, divergent, sometimes widely so, the outer 3 commonly longer than 
the tube, the inner 3 short, never hooked; flowers white, 2.5-3 mm long. 
glabrous, the tepals unequal, the outer ones oblong-obovate to oblong, the 
inner ones linear-lanceolate; stamens 9; achenes grayish, 2-2.3 mm long. 
Flowering time: Apr-Jun. 

There are many other Chorizanthe that may occur in-~he area; CHPAF may be 
told by the combination of decumbent habit, entire bracts, involucre with 
6 straight teeth, and unequal tepals. 
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Habitat: Gravelly to sandy soils, often in washes, mostly in coastal sage 
scrub. 

Endangerment Factors: Development and urban sprawl have reduced the avail
able habitat of CHPAF significantly. Many historical 

sites have been lost. The Mt. Lowe locality is in Angeles Natl. Forest. 

Management Suggestions: Field work is necessary to discover if CHPAF is 
still ~~tant. If so, the populations should be 

protected from habitat destruction. 

References: 

Abrams, L. R. 1904 and later eds. Flora of Los Angeles and Vicinity. 
Stanford Univ. Press. (P. 114.) 

Brown, R. 1884. Chorizanthe. Proc. Davenport Acad. Nat. Sci. 4:61. 
Davidson, A., and G. L. Moxley. 1923. Flora of Southern California. 

Times-Mirror Press, Los Angeles. (P. 113.) · 
Goodman, G. J. 1934. A revision of the North American species of the 

genus Chorizanthe. Ann. Missouri Bot. Gard. 21:80. 
Jepson, W. L. 1923. P. 298. 
Watson, S. 1880. Botany of California. Vol. 2. P. 481. (orig. 

descrip.) 

··-

Supported by California Department of Fish and Game End~ngered Plant Program 
Study 2.0 Job 1.0 (June 1978). 
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CALIFORNIA NATIVE PLANT SOCim 
eo.pilu: L. 1.. Back&rcl 

Rare Plant Status Report 

Date: 1977 

~= 

F..Uy: 

~ T&X011~: 

Statu=: 

COID!LAHTBUS !WtiTDmS Nutt. u Beth. ssp. MdiTIMUS 
Salt Karsh Biri's Beak 

Scrophulariac:eae: Fiport Family 

CCIWO 

ens (1974): 3-2-2-2 r.s.~al !.agister (1976): bdanserecl 

Sypeum .!!!!_ Bisto9: Corclyl.anthua 111Ariti.mwl Nutt. u Benth. ••P· 111Aritimus• 
(1846); Meuostesia 111Aritilla (Nutt. u Benth.) Greene 

(1891); Chloromou 111Aritimula (Butt. u Benth.) Baller (1907). Type, T • 
. Nuttall .!.:.!!•: ~- ChuaDa aDG Backarcl have raciafiued the tazo'DOIIic concept 

of CCIWO froa that ill CliPS (1974). [S.. ~afarencu.] 

/ 

Distribution: Type collect:iou :&aa "S&D Dieao". Biatorically hp occurracl at 
sea level ill coaatal salt-marshes froa C&rpintea&; Santa Barbara 

Co., to Sa. Dieao Co. azul DOrthern Baja California (to Sail QW.Dt!il). Present 
.clistirbutiou .. be ouly SaD Dieao Co:-iiitliefl.-Uia l.ivu··u ·-. cmwo 
wu &lao reportecl up 1111til 1969 ic:Jr. fraa the Sudyl&DG -r•h Carpentaria) ._ 

r 
I 

l r 
l 

( 
~ I 

in S&Dta Barbua. Co. At about the ~-~f~ ~ capilatiou it &lao ~aa 
ral'Ortecl froa a .anh at: Poillt: Mup. ·. - .= • . • ,·" - ·. _ .· ·- ,...... 

Du~ripti~i cc.IWO 1a ml .,;i,;~ hub:· 15-:30 ca tall, viih ••uil u~_;,diul - -
br&DChu, arayiah sreau (acaatiJIM purplish tiu&eci, hairy). 

t.eavu narrow, 5-20 -.loq. IDfloruceuca of spikaa with lance-shaped floral 
bracu with u.aually a pair of short teeth uu apex. novara without stalk. 
C&lyz similar to bract: ill baiq lance-shaped, but narrower, lac:Jr.iua teeth, and 
uaually miuutaly 2-claft at ~ apes. Corolla tubular, pale below, 2-lippad 
with &D upper baak-lika yalloriah tip aDG a purpliah-tiuaad lower lip and. r . 
pouch. Saeci clark brOW'Il, with a reticulate surface, 2 DD loq. ! 
novariq time: May-Jul; in fruit: to Oct. 

COMAMl is a very di.atinct plaDt in the salt-marsbaa; uo othK Scropb.ulariacaae 
umber occupiu this habitat. 'the 2-lippeci corolla (bird' • beak) &Del the 
lance-shapecl calys diatiquiah it frc:. ita uaociatu and froa other sabers 
of the Scropbulaziacaaa. · 

Habitat: Coutal aalt-marsh, 1rowiua with pickle weed (Salicoruia) auci salt 
grua (Diatichlia). Middle littoral zona accordin& to the ecolosical 

studies of Purer ou the S&D Dieso Bay salt-urshu. 

Endansemaut Facton: Not only filliu& in of coutal aalt-marshu, but &lao 
UDkDOW1l factors have hiahly reduced or aliainatacl COMAMJ 

froa nearly all ita lmOW'D habitats. lluaarch is needed to pin-point what 
these factors are. ' 

Management Sugutiou: Protect habitat froa disturbance. llasaarch needed to 
idautify unknowa factors adversely influaucina plant 

even when habitat persists. Why is CCJMAMl nov apparently soue froa San Dieso 
Bay urshu but still persists (as of 1971) in the Tijuana River estuary? 
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Associated species (Salic:ornia, etc.) seem to be persistiJll. Related. plants 
<••P· paluatris) have apparently ciUappeared from. San Francisco Bay, again 
for unkDowl1 reuons. 

aeferencu: 
Chuana, T. I., &Dei L. 1.. Bac:kard. 1973. Tazonoary of Cordylanthua subgenus 

BBListesia. Brit onia 2S:l35-lS8.. (ll&p aDd ciUc:uasion of distribution, 
past &Dd present) 

DeC&Ddolle, A. t846. Prodr011ua 10:598. (oria. cluc:rip.) 
Gray, A. 1867. New plants of Cal.ifornia, etc.~ collected by H. H. Bolander, 

etc. Proc. Allar. Ac:ad.. Arta 7:327=401. (See p. 383.) 
Greene, E. L.. 1891. Soma nea1ectecl priorities in generic nomenclature. 

Pittonia 2:181. · 
Heller, A. A. 1901. The aenua Ch1oropYron. Muhlenbergia 3:133. 

*Mason, H. L. 1957. (Seep. 711.) 
*Mw!z, P. A. 1959. (See P• 674.) 
*Munz, P. A. 1974. (S• P• 801.) 
*Pe~mell, F. W. 1951. ID. Abr .. , 1951, p. 848. 
Purer, E. A. 1942. Plat ec:o1o11 of the coastal Hlt -nhlaDcls of San Diego 

County, CalJ.fornia. lco1. Monosr. 12:81-lll. 

~· marlti.mlla ssp. paluatris" of B C~ornia &Del oreaou is i.Dc:lucled in the 
tazonoar.ic concept of Muon, Hlmz, ad.. ,..,.,, .. 

' \ 
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Illustratiou: 

Colore •l.U• by L. 1.. B.ck•rcl. 

Dr &Win&• below froa Chu&Da &. Heckard~ 1973 •· reprinted by pe:11l:Uaiou of the 
N• York Botanical Garda~ publiahus of Brittouia: 

·. 
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C. maritimus ssp. maritimus 
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CALIFORNIA NATIVE PLANT SOCIETY 

Compiler: William B. Critchfield 

!!!!.= DICHONDRA OCCIDENTALIS House 
Western Dichondra 

Rare Plant Status Report 
Date: 1977 

Family: Convolvulaceae: Morning-Glory FUdly 

.£!!! Taxon ~: DIOC-2 

Status: CNPS (1974):3-3-2-2 Federal aeaister (1976): Endangered 

Synonymy .!!!!!, History: Dichondra occidentalis House (1906); B.· repens Forst. 
var. occidentalis (House) Jepson (1939). Type, 7 Jan 

1884, .£• !· Orcutt ~·: US. The two species of Dichondra native to Calif. 
are still poorly understood. As recently as 1939 Jepson considered the 
northern D. donelliana Tharp & Jotmst. to be naturalized and the southern 
DIOC-2 .. -"possibly native". 

Distribution: Type locality: San Diego, Calif. On the mainland of Calif., 
DIOC-2 occurs near the coast in Santa Barbara Co. near Surf and· 

Point Sal, in Orange Co. on Niguel Hill, and in San Diego Co. from Agua 
Hedionda S to Otay tit. Alae on San Miguel, Santa los a, Santa Cruz, and Santa 
Catalina Islands. In N Baja Calif. it has been collected on the mainland as 
far S as 9 IRi NW of San Antonio del Mar, and on the Todos Santos and Coronado 
Ialands (see attached distribution aap). !lavational range: 50-1500 ft. A 
collection from Santa Cruz Is. wu identified as D. donelliana by Tharp and 
Johnston (1961), and all collections from Santa aArbara Co. were identified 
as that species by Smith (1976), but according to a. Philbrick and S. Junak 
(pars. coma. Nov 1977) the collections from Santa Barbara Co., including the 
islands, are all DIOC-2. Maps: (U.S. distribution only) USGS Del Mar, 
Encinitas, Escondido, La Jolla, Point Loma, Point Sal, Poway Valley, San Juan 
Capistrano, San Luis ley, San Miguel (E or W?), Santa Catalina S and E, Santa 
Cruz B, Santa RosaS and E, Surf (all 7.5'); Jamul (15'). 

Description: Dichondra is a genus of creeping perennial herbs rooting at the 
nodes; leaves kidney-shaped with long petioles; small, inconspicu

ous flowers borne singly in leaf axils; 5-lobed corolla and calyx; ovary of 
2 carpels, each chamber (locule) containing 2 ovules. DIOC-2 bas perennial 
rbiz~es; herbage sparsely pubescent with short soft hairs; leaf-blade nearly 
glabrous, decurrent on petiole at base of blade; pedicel 5-20 mm long, recurved 
just below flower; calY! 1.5-1~ lons (to 2-2.3 mm at fruiting stage), pubes
cent outside, divided nearly to b$Se, lobes squarish or rounded at apex; 
corolla 3-3.5!! lons (exceeding calyx), funnel-shaped, glabrous, purplish~ 
reddish, lobed about half !!! lensth; ovary developing as a unit into a 
slightly bilobed, debiscent capsule 2.8-3.8 mm high, 4.5-5 mm long, and 2.1-
2.6 mm wide, each locule containing 1-2 brown or black seeds; 2 styles promptly 
deciduous. Flowering time: (Jan) Mar-May. ,fruiting: Mar-Jun. 

The other species of Dichondra with capsular fruits occur in the mountains-of 
SW U.S. (Ariz., N.M., Texas), Mexico, and South America, and all have whitish 
corollas. The other species native to Calif., D. donelliana Tharp & Johnston 
(1961), occurs near the coast from SWOre. to Monterey and in a few localities 
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in the Sierra Nevada. This species and the cultivated Dichondra& differ from 
DIOC-2 in havin& corollas about the same length aa the calyx and in their 
fruit: each carpel develops independently into an indehiscenti bladder-like 
structure (utricle) containing a single ••ad and attached only st the base; 
each utricle is shed as a un~t. Dichondra donelliana also differs in its 
white or greenish-white corolla, lobed more than half its length; lonaer 
calyx (2-3 - in flower, 2 • .5-3. 7 u. in fruit); usually dense, appressad, tawny 
pubescence on the underside of the leaf; and non-decurrent leaf blade. 

Habitat: Locally abundant on open, dry ridau, slopu, and coastal headlands 
in partial shade of tre .. and shrubs or in open places, often arowina 

in thin, sandy or rocky soU. In Baja Calif. it was noted aa havina survived 
a recent fire (a. Moran, pers. c~., Nov 1977). On Catalina it is an element 
of a depauperate coaauuty on "very rocky ridaes and slop .. with little soil 
or on heavUy eroded clayey slopu with sparse or no grassy cover" (Thorne, 
1967). In the Torrey Pines State Reserve N of San Dieao it is fairly common 
on the drier uplands, both in the shade of the pines on N-facin& slopes and 
in the open. In addition to Torrey Pinu, associates noted include prickly 
pear, !2!!,, Asave, and Adenostoma. 

Endangerment Factors: DIOC-2 a 1110re widely distributed than ie wu thouaht to 
· be a fev years aao, and ita rarity and endanaerment were 

over-rated by both CNPS and the Office of Eadaqerecl Speciu. It haa probably 
been under-collected because of its small size, inconspicuous flowers, and 
(for m.any yean) questiouable stat~ u a native plant. For instance, it was 
not known to occur on the uiDland of Baja Callf. until 197.5, when 1.. Moran 
collected it in 3 widely separated localitiu. Some populations in and near 
San Diego have probably been eliminated (Point Lou, La Jolla) • However, the 
occurrence of DIOC-2 on difficult situ and its abillty to propaaate itself 
veaetatively and to withstand fire uke it l~ely that its known distribution 
is laraely intact. The populations in both sections of the Torrey Pines State 
Reserve are in aood condition and protected fro. major disturbance. DIOC-2 
may warrant further consideration as a rare plant, but its classification as 
Endanaered or even Threatened dou not appear to be justified. 

Manasement Sugsestions: Although DIOC-2 does not se• to be particularly rare, 
a field survey of its known distribution.in S Calif. 

would provide a more reliable buis for chanaina the stacua of this species • 

References: 
House, H. o. 1906. A new species of Dichondra. Huhlenberaia 1:130-131. 

(oria. descrip.) 
Smith, C. F. 1976. A flora of the Santa Barbara reaion, California. Santa 

Barbara Mu8. Nat. Hut. 
Tharp, B. C., and M. C. Johnston. 1961. Recharacterization of Dichondra 

(Couvolvulaceae) and a revision of the North Ameri~an species. Brittonia 
13:346-360. ' 

Thorne, a. F. 1967. A flora of Santa Catalina Island, California. Aliso 
6:1-77. 
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DIOC-2 

Illustrations: 

1) below from Mu11Z, A FLORA OF SOUTHERN CALIFORNIA, copyright~ 1974 by 
The Regents of the University of California; reprinted by permission of 
the University of California Press. 

3 

2) below from Abrams and Ferris, ILLUSTllAl'!D FLORA OF THE PACIFIC STATES, 
4 vols., with the permission of the publishers, Stanford University Press. 
Copyright40 1951, 1960 by the Board of Trustees of the Leland Stanford 
Junior University. 

1 

Note: Neither drawina accurately portrays 
the flower. (1) shows it as saucer-shaped 
rather than funnel-shaped, and in (2) the 
corolla lobes extend much less than half 
the length of the corolla. 

... 
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CALIFORNIA NATIVE PLANT SOCIETY 

Compiler: Reid Moran 

Name: -
Familv: 

DUDLEYA STOLONIFEIA Moran 
Lai\ID& Beach Dudleya 

Cruaulaceae: Stonecrop Family 

£!!!,Taxon~: DUST 

Rare Plant Status Report 
Date: 1977 

Statua: CNPS (1974): 3-2-2-3 Federal Resister (1976): Endanzered 

Synonymy ~ History: Dudleya stolonifera Moran (1950). Type, 23 Juu 1948, 
!• Moran ~: UC. 

Distribution: Type collection fr01a uear 110Uth of Aliso Canyon, San Joaquin 
Hills, OraD~• Co., Calif. Also lmOWD froa 2 ·other localities: 

Big Bend area of _Laguaa Canyon and Willow Canyon near its confluence with upper 
Laguna Canyon •. All lmCMl localities are belov 1000 ft ill the San Joaquin Hills 
of 0r8Dge Co. DUST :1a &l)parently very localized ill its distribution and may 
occur in other areas of favorable habitat within the general region. Mapa: 
use-s San Juan Capiatrano I Laguna Beach I both 7. s' . 

Description: Succulent perennial with leaves ill bual rosettes froa a woody, 

f 
I 

l \ l 

·· above fOUDd base (caudu) l.S-3 c:a thick and 10 c:a lema or 
10111er. lorizcmta branches (stolcms), up to S c:a long and 3-8 aa thick, arise -~~ 
fro. azils of lower rosette leaves and terminate ill smaller rosettes. Rosette: 
ritii 12-25 bright greeD leaves, l.S-3 c:a wide, 3-7 c:a lmig, and 3-4 DD thick. 
Cymoae inflorescences arise fraa azils of rosette leaves. Flowers with S 
brisht yeUow-ueen petals fused near their base, 10 stamens with partially 
fused filaments, ana S ascending carpels (pistils) that separate before de-
hiscence (splitting to release seeds). Flowering time: May-Jul. 

DUST is the only species of Dudleya normally producing lateral vegetative 
branches frCIIl the uils of rosette leaves. In all other species, either the 
caudu is unbranched aDci the rosette solitary, or the caudu divides 
dichotomcusly to produce two ronttes. Also, it is readily distinguished 
fraa other species of the area by its specialized habitat and by its flat 
leaves,_which are bri&ht green or marked with maroon, but not at all glaucous. 

Habitat: Apparently DUST always grove on very steep N-facing rock surfaces 
that are c0111111011ly nearly vertical and s011atimes even overhanging. 

The substrate roc:ks are lliddle Miocene sedillentaries. DUST occurs · 1 
abUDdantly with mosses and lichens in a very thin layer of soil- often less l 
than 1 c:a deep. It is caaaoaly the only vascular plant in this habitat 
though in some places it is accompanied by Polypodium californicum Kaulf., 
and ill less steep situations by various other plants. ·\ 

Endangerment Factors: Due to the inaccessibility of 1ts habitat, DUST does 
not seea to be immediately threatened. .As population I 

pressure increases. intrepid plant coll~ctors may pos• some threa~. L . 

Manasement Sussestions: At Aliso Canyon, there have }ee~ houses at the top ( 
of the cliff and a aolf course at dthe bottdoa for l 

several years, but the DUST population seems to r~n UD isturbe • 
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DUST 

uevelopment bas also occurred at the Big Bend aite and, similarly, DUST 
is abundant on the S canyon wall sandstone cliffs. The Willow Canyon 
population is located on the undeveloped Irvine Ranch. DUST appears 
stable at its known locations and not too likely to be threatened in 
the foreseeable future. 

References: 

2 

Moran, a. 1950. Dudleya stolonifera, a new species from Orange County, 
California. Bull. S. Calif. Acad. Sci. 48:105-114. (orig. descrip., photos) 

Munz, P. A. 1974. (p. 387). 
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Illustrations: 

Colored slides by laid Koran. 
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CALIFORNIA NATIVE PLANT SOCIETY 

Co11pi1er: Reid MoraD 

Name: -
Family: 

em'S Taxon Cocie: - -

DUDIEYA MDUICAIJLIS {Rose) Moraza 
Maz17-ate~~~~e4 l)wllqa 

Cruaulaceae: Stcmecrop !'am1l.T 
DtKJ 

Rare Plant Status Report 
Date: 1m 

Status: CHPS (1974): 1·2-2·3 Federal Reaiater (1976): EDdangered 

I 

i 
' I 

Synonymy and History: Hasseanthus e1onsatua lose in Britton & lose (1903). \ 
not equivalent to Dudley& elonsata lose in the same 

publication; Sedua e1onsatua (lose) ledde (1904), not equivalent to!· 
elonsatua Leciebour (1830) ; !.• variesatua (Wata.) lose var. elonsatus (lose) ( 
Johnston (1918); !· oblonaorhizaa Berger (1930). Type, Jua 1901, ~· !· 
Abrams 1785: US. a. 11111ticau1ia lose iD Britton & lose (1903); S. mu1ticaule 
(lose) Fedcle (1904), not equivaleut to!· .U.ticaule Lindley (1s4o); !· 
sanctae-monicae Beraer (1930); ~· multicau1is (lose) Moran (1953). Type, 
Apr 1891, !· !.• Hasse .!.:.!!.·: US. 

Distribution: 'r,ype collection trail blu:tts near Sazrta MoDica, Los Angeles Co., 
Callt. DUMtJ tomerlT occurred at scattered localities below 

2000 tt in tbe IDs ADples Basin, trail Santa MoDica to W San Bernardino and 
- · Riverside Cos., and S to 11 San Diego Co. It probablT is gone t.rc:m the 

western part ot this ranp, but still. persists iD the southern ancl probablT 
eastern parts. OIJe specimen is labeled as beiDC trail Tehachapi, Kern Co. , 
but the locality seems doubttu.l. Mapa: USGS San Onotre Blutt, Laguna 
Beach, Prado Dam, La Habra, San Dimu, all 7.5'. 

Description: Succ:ul.ent perem1ial with lea1';r basal rosettes in winter 2 
spring, tlcwers in the spring, but ~above ground !a S\DZIDI!r 

and tall. Rosettes trail a thickened, upright, under~ stem (corm-like 
e&u'd~l.5·5 em lang and 3-iB Dill thick. Rosette leaves -15 ~long,
linear, 2-6 Dill vide am not n&1TQwd ~petioles !! ~ !?.!.!!.• Cymose 
in:fiorescence arises traal--reat axils &Dd. has 2 or more branches. Five 
bright yellow {aciDs paler), !}?reading petals are tllsed ~ E!!!, and etten 
tlecke€"'¥1 th red. Stamens 10, 5 partially tllsed pistilS. Flowering 
time: May-JUl.. . 

DUMU is not readilT ccmt'llaed with plants belonging to other genera, and 
other Dudlep species ot the same area have evergreen leaf rosettes and 
mostly erect petals. other members ot subgenus Hasseanthua do not occur 
in the same area and have rosettes with leat bases narrowed to thread-like 
petioles. 

• f 

Habitat: IroMU gran mostly iD heavy, etten clayey, s,oi.J.s on open or grassy 
slopes, less commonly on clitts. 

Endangerment Factors: The habitat is obviouslT wlne~l.e t.Q.~ban ~~sion 
ancl possibly to grazing pressure in sc:me areas. DUMU 

~ters some predation by plant collectors. 
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DUMU 2 

Management Suggestibns: DUMU is still rather widespread and under no immediate 
threat. It occurs in the San Onofre Hills, at Camp 

PendJ.eton in 11. San Diego Co., where it is given some accidental but appar
errtly' ettective protection by the u.s. Marines. It apparerrtl.y is cCIZIZDCn 
on the Irvine Ranch in the San Joaquin Hills ot Orange Co. where tor the 
JIIOIDI!nt it is protected trc::m developz~ent. DUMU is also locally CCIIIDOn 
throughout the ecological reserve on the campus ot the Uni v. ot Callt'. at 
Irvine, but the tuture ot this reserve is questionable. 

References: 
Berger, A. 1930. Crassulaceae. In A. Engler & K. Prantl, Nat. Pflanzen. 

Ed. 2. l.8a:445. -
Britton, M. and J. M. Rose. 1903· New or noteworthy North American 

Crassulaceae. Bull. Rev York Bot. Gdn. 3:1-45 (see pp. 37-38). (orig. 
descrip.) 

Clausen, J., et al. 1945. 1'he taxonozay and cytology ot Hasseanthus. 
Desert Pl. LU'e 17:69-83 (see pp. 73-77). 

Fedde, F. K. G. 1904. Die neuen Arten der Bwlerogamen. Bot. Jahresber • 
. 31:760-892 (see p. 828). . 

JoJ:maton, I. M. 1918. A tev notes on the botany ot southern California. 
Bull. S. Calit. Acad. Sci. 17:4-66. 

Moran, R. 1953. Hasseanthus, a subgenus ot Dudley&. lAatl. W. Bot. 
7:110. 

16mz, P. A. 19'74. (See pp. 386-387.) 
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DUMU 3 

Illustration.: · 

Colored slicle by ll. Mitchel Beauchamp. 

Belov reprinted fro. Abrams ancl Ferris, ILLUSTRATED FLOIA OP 11m PACIFIC 
STAI!Sw 4 Vols., with the permission of the publishers, Stanford University 
Press. Copyriaht e 1951, 1960 by the Boarcl of Tru.teu of the Lelancl Stan
fore! Junior University: 

... --· 

Right, froa Clausen et al., 
1945 , where DUMU appeared 
as Hasseanthus elonsatus. 

F 

( 
I 

' I 

• f 
l 
\. 

·\ 

l\ 
F1ar11 ~ Huutrtrt,., ,.,.,,.,.,, .\, llehit ~kefda (XJ/s). 8, Rower lrom a. 1 

(Xa). C, fto,nr lrom 1ide (Xz). D, petal :and I\\"O stamrns (Xz.~l. E. pim4 
(X24). F, tinGle pitril (XJ.Z). G. n~r:ar ~:ale (XI). Or:awinJ:!O b~· Mi~• Florenel. 
Mekeellrom plant ~lrivared in ~rreenbouM, hhaca, :00:.\'., ori~tinelly lrum Jo~bo.on"t 
pasture nortb of Claremont, Calif. 
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Froa a color•cl alia by R. Mitchel Beauchamp. 
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CALIFORNIA NATIVE PLANT SOCIETY 

Compiler: Theodore Niehaus 

Rare P1 ant Status Report 

Date: 1977 

!!!!!.= HEI.IA.lrl'RUS mJ'l.'TALLII T. ' G. ssp. P.ARISBII ( Gr1.7} Reiser 
l:Qs Anaeles Suntlower 

Familyi Asteraceae (Compositae): Suntlover Family 

f!l! Taxon ~: KEmJP 

Status: CNPS (1974): P.E.-3 Fede-ral bpster (1976): Endangered 
. . 

Synonym;r ~History: Helianthus parishii Gr~ (1883); H. californicus 
DC. var. parishii (Gr~) Jeps. (19'25); R. nuttallii 

T. • G. ssp. parishii (Gra,) Heiser (1955). Type, no date, s. B. • W. F. 
Parish 1025: GR. H. oliveri Grq (1885); H. parishii Gr~ f. oliveri 
(Grar) Cockerell (l91S); H. califoruicus 00. var. oliveri (Gray) Blake 
in Munz (1935). Type, no-date (1884?), J. c. Oliver s.n.: GR. -- -

Distribution: Parish • s type collection CUle trCIIl "near San Bernardino," 
Sc Berna-dino Co., md Oliver'• tTP• collection trem "Cienega" a 

railroad stop derivinc its n•e trCIIl a Sp&Dish Land Grut vith much marshy 
area, between l:Qs Anaeles and Santa Monica, l:Qs Anaeles Co. , Calif. Seldom 
collected but known trom San Bernardino, l:Qs Anceles, and Orange Cos. with the 
last known collection made in 1933. Elev. from near sea level to about 5000 
ft. Maps: USGS Newport Beach, Big Bear Lake, Hollywood, Pasadena, Los Al:lcele 
Fontana, San Bernardino South, all 7. 5' , the known site destroyed on most. 

Description: Tribe Heliantheae. Herbaceous perem1ial trom rhizomes with 
tuberous roots • Above ground stems renewed &DnUally. Stems 

!!II.~~ g_-!_ !.• vith alternate leaves. Leaves linear-lanceolate, about 15 
em long and 30 liZZil vide, with soft whitish hairs and margins sha.llovly serrate 
to entire. Flower head bracts (phyllaries) llnear-lanceolate, 2-3 mm wide at 
bue, densely white-haired, and barely longer than the disk \o'"i.dth of the 
!lover head. Flower heads numerous, 2-5 em vide, and with bright yellov ray 
!lovers and yellow disk t'lovers • Fiovering time: Aug-oct. 

H. calj.tornicus occurs within the ranee of HENUP, has the same habitat re
quirt!lll.ents , and is up to 5 m tall. It differs trom K!llUP in having greenish 
flower head bracts (peyllaries), vith retlexed tips, bract basal width ot 
3-4 mm, and lengta much longer than disk width. All parts ot !· calitomicus 
are green. Helianthus &Dnuus is round in a different habitat and di!ters 
trom HErruP in having all parts green, broadly eg-shaped leaves , and reddish 
disk flowers • · 

Habitat: Swampy or other continuously wet places. 
\ 

Endangerment Factors: HENUP occurs vithin an area ot intense urbanization and 
is therefore subJect to the habitat-altering !actors 

typical to such areas. Summer moist meadows, summer streams, and svampy 
areas are nov a very rare type ot habitat in its area ot distribution. 
Oliver's "Cienep" is remembered nov as the name ot a maJor street and a 
municipal park. 
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Management Suggestions: Search area or distribution or 1iENUP tor remaining 
suitable habitat sites (cheek. all "Cieneca" place 

nsmes?) and check tor its presence. One possible historical site still in 
existence is Seven Oaks, now near the Converse R.S. in San Bernardino 
National Forest. It HEmJP is located, the site(s) should be given complete 
protection tram any h&bita~-&ltering factors. An ecological study should 
be made to determine RENUP's requirements for optimum survival and these re
quirements should be provided. 

References: 
Blake, 1935. In P. A. Munz (1935) (p. 549) 
Cockerell, T. D. A. 1918. Notes on the flora or Boulder County, Colorado. 

Torrey& 8:181. 
Davidson, A. 1903. New records tor Los Angeles County. Bull. So. Calif. 

Acad. Sci. 2:28-30 (See p. 30) 
Gr~, A. 1883. Characters or new Composi tae, w1 th revisions of certain 

genera, and critical notes • Proc • Amer. Ac&d. Arts 19 : l-73 . ( ori g. 
descrip. or!· parishii, p. 7) 

---. 1885. Gampoetalae miscella.neae. Proc. Amer. Ac&d.. Arts 20:297-
310. (orig. descrip. or H. oliveri, p. 299) 

Hall, H. M. 1907. Compos:ltae or Southern California. Univ. Ca.J.if. Publ. 
Bot. 3:1-302. (See p. l3l-l32) 

Reiser, C. B. 1955. Botes on western American sunflowers {Helianthus spp.) 
Contr. Dudley Herb. 4:316. 

------· 1969. The North American sunflowers (Relianthus). Mem. 
Torrey Bot. ·club 22: l-2l8. 
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Ulu.tratiou.: 

Colored slide of isotype specimen on deposit at UC, by Paul G. Youna. 
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APPENDIX B 

Annotated Check List of Birds from the 
Santa Ana River Marsh 

by 

Barbara W. Massey 

Reproduced from 

Environmental Report (Avifauna), 
Lower Santa Ana River 

Orange County, California. 
U.S. Army Corps of Engineers, 

Los Angeles District 

1980 
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Annotated Check List of Birds From the Santa Ana River Marsh 

(R • Resident WR • Winter Resident WV • Winter Visitor 

Com110n Name 

Eared grebe 

Pied-billed grebe 

Double-crested cormorant 

Great blue heron 

Green heron 

Snowy egret 
Common egret 

Black brant 

While-fronted goose 

Mallard 

Pintail 
Gadwall . 

Green-winged teal 

Cinna110n teal 

Ameri~an widgeon 
"' Northern shoveler 

Canvasback 

Lesser scaup 

Bufflehead 

Ruddy duck 

·· California brown pelican 

Scientific Name 

Pod1ceps casp1cus 

Pod1lymous pod1ceps 

Phalacrocorax aur1tus' 

Ardea herod1as 

Butor1des v1rescens 

Leucophoyx thula 

Casmerod1us albu• 

Branta bern1c1a 

Answer alb1.frons 

. Anas platyrhyncOO. 

Anas acuta acuta 

Anas strepera 

Anas carol1nens1s 

Anas cya~pt~ra 

liareca amer1cana 

Spatula clypaeta 

Aythya val1s1ner1a 

Aythya a.f.f1n1s 

Bucephala albeola 

Oxyura jama1cens1s 

Pel1canus occ1dental1s 
cal1.forn1cus 

SV • Summer Visitor M • Migrant) 

Couents 

.One seen, Nov. 1972 

Regular WR, s•al1 nu.ber in salt•arsh channels 

Regular WR, small number in salt.arsh channels 

Regular WR, 1-2 individuals 

Unco11110n WV 

Regular WR, 1-3 individuals 

One seen Nov. 1972 

One seen Nov. 1972 

R, up to SO •ingle w/do.estic ducks in .ain channel 

Pair seen during Feb. 1980 

WR, a few individualf 

WR, a few individuals 
Irregular WV, one flock of 35 in Mar. 1980 

One seen Mar. 1980 

WR, 2-8 individuals usually seen 

Irregular WV, small number 

Regular WR, 3-7 individuals 
Regular WR, small number 
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Common Name 
-. ---1 

P~d-~reasted merganser 

Tur,k~y 1\{U.l ture 
White-tailed kite 
Red-tailed hawk 

American kestrel 
Sparrow hawk 

Ring-necked pheasant 

,. t.ight-footed clapper rail 

American ·coot 

Semi-palmated plover 

Snowy plover 

r-~ 

Killdeer . 
Black-bellied plover 
CoiiUIOn snipe 

Long-billed curlew 
, 

Whimbrel 

Spotted sandpiper 

Greater yellowlegs 
Lesser yellowlegs 
Wi.llet 
Least sandpiper 

Dun lin 

Western sandpiper 
Sandel'ling 

. 
.. --. 

Scientific Name . 
Hergus serrator 

Cathartes aura 

Blanus leucurus 

Buteo jamaicensis 

Falco tinnunculus 

Falco sparverius 

Phasianus colchicus 

Rallus longirostris levipes . 
Fulica americana 

Charadrius seaip.~l•tus 

Charadrius alexandrinus 

Charadrius vociferous 

Squatarola squatarola 

Capella gallinago 

Numenius americana 

Numeni us phaeopus 

Actinis macularia 

Totanus melanoleucus 

2'otanus flavipes 

Catoptrophorus se~~lmatus 

Brolia adnutilla 

Brolia alpina 

Breunetes •uri .. 
Crocethia alba 

.--~-:.__, ~~) ~-·~ 

Coaaents 

WR, saall flock of 5-9 

WRi occasional individual soaring over uplands 

WR, occasional individual hunting over uplands 

WR, occasional individual hunting over uplands 

WR, 1-2 individuals 

Former R, not seen or heard in past few years 

Rare WV, one individual heard 2 ti.as, spring 1979 

R, up to 20 in channels and Salicornia aarsh 

Seen once, Nov. 1972. on •udflat 

Seen once, Jan. 1973~ on .udflat 
R, up to SO, probably breeds in uplands 
Seen once, Mar. 1980D vernal ponds, uplands 
One flock of 9, Mar. 1980,vornal ponds, uplands 

WR, 2-6, on .udflat 

.wv. seen occasionally on .udflat 

One on .udflat, Jan. 1980 

WR, 1-3, on .udflat, aarshedges 
WV 1 UDCOIIIIOn • 

Non-breeding R, 2-4Q regularly on •udflat 
WV, a few in vernal ponds, uplands 

Former WV, no seen in past fewyears 

For.er WV, not seen in past few years 

Por.er WV, not seen in past few years 
... 

---~- ~-----~ ~ .-~ 
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Common Name 

Long~billed dowitcher 

Marbled godwit 

AIJlf!'ri~an avocet 
Black-necked stilt 

Ring-billed gull 

California gull 

Bonaparte's gull 

lleerman 1 s gull 

Forster• s tern 

1 California least tern 

Caspian tern 

Rock dove 

Mourning dove 

Spotted dove 

"' Anna's hummingbird 

Belted kingfisher 

co-on flicker 

Tr~e swallow 

Rough-winged swallow 

Cliff swallow 

Lorig-billed marsh wren 

Blue'gray gnatcatcher 

Scientific Name 

L1mnodromus scolopaceus 

L1mosa fedoa 

Pecurv1rostra.amer1cana 

H1~ntopus h1mantopus 

Larus delawarens1s 

Larus cal1forn1cus 

Larus pb1ladelph1a 

Larus heennann1 

Sterna forsterJ 

Sterna alb1frons brown1 

Hydroprog.ne casp1a 

Columba l1v1a 

Zena1dura macroura 

Streptopel1a ch1nens1s 

Calypte anna 

Hegaceryle alcyon 

Colaptes auratus 

Ir1doprocne b1color 

Stelg1dopteryx ruf1ooll1s 

Petrochel1don pyrrhonota 

~el~todytes palustr1s 

Pol1opt1la caerulea 

.. 

COIIIII811lts 

WR, 8-50 regularly feeding on mudflat 
WR, 1-10 regularly feeding on mudflat 

WV, 2-4 in vernal ponds, uplands 

Occasional WV, to vernal ponds, uplands 

WR, 10-lQO regularly loaf on dredge spoil in marsh 

WV, oc.casionally with flock of gulls on dredge spoil 

WV, oc,casionally with other gulls on dredge spoil 

Occasi1[)nal early WV 

WV, se,~eral terns occasionally fish in chanpels 

Regula1r SV, fish in saltursh channels 

WV, a few with flock of gulls on dredge spoil 

Local It under highway bridge, occasional visitor 
to 1118rsh 

Local It (breeds in· ar~a); flocks up to 30 in winter, 
uplrmds 

Local Ill (breeds in area); small number in winter, 
uplsinds 

Local R. (breeds in area), regular V to uplands 

WR, 1-2 frequently fishing in marsh channels 

WV, an occasional user of uplands 

M, small flocks hawk over uplands in early spring 

M, small flocks hawk over uplands in early spring 

SV, oft,en seen in spring and summer, breeds locally 

WR, 3-8 in Salicornia marsh regularly 
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Common Name 

~toe kingbird 

Hermit thrush 

a~ater pipit 
Ruby crowned kinglet 

Loggerhead shrike 
Starling 

Audubon's warbler 

Yelldwthroat 

House sparrow 

.western meadowlark 

Red-winged blackbird 

llouse finch 
American goldfinch 

:Savannah 'Sparrow (Beldings) 

M1ite-crowned sparrow 

Li~coln 1 s sparrow 
Song sparrow 

,-......- :--

Scientific Naae 

H1mus polyglottos 

Hyloc1chla guttata 

Anthus spJnoletta 

Regulus calendula 

Lanius lodov1c1anus 

Sturnus vulgar1s 

Dendro1ca audubonJ 

Geothlyp1s tr1chas 

Passer domest1cus 

Sturnella neglecta 

Agela1us phoen1ceus 

Carpodacus·mex1canus 

Sp1nus tr1st1s 

Passerculus sandW1chens1s 
beld1ng1 

Zonotr1ch1a leuoophrys 

MelospJza l1ncoln11 

'MelospJza melod1a 

.....__...., ' ~--·~ 

COIDII8RU 

Local R, occasional visi~or to faltaarsh 
(breeds in area) 

Occasionnl WV, uplands 

Local R, hunts in uplands (breeds in area) 

Local R, regular V to aarsh uplands 
(breetds in area) 

Occasiona.l WV to Salicornia 

Local R, Occasional visitor to uplands 
(breeds in area) 

R, saall number in saltaarsh and uplands, 
probably breeds 

WV, occasional larie ~locks (100+) in uplands 

·. 

Local R, feeds regularly in uplands (breeds in area) 

WR, saall nuaber (up to 15) regularly in Salicornia 

WR, flocb up to 40 regularly in Salicornia and 
uplands 

WR, 2-20 seen regularly in Salicornia 

R, 2-4 in high parts of aarsh, probably breeds 
in n,,n-native shrubs along channel 

--~ 
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T:S:L:. BIR!JS OF THE TALBL::aT fARK .EX':::l~SICN 

l) 

AREA DCL1;DARI~S: Bounded on the north by V1ct~r1a Street sn1 
edjcining resiientiJJl develop::aent; on the east by -w. C::llbo!E\ Blve. 
~nd ~djac~nt hcusing ly!ns-to the north; on the south by the . 
northern boundary of the Bannin~ oil fiel1s; on the west by the 
Banning Flood Control Channel. 

HABITAT Ei:CO.rlr.ft.SSED: Cot:~stal floodplain with per:r~anent and 
season~l ponds and willow forest. 

PtJ3LISHED 3E?E:tENCES : A:::!erican Birds 37:1, J'anuary-Febru!1ry, 
1983: p. 38 (~intel 3ird Count# 37), p. 93 (Bree~ing Bird 
Census# 151). A~erioan Birds 36:1, January, 1982: p. 43 
(Winter Bird Cot.mt # 61). 

RESEA3CHERS/V~~IFI:ATICN: Se~ an~ Se~e Au1ubon Society and 
Depart~ents of Biolo~y; Califor~ia State University, Lon~ Beach, 
an~ :~liforniB St~te University, Full~rton. 

P~EPAR~D BY: Loren B. Hays, Grqduate Student ir. Ornithology, 
Califorr:i~ st~te University, Long Beach, and Director, se~ An~ 
Sa·~'! Audabon Society. Ioiy special thanks tc Dr. Ch~rles Collins 
And Dr. Greayer Mansfield-Jones (Californi~ St~te University, 
Lon~ 3e~chl; Karla Kra~er (California Stnte University, Fullerton) 
and Betty ?o~ers, Ned Harris, Richard Hallowell, Steve Ganley, 
Fhil Swan, Dou~ wi!lick, Arleta ratterson. Sylvia Ranney, Sa~ 
~nd J~ne Berry, Jongthan Sch1e~~l, Debra Hays, 3rian Daniels, 
and Bev Joiclntosh for their valuable field work and/or expertise. 

LZGE?;D: S- Spring; Su-S~ner; F- Fall; fi-~inter; )1~ a species 
which nigrates in spring and/or fall and is not generally found 
in the plot in su.-~wer c-r ~inter; X- a species which has been 
seen only once or during one per1~d in the pl~t and is not expecte 
to be a re;ul~r visitor; underlined species are listed as 
endangered by the appropri~te stAte and/or federal ~1ldl1fe ~:ency 
species !:llaY be found-$\t least occasi-:.nally- t'".ro~,;..;hout plot 
unless a habitat preferer'!ce is stAted. Breed.s- stron-'=' evidence 
exists (nests, ne~tlings, fle~gli~s etc.) that species breeds 
within boun~aries of plct. 

1\Cl·E.: Sever~l -species which h~ve heen observed flyin5 eve!' th:!. pl 
have not been inclu1e1 in t'11s list; 1 t \':as assu:!lec! th:.t 
th~se spe~ies we~e ~ot actively for~~in; while passin~ 
thro~1h. The endangered Caljforn1a Brown Pelican 
(st~te ~n~ federni listed) is inclu~ed in this cate;cry. 
This species is, however a regul~r. 7eer-round visitor 
to the adjacent Santa Ana River ChAnnel fro~ the V1ct~r1A 
Street Bridge south to the river nouth. 

L. R. Hays. 1984. Unpublished Species List. 
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TALB.C:3T ?A..'::lK EJ(T:;i:S ICI:- BIRD 51-EC IES LIST (al~~.CTATi:.D) J/7 /84 
Red-throated Loon. W visitor. Ponds. 
Horned Grebe. W visitor. ~onds. 
Sared Grebe. S visitor. Ponds 
West~rn Grebe. P, W visitor. Ponds. 
Pied-billed Grebe. Br~eds,_year-round res1adent. Fonds. 1 
California Brown Pelican. w visitor. Pon s. Fed~ral and state !./ !. 
~:-u"ble-Crested Cor!!!orant. Year-rour.4 visitor. Pondtr ,And· v1cin1ty .• 
Green-backed Heron. Yesr-round visitor. F_onds, wet areas. '~ ~I 
Great Egret. S, F, W visitor. Ponds.~nd vicinity. \ \ 
Snowy Ee:;ret. S, F, W visitor. Ponds .. and vicinity. ·· 
Great Blue Heron. S, F, W visitor. Fonds.and v1c1nity. 
Black-crowned Nisht Heron. S, P, W visitor. Ponds and vie in1 tr. _:1 
White-raced lbi•. K (I!•Pond• and vieinitr. · I • 
Brant. Su visitor. Ponds and vieinitr. 
Mallard. Year-round visitor. Nay breed. Ponds and vicinity. 
A~~riean Wigeoo. S, F, W visitor. Ponds and vicinity. 
Northern Pint~il. S, F, W visitor. Ponds ~n~ viei~ity. 
Northern Shoveler. S, F, W visitor. Fonds an1 vic~nitr. 
Cinna~on Teal. S, F, w visitor. Ponds and vicinity. 
Canvas~ek. W visitor. Ponds and vieinitr. 
Gr~en-winged·Te~l. W Yis1tnr. Ponds and vicinity. 
Le~s~r Se~up. S, F, W visitor. Fonds and visiter. 
Rud~y Duck. Year-roun~ visiter. Ponds an~ vicinity •. 
Turkey Vulture.· Year-reund visitor~ 
Osprey. Year-round vis1tnr. Mar breed n-.~rby. 
Nort~ern Harrier. S, F, W visitor. · 
ShqrP-Shinned Hawk. S, F, W visitor. Willow forest.· 
Cooper's Hawk. S, F, w visitor. --
Red-shouldered Hawk. Breeds in willow forest, year-round reside. \ 
Red-t-iled Hawke Breeds nearby, y~ar-round resident. I 
Rough-leg~ed Hawk. X, winter or 80-81. 
Blaek-uhoulder~d Kite. Breeds in Willow forest, year-roun~- res1d~.""1 
A~erican Keqtrel. Year-round visiter, May bree~ nearby. \ 
Perev.rine Falcon. W visitor. Federal and st~te listed. 
Prairie Falcon. w visitor. ---
Virginia Rail. S, P, W visitor. r~7 not occur now (narsh destroy~ 
Sora. S, F, • visitor. Ponds and vicinity. wet nre~s. 1 

American Coot. Year-round visitor, ~a3 breed. Ponds and vicinity. 
Common l1oorhen. W v.isitor. Fonds. f 
Black-necked Stilt. Breeds near ponds, year-round resident. \ 
Aoeriean Avocet. Breeds n~ar ponds, year-round resi:-~ent. .· 
Black-bellied Plover. S, F, W visitor. Fonds and vicinity. 
Se~ipalm9ted Plover. S, F, W·visitor. Ponds and vicinity. 
Killdeer. Year-round v1s1tor, c~y breed. · 
Greater Yellowlegs. S, F~ W visitor. Ponds an~ vicinity. 
L~sser Yellowle~s. M (S). Pon1s and v1c1n1ty. 
Willet. S, F, • visitor. Ponds and vicinity. 
Marbled Godwit. S, F, W vi~itor. Fonds and vicinity. 
Whi~brel. M (S). Ponds and vicinity. 
Western Sandpiper. S, F, W v1~1~~r. fonds an~ vicinity. 
Least Sandpiper. S, F, N visit~r. Fond~'and vicinity. 
Spotted Sandpiper. S,F, W visitor. fonds and vicinity. 
Co~~on Snipe. W vi~itor. Wet areas. 
Lon5-billed Dowite~er. S, F, W vi~itor. ~onds and v1c1n1ty. 
Short-billed Dowitcher. S, F, W visitor. Fon~s an~ v1c1n1ty. 
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SPECIES LIST (ANKOTATED) 
(COl-a INUED) 

Red-necked Phalarope. M (S). Ponds • 
Black-headed Gull. W visitor. Ponds and vicinity. 
Little Gull. X, Winter of 1980-1981. Ponds and vicinity. 
Mew Gull. ~ visitor. Ponds and vicinity. 
Ring-billed Gull. Year~~ound visitor. Ponds and vicinity. 
California Gull. S, F, W Visitor. Ponds and 7!~inity. 
Western Gull. Yee~-round visitor. Ponds and vicinity. 
Caspian Tern. Year-roun~ visitor. Fonds and vicinity. 
Forster's Tern. Year-round visitor. ?onrls Rnd vicinity. 
C~l1forni~ Le~st ~· Bree~s nearby. Ponds and vicinity. 

StAte Rn~ federal listed. Present s-su. 
Burrowin~ Owl. MRy breed, year-round resident. Declinin5. 
Great Horned Otzl.?Jii visitor. Willow forest. 

J) 

Mourning Dove. Breeds in willow forest, year-round resident. 
Spotte~ Dove. May breed, year-round visitor. 
BlAck-chinned H~~ingbird •. Breeds in Willows, present s-su. 
Rufnus H~~~ingbird. M (S). 
Allen's Hum~ingbird. Breeds in willow foreot, present 7ear-round. 
Anna's Huo!"lingbird. Breeds in willow forest,. present year-rc-und. 
Belted Kingfisher. Year-round visitor. 
NuttglVsWoodpecker. S, F, W visitor. Willow forest. 
Downy ~oodpecker. F, W visitor. Will=w forest. 
Co~on.Fli~ker. Year-round visitor. 
Western ~ood Pewee. 1·1 (S, F). l'iillow forest. 
Olive-sided Flycatcher.M (S, F). Willow forest. 
Willow Flycatcher. M (S). 
Ha:!l!1ond's/Duslty Flycatcher. 1-t (S, F). willow forest. 
~estern Flycatcher. N (S, F). Willow forest. 
C~ssin's Kingbird. S visitor. 
Black Phoebe. May breed, ye~r-round rPsident. 
Say!s Phoebe. S, F, N visitor. 
Ash-throated Flycqtcher. S, F, W visitor. 
Rough-win~e~ Swallow. Breeds nearby, present S-Su-F. 
Cliff Swgllow. Breeds nearby, present s-su-F. 
B~rn SwallC"'i!e S, Su, F visitor.·· 
Tree Sw~llow. ft (S, F). 
A~eric~n CrC"w. Year-round visitor~ 
Comnon Raven. Ye9r-round visitor. 
Plain Tit~ouse. S visitor. Willow forest. 
Busht1t. Breeds in willow forest, present year-round. 
Bewick's ~ren. s, F, W visitor. 
House Wren. F, W visi~cr. willcw forest. 
Marsh Wren. S, F, W visitor. Formerly 1n ~~rsh; pon~s. 
Northern Mockingbird. Year-round resident, may breed. 
Swainson's Thrush. M (S, F). Willow forest. · 
Her~it Thrush. S, F, W Y1s1tor. Willow for~st. 
Varied Thrush. W visitor. Willow-forest.· 
qolden~cro~'ned Kinglet_.. W visitor. h'fllow forest. 
lbby-crdl-lned Ki~·let. S, .F, tl visitor. ~t1llow forest·. 
3lue-G~RY Gn~tcatcher. s.-F,· w V1~itcr. 
W~ter.Pip1t. W Visitor. 
Cedar ~aA~ing. W visitor.· Willow ·forest. 
Log~erhe~d Shrike. Year-round v1s1tor. 
Solit~ry Vireo. M (S, F). Willow forest. 
3utton'·s Vireo.· P, W visit:&~• W1llol'l forest. 
warblin~ Vireo. M (S, F). Willow fore~t. 



SrE~ !e.:) LI.ST (rl::NCTATED.) 
( CCLT::\U!:.Z.,) 

cr~n;e-crowned ·~arbler. S, ?, w visitor. ~1llo~ rcrest. 
Nashville ~~rbler. M (S). willow r~r~st. 
Yellcw W~rbler. M (S). d1llow f~rest. 

~) 

Yellow-ru~pe~ w•rbler. (Two races).S, F, W visitor. 
Bl.qck-t~ro9ted Gray Warbler. M (S, F) \ 
Bltick-throqtP.:i Green w~rbler. _. v1s1tor. willows. 1st e"'te: 12/2~,3 
TownsPnd's W~rbler. S, F, W visit~r. willow forest. 
Co~~on Yellowthroet. Br~e~s t~rr.u~hout, yeqr-round re~1~ent. 
!ler,1 t w~rbler. M (S, F). willot·l tor~st. 
Black an"' white 't:arbler. S, ?, W V1!titor. Willoto: forest. 
M9cG1lliVrAy's w~rbler. M (S, F). 
Wil~on's Wqrbler. S, P, W visitor. Willows. 
Cqnq~~ W~rbler. X, 9/24/81. ~·l111ow forest. 

/. -" 

A'l!l~r1can Redstqrt. S, ?, W vicritor. Willow_/CV"st. -Y AIJb~ 
YelloK-hreast•d C~at. Z.! (S). ii1llow forest. ~~ ..... l~ zoJ, 
'..iest.•rn Tans~er. S, F, _il v1.sitC'Ir. Willow/forest. 1qo3- 1 ()1 
Ro~e-bre~st~~ Grosbe~k. X, f~ll of 1981.1 Willow f~r~st. 
Slaek-he~ded. GrC'I~~e?.k. Breeds in willow forest. rr•!~nt S-Su. 
Lazuli ~unting. H (F). Willow for~st. 
Sons Sp~rrow •. Bre~ds throurh~ut, ye~r-roune resident. 
Fox Sp~rrow. ·F, w visitor. willow fcreste 
Lincoln's SpqrrC'Iw. F, W visitor. 
S""vann11h S~rrc-w. F, W visitor. M•Y inclu"'e Bel11in; • s rAce 

(state-listed endan~~~ed sub!pecies). 
white-crcwned Sp~rrnw. (Two r~ces). S, r, - v!sit~r. 
Gold.en-crrt-;ned Spqrrow. P, w visitor. 
~reen-ta1le~ Towhee. W visitor. 
aur~us-s~~e~ To~hee. F. w visitor. 

-
Bro.,:n '!o·::hee. J.:ay bree:! (or breed~ ne=-rl>y), y~~r-roun1 r('s!dent. r\ 
Northern Cri~le. 3reeds in Wille~ rorest,_year-round re~ieent. 
:ie~-w!n~eo:i 3lacko1rd • l·i~y hl:lVe bred, ye~r-reund. ViS iter • 
•:est~rn ae~-!oto:lnrk. 3r~eds. ye~r-r~und r~~ 1dent. r 
~:-e~:er's :Jlac1:h1rr!. Ye~r-r:-t:nd vi~itor. I 
:ro:·m-ho:~:1ed Co":lhird. 3reeds, y~ar-rC"'t,;n~ visitor. I 

A~~r!~~n ~ol~finch. Bree~~. y~~r-r~und re~ident. 
Lasser Gol'if1 "!Ch. 3rcP.itS. Yfi!~~-!'Ntnt! r~s1 Aer:t e 

gousr Finch. Br~~~~. y~~r-~C"'un~ re~!~ent. · 
Rock nove. Yesr-r~und Vi~1tor. 
Eu~e~n st~rl~ ~;. Ye,r-rountlf ~:-'!: 1 tC"'r. { 
!iin"7'-n•ck•~ F~e"!lfiltnt. · Yeqr-rt":'u!!t! re~ irl!ent; :r-.y no:-; bea eaxt 1rp ... t ed. ,( 
~~u~e SparroK. Year-round v1s1t~r. 

'ICTAL S?ECI~: lSJ 
TC'I.~L !i:;.E.:::D.!Mi S.f:.:CIES: 18. 8 $\d~itiC'nal species m•y breel1 en 

the plot, 1 species breed (or ~ay breed) ne~rby cr :""I;:..y h··ve 
bre~ on the plot 1n the pa~t. · 

HABITAT UTILIZ.ATIOl~: 51 species prefer poric!s and environs, 37 
species prefer liilloli forest, 65 spe~ 1es are EISSoc !s:-~ed 
with more than one h·-•r.i tat. 

ElD.'li;~!.aSD SrECIES ACT: Three !=pecies round in described "~rea 
qual,fy for tre~t~ent un1er tr.e En~~ngered SpP.cies Act: 
an ~1~itinnal stqte ~~~ feder~l listed species is fC"'un~ 
nearhy; ene a~'!1tional state-listed end~~ered subspee!~s 
r:ay be pre~ent. 

ADDITICNAL SPECIES: Red-~+eae~~ Merganser (ponds), American. 
Robin, and Swamp Sparrow, •. I w1nter visitors, 1983-1984./ 
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61. YOU:'IiG RIPARIA!If WOOUL\:'IiD 
AND POND.- Location: California: Oranae 
Co .• Costa Me .. a. Victoria Pond. SE corner 
of Bruukhunt and Hamilton ( • Vit:turia 
St.l, ))•)Y'N ll'rS7'W, Newport 'Beach 
Quadr.mgle. Continuity: New. Size: 6.3 ha • 
13 acres. Description ot Plot: A 1empor.1ry 
county fc:nt:c: marks the pc:rimc:h:r ufthc: plot. 
somewhat rc:t::lana:ular. Followina: the: pc:rim· 
etcr is a sina~le tuw or Mulc:fat /BmThuri.f 
glutino.vu} and a denser scatterinr; ur Mulc:fat 
in the: SE comer: 40'if cuver.1a:c: lntc:r
spc:rsc:d with the: Mulc:fat are le .. s than :!0 
youna: wilows tSuli.t spp. including S. 
lur\'iJ:tlltl}. Twu cru .. tc:r~ arc: up to :!II rt tall in 
the SE corner. The: rc:maind~:r. K-15 fl. arc 
evenly distributed around the: pc:rimctc:r. 
There is ntl t:annpy. To the N a brat:khh pund 
occupies 6 acres with one: dc:n'c: and three: 
small patches of Califnrnia Rulru~h I Sdrp11.r 
culi/urnit'IU} at its edge. The: s bank or the: 
pond is free or Vejlctation and npcns into an 
un~hc:llcrc:d S area within th~: Rucdwri.f bor
der. This area wa .. dry wc:tl:and durina: mu .. t 
or the t:ount but a shalhlw pond w: ... formed 
by the rain of Jan. :!K to make the total area of 
water about !I a~:rc .. lnut t:untinuuus). P..1rtly 
coverin11 the ~etland arca i., Pit:klcwc:ed 
(St~linmriu l'ir~o:ininl} ct•mpri,in~ :!~t:r of the 
total plut. Amnng tht: Mulcf;at n~:oar the fent:e 

there is a 7'/r covering of Australian Sail bush 
(_.triplrx .rrmihuccata} with other mixed 
vesetation, includinJ Tamarisk sp .. Tree To
bacco (Nicutiona glullctl}, Cocklc:burr (J.'on· 
tlrium strr..morium} and Pamras Grdss ICor· 
tudrria atacamrn.ris). Inside the S border of 
Mule( at along the edge of wetland are dense 
patches of California Bulrush intcr!>pc:rsed 
with cattail (fypha sp.} and Sedge (Sdrpus 
robust us). Topography: Flat; mean elevation 
3.S ft. Edge: Greenville-Banning Channel 
parallels the W edge of the plot, which is 
directly bordered by the Santa Ana River. N 
is 4-lane Victoria St; Eisa dirt road bord~ed 
by upland cliiT or ruderdl and coa\tal sase 
scrub veac:tation. S is an extcnl>ivc m~:adow; 
1200 ft. SE is a mature riparian habitat bor· 
dered on the E by new urban development. 
Food: Bucchuris Rowers, Pacific Trecfrog 
(Hyla rrgillo), Beechey Ground Squirrel 
(Citrllus brrc-hryi}, small mice, cottontail 
rabbits, turtles fish. ftying in,ects. w~ather: 
Unusually warm and dry Dec. to mid-Jan.; 
up to 90"F. Avcrdge high during count was 
64", aver.tge low SJ•, rdnge 45•-68•. Total 
rainfall fur the count was O.S9 in. Co,·ua11e: 
Jan. IB-21, 23-24. 26-27, 29, 31. Total: 10 
trips; O!I00-164S; average 8!1 min. Count: 
Bonaparte's Gull. 42S (1!078, 3269); Bu!>htil, 
27 (Sll, 208); Am. Coot, IS 12KS. I lSI; Pin· 
tail, 9 ( 171. 69); Ruddy Duck. 9; unid~:ntilied 
imm. JUIIS, 9; White-crowned Sparrow. 9; 
Am. Wigeon, 8 (1~2. 62); Canva"iback. 8; 
Sons Srarrow. 8; RinE·billed Gull, 4176. )I); 
Anna's Hummingbird, 4: Cinnamon Teal. 3 
(,, 23): N. Shoveler. 3; Le~~er Scaup, 3: 
Blue-sray Gnatcatcher. 3; Yello14-rum~d 
Warbler. 3: Com. Yellowthroat, ); Hou!ie 
Finch, 3: Com. Crow, 2 138. 151: Pied-billed 
Grebe, I (19, 8); Double·cre~led Cormorant. 
1: Great Egret. J; Black-crowned Nighl 
Heron. I; Gadwall, I; Green-winged Teal. I~ 
Red-breasted Mergan!ler. I: Turke)· Vulture, 
1: Killdeer, J; Marbled Godwit. J; Black· 
necked Stilt, 1: Mew Gull. I; Moumin1 
Dove. 1: Black Phoebe. 1: Say·~ Phoebe, 1: 
Ruby-crowned Kinglet. I: Great Blue 
Heron. +;Green Heron. +; Snowy Egret. 
+: White-tailed Kite. + ; Sharr·!>hinned 
Hawk, +; Cooper's Hawk. + ; RouJh· 
legaed Hawk, + ; Marsh Hawk. + ; Am. 
Kestrel, + ; Willet, + ; dowitcher sp .• + ; W. 
Gull. + ; For!oler's Tc:m. +: Ca.,rian Tem. 
+; Belted Kingfisher, + ; Hou!>e Wren, +; 
Hermit Thrush. + ; Lflsserhe:ad Shrike, +; 
Red-w ingc:d Blad.bird. + ; Green-tailed 
Towhee, +. A,·erap Total: S74 birds 
(10.910/km:, 4415/JOO acres). Remarks: To
tal species. 54. The gull counts are a modest 
approximation as the Bonaparte's Gulls con
stant!)' flew in and out between the larse 
pond and the adjacent Sant;a Ana Ri\·er, with 
a few other gulls miAed within the large 
flocks. Ruddy Ducks and Can\'asb:acks re· 
mained consistent; other ducks \'aried in 
number each day. A few Pintails were pre· 
sent most counts but a single count of 42 
weighted the average. A sm:lll flock of Great 
Egret, Black-crowned Night Heron. Red· 
breasted Merganser, Gadwall. and Black· 
necked Stilt were observed on single counts 
only. Egrets often llew outside the bound· 
aries but only once flew directly over the 
plot. Black-crowned Night Herons flew over 
and circled the pond but did not land. The 
shallow new S pond attracted Black-necked 
Stilts, a Willet, and Killdeer.-MARY K. 

ALLAN, Dept. of Biolo~o:y. Culi/ornin Stall' 
Unil'.. Lm,l( Bt'uch, and JOI 112 w,l/tlul 
A1·r .. /luntin~:tmr Bt'aclr. CA '1:!648. 
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31. DISTURBED COASTAL fl.OOD
PI.AIN. - LocatJoa: California; Oranp Co •• 
I mi NE of Santa Ana River moutb; 
3111 45 N. I I r36·W Ncwpan sea 
QuadranaJe, USGS. CCIIIdmlltJ: New. Sial: 
9.7 ha • 24 Kre$.(1npczoidal in shape, N 
base 430 n. S base 860ft. measured by cali
brated pace), clcv. 1620 ft. DecrtpcJa. t1 
Plot: A disturbed, heteropncous. Jow.Jyiq 
plot with mixed habitats. Surface nano«rrocn 
outlyina areas and storm sewen provides 
variable fresh water soun:e. A small (I ..:re) 
marsh is located alona the N border ol the 
plot and consists of cattail {Typlul sp.) and 
scdp (Cypenu od~rat11s). Tbe balance olthe 
Plot is, to varyina extents, ftoodcd subse
Quent to winter rains. Approximately 6 acres 
(2.19(,) is dominated by immature willows 
~Saliz sp. ); most of the trees are concentratecl 
m ~ SW quadrant and form a relatively 
CODtinuous vqctation. Tbe trees ranac fi'OIIl 
10 to 30 ft in heipt; most are 1:5·23 ft. DBH 
~less than I in. to 12in.;averqeol4.:5 
m. Undentory almost entirely Pampaqnq 

(Cortad~ria sp. ); cover ran1es from sparse to 
dense. SE and S central6 acres dominated by 
dense association of Cocklebur fXanthi11m 
SlrlltrUin"llmJ, C. od~rQIIIS. VariOUS lf1IS~ 
and Asteraceac herbs; Mulefat (Baccharis 
1t,li~rosGJ, Castor Bean ( Rici1111S com
'""llis), and Cortad~ri11 scattered throuah
out. E. central (5 ~ acres) is hiahly disturbed 
and partially barren; otherwise covered by 
low forbs and arasses and widely scattered 
Haplop~~pp11s "~"~'"' shrubs. N sector (ell• 
elusive or marsh) consists of dense (impass
able) to scattered tussocks of Cortad~ri•. 
extensive Cyp~r111, isolated stands of bam
boo. and representatives of most of the other 
species previously mentioned. ~sc· Tbs: l 
edp is defined by ' renee and telephone 
~~(more d1sturbcc; ftood&lain-oil field t. 
y#I;E~":;i:z!bOiiva.!f!sldenj!I · 
area and s I pa yond); N edge 1s a !!Ill 
road (bluffs and residential area be ona • 
edae 1s s1 1 · r on-willow 
associations described previously. opc~~
nplif. Elevahon r.mae 3•!1t ft. :5·10 ft. and 
imperceptible slope if extreme E edp is ex• 
eluded. Water: Maximum depth of standi111 
wa&er 16 in.; averap depth 3 in. Food: in
sect. other inver1ebrate. fq. lizard and 
!imall mammal populations larae and diverse: 
aood plant food crop. Weather: Temperature 
ranp: 44-67"F; ava low, 49"; avs hip. 6r. 
Heavy rain prior to start of count: trace 
amounts durinJ actual count period. Winter 
rainfaU weU below seasonal aver•JC· Six 
count days with lillie or no wind; two days 
with moderate to hiah ( 10.30 mph) winds. 
Skies ranJed from clear (3 days) to overcast 
(lday).COY~Jan. 7.10.12.14-1$.19.25.; 
fin& 6 counts Oli30i233: las& l 133001605. 
EiJhl co.nts avera&ina2.6 hn each. CCMIIII: 
Sona Sparrow. 19 (196. 79): Bushtit 16 (16$, 
67); Anna's HumminJbird. 10 (103. 42); 
Ruby-crowned Kin&Jet. 10; Yellow·rumped 
Warbler, I (12. 33): Com. Yellowthroat. 7 
(72. 29); Blue·anaY Gnatcatchcr. 6 C6l. lSl: 
Houte Fincb, 4 (41, 17): LeswrGoldfinch. 4: 
Hermit Thrush. 3 (31. 13): Town~Cncfs w.,. 
bier. 3; Red-tailed Hawk.:! (:!1. 1): Or..,.. 
crowned Warbler.:!: Red·win,ed Blackbird. 
2; White-crowned Sparrow.:!: Turkey Vul
ture. I (10. 4); White-tailed Kite, I; Red
shouldered Hawk, I: Sora. I; Com. Snipe, I; 
Com. Flicker. 1: Black Phoebe. 1: Com. 
Crow. 1: L.ona·billcd Manh Wren. 1: Black· 
and-white Warbler, I; Am. Retlstan. I; W. 
Meadowlark. I: Am. Goldfinch. I: Lincoln's 
Sparrow. I: Sharl)-shinncd Hawk, + : Coop
er's Hawk. + : Manh Hawk, + : Vir)inia 
Rail. + : Moumi111 Dove. + : Beltecl 
Kinafishcr. +; Says Phoebe. +: Bewick's 
Wren. +; Loaerhcad Shrike, + ; Hutton's 
Vireo. +: N. (Bullock's) Oriole. +; Brown 
Towhee. +. A..,.. Tollll: 112 birds 
(11:53/knr. 4671100 acres). Rentar~c~: Total 
species, 41. Numerous ftyoven noted but not 
included: ducks, plls, Rock Doves and Star· 
liap (several times each); Com. Ravens and 
Greater Yellowlep (once each). BurrowiiiJ 
Owls (maximum or l) were observed Oil 3 
occasions just to N or plot boundary. A 'dis
proportionately hiah number of species were 
found in the willows; density projections or 
some species may thus be affected. Tbe 
Townsend's Warblcn. Black-and-white 
Warbler. and Am. Redstan were found ex· 
elusively in the SW willow forest: t~e Iauer 
two species arc of casual occurrence 1n cou-
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tal California. Bushtits may have been L 
duced to cross plot boundaries by "pishina" 
and ~ueakina techniques. Singina So

1

.
Sparrows were quite conspicuous d• 
mornina count periods but were much t 
to locate in aflernoon counts. The coun. 
represents increasinJiy rare open space iQ 
coastal Oranae County. Althoup distu~ 
a larp part or the plot provides excell1 . 
escape aild feedina cover for a tremendOuS 
variety or animal species. While pncrally 
destructive, human activity in the .,. ~ · · 
nevertheless minimai.-LOREN . HA . . 
D~pt. of Biology, Calli !f. 0:1.:~~-~ 
s~aclt. Gild 21661 Brookhunt # /09, Hlllll• 
illflOII s~aclt. CA 91646. 

( 

-

L.R. Hays. 1983a. \ 
American Birds. 1 
37 (1): 38-39. 
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151. DISnJRBED COASTAL FLOOD
PLAIN.- t..c.U.: California; 0nnae Co., 
I mi NE o( Santa Ana River mouth; 
33~'4~. 11,..56'SVW, Newport Beach 
QuadranJic, USGS. Contlmdty: New. Sbe: 
9.7 ha • 24 acres. Descripdoa e1 Plot: Sec 
1912 Winter Bird-Population Study, this is
sue p. 31. Important plant cover species not 
previously identified: Curly Dock (R'"'"z 
crisp111}, Ox-Tonpc (Picril «ltioid~l), W'dd 
Radish (Raplullllllllltivlll), and Rush fJ,,._ 
cau sp.). Weatber: Tem~ture ruac Sl· 
7rf; arty mominp typically overcast; 
winds liaht to moderately hiP: 21iaht rains. 
Coftnae: Apr. 17, 20, 24-~; May .5,1-9,11; 
QS4.5.0905, Tocal nwt-houn: 17. C-= 
Soaa Spmow, 24 (247, 100); Com. YcDow· 

tbraal, 14 (144. ,.,: Anna's Hummiftlbird, 6 
(62, ~); Moumina Dove • .5 (.51, 21); Am. 
Goldfinch • .5: Black-chinned Humminabird, 
4 (41, 17); Allen's Humminabird, 3 (31, 13); 
Red·winaed Blackbird, 3; Browa.headed 
Cowbird, 3; N. Oriole, 2: Black-headed 
GtOSbealt, 2: Lesser Goldfinch, 2; White
tailed Kite, I; W. Meadowlark, I; Brown 
Towhee, +. Total: 1.5 species; 7S territorial 
males or females (772/lun', 313/100 acres). 
V1sllon: Green Heron, Red-tailed Hawk, 
Red-shouldered Hawk, Cooper's Hawk,· 
Spotted Dove, Blac:k Phoebe, RouJh-winaed 
Swallow, Com. Crow, Bushtit, European 
Starfin1. House Finch. Raurb: Nests · 
found: Black-chinned Hummin1bird (2); 
Moumin1 Dove, Allen's Hummin1bird. 
Son1 SpatTOw count may not be representa
tive: territorial, sinlin1 males lint observed 
in January. M;Vority (all?) o( Anna's Hum
minabirds may have finished breedina before 
census bepn. Nestin1 of Allen's Hummin1· 
birds has only recently ( 1979) been docu
mented for Oranp County; a southward ex
pansion or breedinl ranp may be indicated. 
The vast majority of30 + Bushtits remained 
in larae flocks throuahout census; no nestin1 
activity was observed. This species has bred 
on the plot in past years. Goldfinch activity 
may have ~aked alter census was con
cluded. Western milflnts well represented; 
food crop excellent. Vandalistic destruction 
of willows seems to be increasina.-~ 
R. HAYS. 21661 Brookltunr #109, Riiiiiii!i= 
1011 J,aclt CA 92646. 

• 

' 
L.R. Hays. 1983b. American Birds. 
37 (1) :93-94 
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BIRDS OF UPPER NEWPORT BAY 

These species are known to occur in or adjacent to Upper Newport Bay;; 

Shorebirds 

A • Abundant 
· c • Common 
U • UncOIID:lOn 
0 • Occasional 
1t • Rare 
V • V.ogrant 

Semipalmated plover t 

Snowy plover * t 
Ulldeer * t 
American golden plover t 

Black-bellied plover t 

Ruddy turnstone t 

Black turnstone t 

COIIIIlon snipe T 

Lang-billed .curlew t 

Whimbrel t 

Spotted sandpiper t 

Solitary sandpiper t 

Willett 
Greater yellowlegs t 

Lesser yellowlegs t 

Knot t 
Pectoral sandpiper t 

Baird's sandpiper t 

Least sandpiper t 

Dunlin t 
Short-billed dowitcher t 

Long-billed dowitcher t 

Western sandpiper t 

Marbled godwit t 

* • Breeding birds (known or presumed) . 
t • Expected loss with dredging and 

bulkheading. · 
~ • Breed in adjacent freshwater marsh. 
:1: • ~Iarsh breeders (salt or fresh/ 

brackish) 

Chtzltadri.us ssmlpaZmatus c 
Charadri.us aUI=andri.nus u 
Chaztadri.us vociferus c 
P'Luvi.al.is dominica v 
Squataro Za squataro Za c 
Arenaris i.nurpres u 
Arenoria .me Zanocepha ta R 

CapeZ.Za gaZZinago 0 

Nl6flll.nj.us americanus c 
Nwnenius phasopus u 

Acti.ti.s macul.art:a 0 

!rringa soU. tari.a 0 

catop trophoz-us serrripa Zmatus A 

.Totanus ms Zano Z8ucus c 

.Totanus f1,ctvipss 0 

Ca'Li.dris canutus u 

-Ero Zia me 'tanotos I. 

Ero Zia bairdi i. R 

Ero tia 11ri.nuti Z. Za c 

Ero tia a lpi.na c 

Li.mnodztomus gri.seWJ A 

• Li.modromus sco z.oi,aceus u 
. A EZ"ttWUJUB muri 

Li.mosa fedoa A 

D-1 



Lou.iaiana be roa t 

Little bl• beroa t 
BJ.ack-erowned night heroa t 

American bittern t 
White-faced ibis 1' 
American flamingo t 

G!!lls and terns 

Glaucous-winged gull 

Western gull 

Harring gull 

californi.a guU 

Una-billed gull 

Mew gull 

BODap&rte's gull 

Baemami' a gull 

Gull-billed tern 

Forster's tern 

COIJDO'\ tern 

Arctic tern 

Least tern "t 
!loyal tern 
Elegm t. tern 

Caspian tern 

Black tern 

Swans 

WhistliDI SWat& t 

Geese 

Canada goose 1' 

Black brant + 
White-fronted goose t 
Snow gooae t 

Hydrant.zssa tri.coZ.az

PZorida c:asrut.ea 
N1Jc1:£col'a:l: n11c1:£cara:z: 
Botaurus tentiginosus 

Ptsga& o 11-£11-£ 
Phctmi.copu %'US rubez-

~ (J~SCS?IS 

Larus occidsnta'Lis 
La:ztus argentatus 
Larus caZ.ifomicus 

• La:ru8 a. 1-azMarenris 

I.4::M48 c:anus 
Lt1.rutl phi Zads lphia 

La:rull Jule.rmr::D"zni 

Gfl Z.Ochlt Z.idan niloti.ca 
suma. fo%'8-tsn 
St:.ma hil'tllldo 

puma pa.rac1:/..saea 

suma. aZbifrons 

rha.'Lasseus ma=i.mus 

That.asseus e 'Legans 

Hydrcprogn.~~ caspi.a 

Ch tidpn:ia;s nigez-

Branta canadsnsis 

Branta ni~cana / 
Ana•z- atbifron• · 

Chlln hyperborea /. 

. ( 

l 
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Surface ducks 

Mallard* t Ana:Sp'Latyrhynchos c 
Gadwall t Anas strepezta u 
PiDtail * t Anas acuta A 
COIIIIIlOD teal t Anas areaaa v 

'' 
Green-winged teal t AnaB cam 'Li.nensis c 
Blue~ged teal t Anas ai.scors 0 

CiJmamon teal t Anas cyanoptera c 
European widgeon t Mareca pene~ope u 
American widgeon t Mareca. americana A 

Shoveller t Spatu~ cZypeata c 

Diving ducks 

lledhead ~ t;}qfa americana 0 

lliu.g-a.ecked duck ~thya co~Za2ris 0 

Canvasback Ayth.ya V4.l.isineri4 0 

Greater scaup ~thya marl~ v 
Lesser scaup Aythya af;'Y,nis c 
Common goldeneye Busephat.a c'Langu~a 0 

Bufflehead Bucepha ~ a'Lbeo ~ v 
White-winged scoter Me Zani tta dsg 'Landi u 
Common scoter Oi.dsmia nigra ·u 
Surf •cote~ MeZanitta perepiciZt.ata A 

Stiff-tailed ducks 

Ruddy duck * t O:yura Jarnaicensis c 
j 

Mergansers 

Bedded merganser Lophodjj tes cucuZZtrtus R 

Common merganser Mergus merganser, ' 0 

Red-breasted merganser Mergus serratozo c 

Vultures 

Turkey vulture Cathartes aum c 
D-3 



Hawks, falcons, and eagles 

White~tailed kite * EZcnus Zeuc-wl'US u 
Sharp-shiDDed hawk Accipiter •t1-wtx• u 
Cooper's hawk * Accipiter cooperi.i. u 
Red-tailed hawk * Buteo jcttnai.censi.s c 
Swains on's hawk Butso swai.naoni. I. 
Rough-legged hawk Buteo Zagopus 1l 

Golden eaale Aqui. Za clurysastos 1l 

Marsh hawk Circus cya:ii.eiJB u 
Osprey Pandlon ha 'Lias tus 1l 

PereariDe falcon Fa'Lco percgri.nus 1l 

Sparrow hawk * FaZco sparwrius c 

Birds occurring in ~~e immediate areas ad1acent to-Upper Newport Bay. 
J 
'' 

B.ina-nec:ked pheasant * Phasi.anus co Zchi.cus u 
• 

California quail * Lophorty:z: cal.ifomi.cx• c -. Kournina dove * Zsnaidura mc2Cl"'IW'a A 

Spotted dow * StllfiP"tope l.ia chi.nsnsis 0 
j 

Roadrunner * f;eococcy:z: ca U. fomi.anus 1l 

Barn owl * Tyto al.ba c 
Burrowina owl * Steotyto cunicuZa:ria. c 
Short-eared owl * Asio f7,ammeus u 
Anna's hummin&bird * CaZypte anna .A 

White-throated swift * ABronautes sazatatis u 
Belted kiD&fisher * t J.lega.csry Ze al.cyon u 
Red-shafted flicker * Co'Zaptes ca.fer c 

J 
Western kin&bird * Tyrannus vertica'Lis u 

' . 

Black phoebe * t SC11Jomill nigricans u 
Horned lark * Eremophi Za al.pestris c 

II 

I 
· .. 

CUff swallow * Petrochs Udon pyrrhonota c 
Common crow * Corws bra.chyrhynchos c 

' CODIIIIOD bush t1 t * PsaZ triparu8 minimus c 
Cactus wren * Canpy !crhynchus brunneicapi l.Zu• 1l 

Lana-billed marsh wren *·t; Te Znr:ztody tes · pa.l.us tri.s u 
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BIROS OF BOLSA CHICA 

Sctentifllc Name 

Anas acuta 

~ cyanoptera 

~ platyr:!'o/nchos 

Ardea herodias 

Arenarta i nteryres 

Buteo jamatcensis 

Butorides virescens 

Cal idris canutus 

Cal Ypte !!:!!:!!, 

Carpodacus mexi canus 

Casrnerodtus ~ 

Cathartes ~ 

Catoptrophorus semipalmatus 

Charadrius alexandri~s 

Charadrtus semtpalmatus 

Charadrius vocil"erus 

Childonias niger 

Ci reus cyaneus 

Colaptes E.!f!!:. 
Columba~ 

Corvus bracnyr:hynohos 

Cor'lius corax 

Crocethia~ 

Empidonax dlft'lcilis 

Ereunetes mauri 

Erolia alpina 

Erolia minutilla 

Euphagus cyanocephalus 

Falco spaverius 

Ful ica americana 

E-1 

Common Narne 

Ptn:&il 

Cli'Y'\amon teal 

Mallard (duck) 

Great blue heron 

Ruddy turnstone 

Red-tat led hawk 

Green heron 

Knot 

Anna's hummingbird 

House l"tncn 

Common egret 

. Turkey vulture 

Willet 

Snowy plover 

Semlpalmated plover 

Killdeer 

Black tern 

Marsh hawk 

Red-shal'ted l"tlcker · 

Rock dove 

Common crow 

Common raven 

Sanderling 

Western M.ycatcner 

Western sandpiper

Ounltn 

Least sandpiper" 

Brewer's blackbird 

SparrOIN hawk 

Amert can coot 
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BIROS OF BOL.SA CHICA (Conttnued) 

Sctenttrtc Name 
. 

Hlmantopus maxlcanus 

Hirundo rustic& 

Hydroprogne caspta 

Lanlus ludovtctanus 

L..arus delawarensts 

1...arus neermanni 

L..arus occidental is 

L&MJS et"i ladelet"la 

Leucophgac~ 

Ltmncdromua srtseus 

Ltmosa fedoa 

Lobipes lobat:us 

Lophortyx caurorntcus 

tv1areca amertcana 

!Ve9aceryle alcxon 

tv'elosptza melodla 

Micrcpalama nt mantopus 

Nurnenlus amertcanus 

Nurnentus enaeopus 

Qxyura Jamaicensts 

Passerculus sandwicnensts 

Pelecanus occidentalis 

Petrochelidon pyrmonota 

Ptpito rascus• 

Podicaps casptcus 

Podltymbus pedtceps 

Recui"'Vi rostra amert cana 

Sayornis nlgrtcans 

Spatula clyeeata 

Speotyto cunicularta 

Spinus psaltrta 
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Commcn Name 

Slack-necked stilt · 

Sam swall6w 

Casptan tern 

Loggerhead shrike 

Ring-billed gull 

Heermann's gull 

Western gull 

Bonaparte's gull 

Snowy egret 

Short-bi Ued dowitcher 

l'v'arbled godwt t 

NOI"'tttern phalarope 

caurcrnta quail 

Amertcan wtdgeon 

Belted klngrtsher 

Song sparrow 

Stilt sandpiper 

L.ong-ol lled curlew 

Whimbrel 

Ruddy duck 

Savannah sparrow 

Brown pelican 

curr swallow 

Srownto'Nhee 

( 

Eared grebe 

Pied-btUed grebe 

American avocet 
I 

Slack phoebe 

Shoveller 
\ 

' 
Burrowing owl 

Lesser goldftncn 
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BIRDS OF BOLSA CHICA (Continued) 

ScientU'tc Name 

Sguatar-ola sguatarola 

Str:egancpus tr-tcolor 

Sterna l'orsteri 

Sterna ht rundo 

Sturnella neslecta 

Sturnus vulgaris 

Telmatodytes palustr-ts 

Thalasseus elesans 

Tetanus navtpes 

TotanJS melanoleucus 

Tringa solitaria 

TyrarY'Ius verticalis 

Zenaidura macroura 

Zonotrichia atricaptlla 

Zonotri chi a leucopnrys 

E-3 

Common Name 

Black-bellied plover 

Wilson's Phalarope 

Forster's tern 

Common tern 

Western meadowlark 

Starling 

L.ong-bi lled marsh wren 

Elegant tern 

l-esser yellowlegs 

Greater yellowlegs · 

Solitary sandpiper 

Western kingbird 

Nb.rnt ng dove 

Golden-crowned sparrow 

'Nhite-crowned sparrow 

---------
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BOLsA CHICA 

SCIENTIFIC AND COMMON NAMES FOR NCYI SPECIES 
OBSERVED 17 OCTOBER., 1970 THROUGH 29 MARCH., 1971 

Scientific Name Common Name Species Name 
Abbreviation 

Pocliceps aurttus Horned grebe HGR 

Aechmophorus occidentalis Western grebe WGR 

Nycttcorax nycticorax Black-cr-oNned night heron BCN 

Botaurus lenttginosus American bittern AMB 

Branta canadensis Canada goose CNG 

~strepera Gadwall GAD 

Anas carolinensf.s Gree~inged teal GNT -
Anas dlscors - Blue-winged teal eNT 

Aythya americana Redhead REO 

Aythya mart la Greater scaup GSC 

Aythya affi.nis Lesser scaup SCA 

Bucephala albeola Bufflehead BUF 

Clangula hyemalis Oldsquaw OSQ 

Melanitta perspicillata Surf scoter sea 
Mergus merganser Common merganser COM 

Mergus serrator Red-breasted merganser RBM 

Limn6dromus scolopaceus Long-billed dowitcher LBO 

Elanus leucurus White-tat led kite WTK 

Capella gallinago Common snipe SNI 

Actitus macularia Spotted sandpipel"' SSP -
Larus argentatus Herring gull HEG . 
Larus californicus California gull CAG 

Larus canus · Mew gull \ ME-N ' 

Streptopelia chinensis Spotted dove SPD 
... .. ·--

Asio flammeus Short-eared owl SEO -
T::irannus vociferans Cassin's kingbird CAK 

··-- - . -
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BOLSA CHICA 

SCIENTIFIC AND COMMON NAMES FOR NEW_ SPECIES 
OBSERVED SINCE 29 MARCH, 1971 

Species Name 
Scientific Name Common Name Abbreviation 

Buteo Uneatus Red-shouldered hawk RSH 

Falco peregrinus Pere.grtne falcon PER 

Phasianus colchicus Ring-necked pheasant RNP 

Phalar-opus fu 1 icarius Red phalarope RP 
.. 

Ster-corarius pomarinus Pomarine jaeger P.J . 
Lar-us glaucescens Glaucous-winged gull GWG 

• 
Sterna albtfr-ons Least tern LT . 
Ar-chi lochus alexandri Black-chlr:v-d hummingbird BCH 

· Myiarchus clnerascens Ash-throated flycatcher ASH 

Conotopus sor-dtdulus Western wood pewee WWP 

Bombycilla cedror-um Cedar waxwing ONX 

Hylocichla ustulata Swainson:s thrush STH 

Ver-mivora celata Orange-crowned wal""bler 00/11 

Opor-ornis tolmiei Macgillivray's warbler MCG 

Wilsonia pulsilla Wilson's wal""bler 
I 

WrN .. _., . 

Agelaius tricolor Tricolored blackbird TCB 

Icterus bullockii Bullock's oriole BUL 

Piranga ludiviciana Western tanager TAN 

Phalacrocorax auritus Double-crested cormorant DCC 

Pandion haliaetus Osprey OS 

E-5 



I . 

r 
I . 
' . 

I . 

I " 
\ 

{ 

I 
'.-

r , 

J 
l ' 

I 
i . 

\ 
1 




