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CHAPTER 1: 
INTRODUCTION 

 
 
HISTORY 
 
Over the past 200 years wetland habitat 
and health has declined dramatically 
leaving less than 46% of the estimated 215 
million acres of wetlands that covered the 
contiguous US before European arrival 
(Interagency Workgroup on Wetland 
Restoration 2005).  Wetland loss due to 
industrial and agricultural pressures has 
been significant worldwide.  This is due 
largely to the lack of value given to 
wetland habitat by decision makers and 
the general public.  Wetlands have long 
been thought of as wasted land, which has 
led to the complete or partial destruction 
of the majority of wetland acreage (Turner 
et. al. 2000).  Wetlands continue to be 
threatened and degraded by indirect 
impacts like urban and agricultural run-off 
and invasive non-native species 
(Interagency Workgroup on Wetland 
Restoration 2005).   
In recent years changing values and 
science has led to a better understanding 
regarding the benefit of wetland habitat.  
Legislation has focused much attention on 
the priority of conserving and restoring 
salt and fresh water marshes.  Marshes are 
hot spots of biodiversity, second only to 
tropical rainforests in productivity.  
Wetlands provide food, shelter and 
breeding grounds for a large array of 
migratory bird species.  Marsh wildlife 
including fishes, mammals, amphibians, 
reptiles and insects depend on the health 
of wetland habitats (EPA 2005). 
Marshes support complex plant 
communities that provide essential 
wildlife habitat.  Salt marshes, in 
particular, provide habitat for highly 
specialized life, including obligate 
halophyte plant species.  Small wetlands 

are rich in amphibian species and crucial 
habitats for juvenile amphibian 
recruitment as well as connectance among 
remaining species populations (Semlitsch 
and Bodie 1998).    The intrinsic biological 
value of wetland habitats is argument 
enough for protection and restoration, but 
there are many socially related values of 
wetlands (Turner el. al. 2000).  Marshes 
improve water quality (filtering inorganic 
pollutants, excess nutrient assimilation by 
microorganisms and sediment collection), 
recharge groundwater supplies, helps slow 
and store floodwater and provides a 
natural reprieve from an increasingly 
mechanized world (EPA 2005).         
 
GOALS AND OBJECTIVES: 
 
Goals 
 
A. Hydrological Goals 
Reintroduce tidal influence to the marsh 
while minimizing the danger of flooding 
to neighboring homes. Recontour the 
marsh area to encourage the 
reintroduction of tidal influence and to 
protect homes from flooding.  In all 
activities, protect and enhance the water 
quality of the marsh. 
 
B. Biological Goals 
Restore degraded wetland area with native 
vegetation and other improvements to 
enhance the habitat value of the marsh for 
wildlife. Increase surface water exchange 
between the marsh and the San Lorenzo 
River to encourage the establishment of a 
tidal wetland ecosystem in the area.  
Determine goal for percent fresh water 
and brackish water in the marsh. 
 
C. Human Impacts/ Public Access 

Goals 
Encourage public participation in the 
planning and implementation phases of 
the restoration plan. Provide natural 
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resource interpretation and passive 
recreational opportunities for visitors of 
the marsh area.  Address public concerns 
about restoration plan. 
 
D. Monitoring Goals 
Develop a monitoring program to 
evaluate the success of the restoration in 
terms of hydrological, biological and 
public access goals.  Provide for checks on 
the efficacy of water level and salinity 
control regimes.   
 
Objectives 
(In all areas, objectives should be 
prioritized to allow phased 
implementation of the restoration plan.) 
 
A. Hydrological 

1. Open slide gate to encourage 
interaction between San Lorenzo 
River and marsh.   

2. Manage water exchange in a 
manner conducive to flood 
control. 

3. Excavate the lowland area 
returning the mudflat to 
appropriate elevation, allowing the 
brackish water and freshwater to 
interact. 

4. Create meanders and center the 
stream channel away from 
residential units.   

5. Move soil to create berms to 
protect homes from flooding. 

6. Minimize sedimentation and soil 
erosion through the use of 
vegetation and other surface 
erosion control measures.  

 
B. Biological 

1. Revegetate area with native marsh-
type vegetation.  Maintain the 
local gene pool by planting 
primarily locally native species.  
Revegetate with passive or active 
methods. 

2. Eradicate/ control invasive, non-
native plant species where 
appropriate, keeping in mind 
issues of soil erosion and 
disturbance.  Control with passive 
or active methods. 

3. Where possible, create buffers 
between urban land uses and 
marsh habitat using vegetation. 

4. Create habitat elements that will 
aid in protecting native wildlife 
from pets and feral animals such 
as islands for ground nesting 
birds. 

5. Open slide gate to encourage 
interaction between San Lorenzo 
River and marsh at the 
freshwater/brackish water ratio 
previously determined.  

6. Pay special attention to habitat 
requirements of threatened, 
endangered, or special status 
species. 

 
C. Human impacts/public access 

goals 
1. Hold community meetings and 

workdays during the planning and 
implementation process of the 
project. 

2. Develop vector control plan. 
3. Provide non-intrusive trails along 

edges of marsh area for public 
enjoyment of the marsh and 
wildlife viewing (also benches, 
bike racks, trash receptacles).   

4. Provide natural interpretation 
signage at the entrance to the area 
and along trails. 

5. Provide fencing, gates, signs, or 
other measures to limit and 
control public access in and 
adjacent to sensitive habitat areas; 
eliminate nighttime access to the 
marsh area.   

6. Provide a crosswalk across East 
Cliff Drive.  
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7. Involve the community in 
monitoring and trash removal. 
 

D. Monitoring goals 
1. Manage and maintain habitat in 

the marsh and uplands in a 
manner that maintains and 
enhances habitat diversity and 
value. 

2. Provide for native plant 
replacement (where initial 
plantings are not successful) and 
continual non-native plant 
removal and eradication. 

3. Develop a monitoring program to 
evaluate the success of the water 
exchange between the marsh and 
San Lorenzo River as it pertains to 
sustaining and increasing habitat 
diversity and value and flood 
protection. 

4. Develop a monitoring and 
management program for 
controlling water levels and 
salinity in the marsh, as well as 
water quality. 

5. Develop and implement 
measurable success criteria for 
maintaining native plant and 
animal species use, survivorship, 
and reproduction. 

 
CHAPTER 2 

GEOLOGY AND HYDROLOGY 
RESOURCES 

 
 
INTRODUCTION 

 
The hydrology and geomorphology of 
Jessie Street Marsh and modifications by 
human activities are essential factors in 
the current condition of the marsh and 
the opportunities to enhance its biological 
resources.  Hydrology is the study of the 
distribution of water on the earth’s surface 
and subsurface and is a key factor in the 

quality, type, and character of plant 
communities and wildlife habitat.  
Geomorphology is the study of the earth’s 
landscape and the on-going processes of 
erosion, sedimentation, and soil 
development that form the surface of the 
earth.  Biological processes (e.g., 
vegetative growth and water 
consumption) by plants have important 
influences on hydrology, soil 
development, and geomorphic evolution 
of marsh systems.  Land use changes (e.g., 
urbanization and construction and 
operation of flood and drainage control 
facilities) are great influences on 
hydrology and geomorphic processes.  
This chapter addresses the physical 
processes of Jessie Street Marsh and their 
influence in marsh ecosystem health and 
management. 

 
SETTING 

 
Jessie Street Marsh consists of about 3.0 
acres of salt, brackish, and freshwater 
marsh situated at the southeastern edge of 
the San Lorenzo River Floodplain within 
the City of Santa Cruz.  The marsh is 
situated within a narrow corridor between 
a dense residential neighborhood to the 
west and a steep bluff to the east.  The 
marsh consists of a marsh plain with 
predominately cattail, willow, scrub, and 
grasses, and a drain-age ditch channel that 
flows from Barson Street southward to 
East Cliff Drive.  The marsh drains into 
the San Lorenzo River through a pipe 
buried beneath East Cliff Drive and the 
flood control levee along the San Lorenzo 
River.  The Branciforte Bluff bounds the 
marsh to the east, and residential 
developments bound to the west and 
north.  Elevations within the marsh range 
from 1.0 feet above sea level in the lowest 
points in the channel, between 3.0 to 
approximately 6.0 feet above sea level 
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(MSL) on the marsh plain.  The 
Branciforte Bluff rises to the east of Jessie 
Street Marsh to elevations over 60.0 feet 
above MSL.  The residential 
neighborhood of Lower Ocean Street has 
elevations ranging between 4.5 feet to 
over 10.0 feet above MSL (JSMMP 2003). 
 
Present Hydrologic Conditions 

The following changes are updates or 
corrections from the original plan: 
 

 The pipe at East Cliff Drive is 24 
inches not 12 inches. 

 The pipe attached to the junction 
box just behind the levee is 36 
inches not 56 inches. 

 The diversion in area D should 
occur during the dry season (May 
15 through October 15).  
Approximately five gallons per 
minute or about 3000 gallons of 
water over 24 hours is estimated 
to be available if the water is 
rediverted from the storm drain 
system into Jessie Street Marsh 
(Burr 2005, Personal 
communication) 

 
BRACKISH MARSH 

RECOMMENDATION 
 
During the course of our review, there has 
been discussion of reducing the scope of 
the 1998 management plan to compensate 
for the project’s current fiscal constraints.  
One of the alternatives we considered was 
the possibility of eliminating the goal of 
tidal exchange between the San Lorenzo 
River and the marsh.  In other words the 
restoration would result in a larger 
freshwater marsh and no brackish/salt 
marsh. (Figure 2, 3, 8 and 9).  
 
Ultimately we decided against this 
alternative.  For various reasons we 

believe the plan’s original restoration goals 
should be implemented.  These reasons 
include: 
 

1. Both the management plan and 
the negative declaration issued for 
it were very clear in the project 
description that “…the plan 
includes restoration of salt and 
freshwater habitat.  Including 
increased tidal exchange with the 
San Lorenzo River and the 
creation of a salt/brackish 
marsh…” (Negative Declaration)  
Similar statements appear in all the 
agency approval documents.  The 
management plan was essentially 
“approved” as part of the San 
Lorenzo Urban River Plan and we 
feel that without major 
modifications, it would be quickly 
re-approved.  Eliminating the 
salt/brackish marsh goal would be 
a major modification and thus 
might delay or even prevent re-
approval. 

2.  According to the management 
plan, the project “…provides an 
opportunity to maximize the 
biodiversity of the marsh areas 
and significantly enhance wildlife 
resource values… (p1-2).”  We 
agree and feel the “opportunity” 
would not be realized if only one 
wetland habitat type (freshwater) 
was restored.  Different species 
live in or otherwise use the two 
proposed wetland habitats.  
Eliminating either one of them 
would significantly reduce the 
potential biodiversity in the 
restored marsh. 

3. According to the management 
plan the marsh was originally part 
of a larger “…tidal estuary that 
was open to the San Lorenzo 
River….Periodic sediment 
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disposition and scour by the river, 
as well as tidal flows, formed a 
salt-brackish water marsh…. (p.1-
1)” Although it is not possible to 
restore the marsh to its “original” 
condition, we feel the project 
should attempt to at least partially 
restore the pre-development 
conditions and functions.  Per the 
Pacific Estuarine Research 
Laboratory…” a manmade 
wetland should provide the same 
values as the region’s natural 
wetland ecosystems.  This is 
especially important in (coastal) 
California, where native wetland 
habitats have dwindled to small, 
disturbed, isolated remnants….If 
we are to achieve the overall 
objective of maintaining regional 
biodiversity,…we must certainly 
halt mitigation practices that allow 
the ‘replacement’ of native 
wetland habitat with artificially 
constructed wetlands (PERL, 
p.1).” 

4. Although the Jessie Street marsh is 
a relatively small remnant, it has 
the potential to be a restoration 
“laboratory”, particularly if all 
current or potential habitats 
specified in the management plan 
are enhanced or restored.  These 
include various riparian habitats, 
freshwater and salt/brackish 
marsh and even some potentially 
valuable non-native habitats, i.e. 
patches of eucalyptus and 
Himalayan blackberry.  Per Zedler, 
“There is a great need for research 
on how to identify and measure 
the functions of wetlands, 
especially attributes that are valued 
by the public…and mitigation 
projects offer a wealth of 
opportunities to conduct wetland 
research (Zedler, p.36).”  

Elimination of the salt/brackish 
marsh component of the project 
would also eliminate any potential 
research and experiments. 

 
Based on the available funds for this 
project, we recommend that the plan’s 
hydraulic and habitat goals and actions be 
retained as a priority and included in 
phase one of the project.   
 

CHAPTER 3 
VEGETATION, WILDLIFE, AND 

AQUATIC RESOURCES 
 
 
PLANTS 
 
There are two major options when it 
comes to restoring native vegetation to a 
site: set up conditions that allow natives to 
come back on their own or reintroduce 
desired species through direct seeding or 
planting of established vegetation.  The 
decision directly relates to the reason for 
the site’s lack of native vegetation.  The 
history of disturbance on a particular site 
will determine its ability to revegetate on 
its own. If the disturbance is halted and 
the growing conditions (soil texture, 
nutrient-content, pH) are still good, then 
the native seed bank is probably still 
viable and natural revegetation may 
occur.  This scenario is ideal in terms of 
both economics and genetic integrity, but 
may not be successful.  If invasive plants 
are already present on the site, they may 
impede the re-establishment of natives or 
outcompete them.  Often, a management 
plan for exotics needs to be implemented 
until native vegetation has reached a point 
of self-sufficiency.  It should also be kept 
in mind that unassisted return tends to 
occur on a slow timeframe.  Projects often 
use a combination of the options outlined 
above to meet their restoration goals 
(Dorner 2002). 
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In the case of the Jessie St. Marsh, the 
construction of the San Lorenzo River 
levee system following the flood of 1955 
blocked nearly all tidal and river flood 
flow that formerly circulated through the 
marsh system.  This action, combined 
with the spread of exotic species and the 
addition of fill from other sites, has 
resulted in a substantial reduction of the 
marsh ecosystem’s diversity and function.  
The proposed removal of the extra fill and 
the reintroduction of flow from the San 
Lorenzo River will change conditions in 
favor of native vegetation that was 
historically present, thus creating potential 
for its return.   
 
However, due to the degraded nature of 
the site and the presence of a host of non-
native and invasive species, it is not likely 
that alteration of the hydrological and 
topographical conditions alone will bring 
about satisfactory restoration.  Restoring 
an assemblage of native species to the 
Jessie Street Marsh will probably require 
planting in some areas. In native 
vegetation in the hope that they will 
successfully spread throughout the site.   
 
A scaled down version of the revegetation 
originally outlined in the management 
plan could prove effective.  Decreasing 
the original number of plantings by 50% 
will increase the economic viability of the 
plan while still meeting restoration goals.  
Block plantings of multispecies 
assemblages placed in designated areas 
could help restore an appropriate level of 
native diversity to the site.  Higher species 
richness, according to Zedler et al. (2001) 
tends to result in heightened productivity, 
resiliency, and lessened vulnerability to 
invasion from exotics.  One of the 
designated areas would be a created island, 
following the recommendation of Zedler 
et al. (1999) that marsh construction 

designs include heterogeneous topography 
to encourage diversity.  Ideally, 
specimens for revegetation (seeds, 
cuttings) will be collected from on site.  
For species no longer present, materials 
should be collected from a nearby 
reference site, preferably in the same 
watershed or a local nursery that keeps 
excellent records of their sources.  
Monitoring should be conducted on a 
regular basis to evaluate the 
establishment of planted and volunteer 
plants. Carried out in this manner, 
information can be gained regarding 
planting success as well as natural 
succession. 
 
Revegetation efforts offer many 
opportunities for volunteer involvement.  
Proper supervision and direction are key, 
but local participation in planting, in 
addition to being a source of free labor, 
also results in the education of friends and 
neighbors regarding species native to 
wetland ecosystems and the process of 
restoration. 
 
MONITORING PARAMETERS 
FOR VEGETATION 
 
Monitoring consists of long-term 
quantitative and qualitative data collection 
that provides information on the status 
and trends of vegetation growth and 
survival within the project area.  These 
data provide insight into whether the site 
is developing in a way that meets specified 
project goals.  Monitoring is important in 
assessing the success of restoration efforts 
(NOAA Coastal Services Center 2005).  
 
Vegetation Management Objectives 
 
 Determine establishment and 
enhancement of salt and fresh water 
habitat through natural recruitment, 
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adaptive management and restorative 
planting. 
 
 Track hydrologic and benthic changes 
over time and correlate with vegetative 
cover. 
 
 Evaluate invasive non-native 
vegetation changes (reduction/ increase). 
 
Success criteria for evaluation will include 
the assessment of vegetative cover of 
native species, native species diversity 
(richness) and reduction of non-native 
species and cover of high priority species. 
 
Monitoring Methods 
 
Continuous Baseline Monitoring 
Photodocumentation.  In an effort to keep 
vegetation monitoring accessible and 
accomplishable permanent photo stations 
will be established in specific areas of 
interest throughout the site.  Photo 
stations will include a compass bearing 
and benchmark to inform data collectors 
of the exact location to photograph.  
Photo documentation will be used for 
plant identification, plant growth, 
evidence of vegetation condition, erosion, 
etc.   
Photos should be taken in early spring, 
late summer, and early winter. 
 
Aerial Photo Analysis.  Yearly aerial photos 
(taken by USGS or Army Corps of 
Engineers) can be scanned in the map 
department at UCSC for no cost.  Aerial 
photos can provide information on 
vegetation coverage and change and tidal 
creek development.  Analysis of photos 
should take tidal condition (high or low 
tide) at the time the photo was taken into 
account.   
 
Water and Substrate Measurements.   Water 
depth measurements will be taken at 

designated points or quadrats in an effort 
to track water level fluctuations 
(inundation regime) and substrate 
changes.  Water levels can be measured 
with a permanent marker (graduated 
measuring stick) or automatic water level 
gauge placed at specific locations 
throughout the marsh.  Measurements 
should be taken in spring, fall, summer 
and winter (PERL 1990). 
 
Vegetation Mapping.  GPS mapping of key 
species coverage will be used to assess 
growth patterns of native and non-native 
stands of vegetation. Maps will be 
compared to previous years to track 
changes in vegetation and topography 
(bank erosion, etc.).  Mapping should 
occur once a year in late spring. 
 
Vegetation Composition.  To assess species 
composition and cover permanent 
sampling cites should be established in 
areas specified on the map.  Data should 
be taken at 0.25 m2 quadrats along 
transects in early spring, late summer and 
fall. Within each quadrat information on 
species occurrence and species cover 
should be collected.  Species cover can be 
estimated using the six cover classes 
specified in PERL 1990 or other methods 
specified by the California Native Plant 
Society’s Releve protocol. 
 
Reference Sites.  Paired reference areas will 
be used to establish project success 
criteria by comparison. Levels of 
disturbance at reference sites can be 
variable, but comparisons for objective 
achievements will be assessed based on 
specific habitat evaluations.  Reference 
sites will include Moran Lake, Twin Lakes 
and Schwann Lake. 
 
Site monitoring should be a continuous 
and ongoing process.  Specified data 
collection should be conducted at least 
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twice per year (during the early and late 
growing season), on the same dates, for at 
least five to ten years.  Monitoring will be 
conducted by qualified biologists and 
supplemented by volunteers who will 
likely include San Jose State University 
Environmental Studies and Biology 
students, Santa Cruz Chapter of California 
Native Plant Society members, Friends of 
Jessie Street Marsh members, local 
neighbors and students from Santa Cruz 
schools.  
 
Adaptive Management 
 
The goal of adaptive management is to 
provide a framework for management to 
make decisions thereby decreasing 
uncertainties and increasing the likely 
hood of overall project success by making 
adjustments were they are needed.  
Essentially, the most important element is 
to learn from the project to improve 
restoration success.  The evaluation 
process should include planning, 
implementing, monitoring, evaluating and 
adjusting specific areas based on what has 
been learned (NOAA).  Here we will 
apply adaptive management measures that 
will include experimental studies in micro-
areas of the marsh site and sample 
restoration techniques that will inform 
larger restoration efforts for the entire 
area.  

 
 Evaluate habitat value by comparing 

wildlife use of randomly chosen 
existing stands of non-native 
blackberry (Rubus discolor) to paired 
planted natives that may provide a 
comparable fruit source and shelter, 
like toyon (Heteromeles arbutifolia), 
California blackberry (Rubus ursinus), 
coffeeberry (Rhamnus californica), 
elderberry (Sambucus mexicana) and 
gooseberry (Ribes californicum) (Figure 
1).   

 
 Assess the success of planting trials 

with native saltmarsh species like 
pickleweed (Salicornica virginica), jaumea 
(Jaumea carnosa), alkali heath (Frankenia 
salina), salt grass (Distichlis spicata) and 
creeping wild rye grass (Leymus 
triticoides).  Native fresh marsh species 
include cattail (Typha latifolia), 
California bulrush (Scirpus californicus), 
Pacific silverweed (Potentilla anserine 
ssp. pacifica) and pale spikerush 
(Eleocharis macrostachya).  Study trials 
should include salvaged transplants, or 
propagated seedlings of the previously 
stated salt and fresh marsh species of 
interest and high value.  Study 
(planted) areas will be in specified 
adaptive management areas along the 
marsh and on constructed islands.  
Manipulated trials along the marsh will 
be paired with control sites and 
experimental planting trials on islands 
will be paired with proximal non-
manipulated islands.   Plant survival, 
cover and species composition data 
will be collected at permanent 
monitoring sites and analyzed to 
inform further restoration 
requirements (Figure 7).   
 

 Analyze areas of natural vegetative 
recruitment in the restored salt marsh 
by analyzing vegetative cover and 
species richness in specified plots.   
 

 Track the receding/expanding of key 
invasive non-native plants by GPS 
mapping invasive cover and 
comparing vegetative cover maps to 
previous years.   
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MAMMALS  
 
Introduction 
 
Historically, Jessie Street Marsh was most 
likely home to many mammals.  However, 
as urban development has grown 
regionally, the marsh has become isolated 
and degraded resulting in a decrease in 
native species and an increase in exotic 
species.  Although the marsh is in this 
compromised state, a rare and unique 
opportunity to reestablish and increase 
native communities exists.  In the marshes 
current context, a small habitat fragment 
surrounded by urban development, 
management of natural areas becomes 
more complex.  In general, it is a goal of 
this project to increase native mammal 
populations, although not all native 
species are expected or desired to inhabit 
the marsh.  For example, many mammals 
require larger home ranges than the size 
of the marsh, e.g. Coyotes, and it 
unreasonable to expect them to populate 
the marsh.  In addition, some native 
mammals can become pests to local 
residents, e.g. raccoon, skunks, and their 
population growth should not be 
encouraged.  Other mammals, mostly 
non-native, pose a threat to the native 
mammals and are also discouraged from 
occupying the marsh habitat.  Since 
potential restoration sites are limited and 
pressures on native species are only 
increasing, it is crucial we take advantage 
of each and every opportunity.  Jessie 
Street Marsh provides a foundation for 
the existence of native communities in an 
urban environment. 
 
Restoration Objectives 
 
The restoration objectives for the Jessie 
Street Marsh mammals are to (1) maintain 
and increase current populations of native 
mammalian species by preserving and 

increasing native vegetative communities 
and (2) discourage the presence and 
establishment of exotic and/or obnoxious 
mammalian species. 
 
Monitoring Methods 
 
We used track plates to survey mammals 
at JSM due to this method’s ease of 
replication and implementation.  
Considering the size of the study area and 
effort/time constraints, 14 track plates 
(20cm x 76cm) made of poster board and 
covered with flour (Mori 2000, Winter et 
al 2000, Clevenger et al. 2001, Hamm et 
al. 2003) provided a representative sample.  
The 14 track plates were dispersed among 
the main vegetative communities within 
the marsh (as described in the vegetation 
section) (Hamm et al 2003).  The plates 
were left in the field for 36 hours (Hamm 
et al 2003). Further sampling should be 
replicated every season to best represent 
the seasonal cycles of the mammals.  The 
tracks were identified to genera using 
Sheldon (1998).  The results are listed 
below (Table 2).  Refer to figure 6 labeled 
“mammal track locations” for exact 
locations. 
 
In the future, track plates should be 
continually used each season to monitor 
the mammal populations and should 
accompany vegetative and adaptive 
management monitoring.  Ideally, the 
track placement should be consistent 
from season to season. 
 
Adaptive Management     
 
In addition to the survey methods 
mentioned above, track plates should be 
used to answer the following questions.  
What mammals are detected within the 
island and terrestrial management plots?  
Are cats detected on the islands?  (See 
vegetative adaptive management section)  
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If islands prove not to favor cat 
immigration, this information can be 
useful in other management plans.  
Furthermore, in an attempt to consolidate 
efforts, mammal surveys should be 
coordinated with the vegetative surveys.  
The mammal information collected will 
better evaluate the success of the 
management program, giving managers 
the information needed to adapt plans 
accordingly. 
  
BATS 
 
Introduction 
 
Bats are often invisible inhabitants of 
most wildland habitats in the United 
States.  They are insect predators, making 
them both ecologically important, and 
economically important.  They have low 
reproductive rates and sometimes unique 
roosting needs which make them 
vulnerable to decline due to habitat loss. 
(O’Shea, Bogan, 2003)  Many species of 
bats are categorized as threatened or 
endangered, and many more are listed as 
species of concern by agencies such as the 
California Department of Fish and Game 
(CDFG, 2005).  On a global scale, long-
term and widespread monitoring of bats is 
essential for understanding their 
population dynamics and habitat needs.   
 
Bat populations play important roles in 
agricultural and forestry health, ecosystem 
function, and conservation of biological 
diversity (Kunz, 2003).  Like migratory 
birds, bats cross international boundaries.  
As we understand more about their 
habitat needs and population dynamics 
there will likely be future international 
agreements for conservation, as there are 
for other types of animals with the 
Migratory Bird Treaty Act and the Marine 
Mammal Protection Act (Hayes, 2000).  
 

Restoration and Monitoring 
Objectives 
 
The restoration of Jessie Street Marsh 
does not have specific goals regarding 
bats.  However, the marsh does and will in 
future provide important feeding and 
possible roosting habitat for multiple 
species of bats.   
 
Within the Jessie Street Marsh monitoring 
objectives for bats include (1) confirming 
presence of bats (by species when 
possible), (2) to note changes in the 
presence of bats to attempt to avoid 
unintentional disruption of their survival, 
and (3) to monitor for correlations 
between bat presence and 
vegetation/microhabitat types. 
 
Monitoring Methods 
 
Accurate and reliable estimates of the 
number of bats present and/or roosting 
situations are difficult to measure in both 
time and cost.  Methods for censusing and 
identifying bats can include any of the 
following: visual roost counts, visual 
evening emergence counts, visual evening 
dispersal counts, visual disturbance 
counts, infrared thermal imaging, mist net 
captures, and acoustic monitoring (Kunz, 
1996).  However, limited monitoring for 
presence is relatively easy and inexpensive 
using acoustic sampling methods (Hayes, 
2000).  The method we chose to obtain 
presence information was to use acoustic 
sampling with the Anabat II acoustic 
recording system for data collection, and 
the AnalookCF program for data analysis.  
We chose this method due to its low cost 
and ease of replication and 
implementation.   
 
We worked in cooperation with Paul 
Heady and Winifred Frick of the Central 
Coast Bat Research Group, who agreed 
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allow us to use their equipment and 
provide assistance with data analysis at no 
cost, to record and analyze bat acoustic 
calls at JSM.  This involved setting up two 
Anabat II recording units at JSM to record 
the echo location calls of the bats for 2-3 
hours for three consecutive nights in late 
October and early November. 
 
The two units were set out in the same 
locations on all three nights at the edge of 
the existing raised fill area near Eastcliff 
Drive (4 and 5).  One unit was oriented to 
record from the center of the marsh with 
no foliage cover, while the other unit was 
oriented to gather sound from the 
eucalyptus stand.  The units were left to 
record for two to three hours for three 
nights, each night beginning recording 
approximately thirty minutes after sunset.   
 
After the data has been recorded, it is 
transferred via a memory card to a 
computer and the AnalookCF program 
portrays the calls visually on a graph of 
frequency range.  By the range and shape 
of the calls, the professional consultants 
of the Central Coast Bat Research Group 
were able to either positively identify or 
estimate which species were present and 
were recorded by the monitoring devices.  
This is not a comprehensive survey of the 
site, but rather snapshots in time of what 
species were or may have been present 
during the times we recorded.  Further 
sampling should be replicated every 
season to best represent the seasonal 
cycles of the bats.  The results of the fall 
2005 monitoring are listed in Table 3. 
 
The presence of the Western Red Bat, 
Lasiurus blossevillii, is significant because 
this species has been identified as a 
sensitive species by the California 
Department of Fish and Game due to the 
perceived vulnerability of their survival.  
This species is also designated as “High 

Priority” by the Western Bat Working 
Group, which is comprised of agencies, 
organizations and individuals interested in 
bat research, management and 
conservation from the 13 western states 
and provinces, and this designation is 
given to those species which are 
“imperiled or are at high risk of 
imperilment based on available 
information on distribution, status, 
ecology and known threats” (CDFG 
2005). 
 
The Western Red Bat was identified very 
clearly by the monitoring unit which was 
oriented towards the foliage.  This is 
consistent with their roosting and feeding 
habits, which are primarily in trees, and 
often are in “edge” habitats adjacent to 
streams, fields, or urban areas.  Red bats 
will forage in the vicinity of other bat 
species, but usually do not roost with 
other species (Constantine, 1959). 
 

Future Monitoring and Adaptive 
Management     

 
Future monitoring for bats using the 
survey methods mentioned above will 
allow us to monitor the presence of this 
elusive animal.  The presence of the 
Western Red Bat in the vicinity of the 
exotic Eucalyptus foliage provides an 
opportunity to monitor for correlation of 
presence of this sensitive species with 
different types of foliage.   
 
Future monitoring shall ideally include 
four acoustic monitoring units.   

1. One shall be oriented to record 
bat calls from the exotic 
Eucalyptus foliage.   

2. The second shall be oriented to 
record bat calls from the native 
willow and box elder foliage.   
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3. The third shall be oriented to 
record bat calls from the area free 
of foliage in the open marsh at the 
south end of JSM close to East 
Cliff Drive.   

4. The fourth shall be oriented to 
record bat calls from the area free 
of foliage in the open marsh at the 
north end of JSM.   

 
See Figure 4. 
 
Monitoring units shall be set to record for 
3-6 consecutive nights, each night 
beginning recording one half hour after 
sunset for 2-3 hours, preferably during 
warmer weather.  Ideally, monitoring will 
occur three times per year, during the 
spring summer and fall.  If this frequency 
cannot be achieved it is important that 
monitoring occur during the same season 
each year (e.g. – every fall). 
 
BIRDS 
  
Existing Setting 
 
In October of 2005, two preliminary bird 
surveys were conducted at the site, using 
the total area search method.  Both 
surveys took place near sunrise in late 
October in fair weather.  See Attachment 
1 for a list of birds seen during each 
survey. See Attachment for a list of birds 
seen in the area during the years 1996 to 
2005. 
 
Adaptive Management 
 
Many wetland restoration projects use 
bird population trends as one of the 
indications of restoration success 
(Eertman et al 2002, Stevens et al 2003, 
and Warren et al 2002).  The Jesse Street 
Marsh restoration project is no exception.  
The bird monitoring plan includes site 
visits in three distinct seasons during the 

year: breeding (May 1-31), fall migration 
(migrating September 1-30), and winter 
(December 20-January 15).  Ideally, at 
least four visits would occur in each 
season with dates spread out across the 
suggested time span as much as possible.  
 
Each monitoring visit should begin within 
two hours of sunrise and data recorded at 
the start of the visit includes time, 
weather, and temperature.  Surveys will be 
conducted according to the Total Area 
Search methodology for bird monitoring 
(Clarke et al 1999, Ralph et al 1993, 
Shirley 2005).  According to the 
Handbook of Field Methods for 
Monitoring Landbirds, the Area Search 
methodology has the following beneficial 
characteristics:  

a. appropriate to a small area 
b. examines habitat relations 
c. only moderate training necessary 
d. only moderate observer error 

potential 
e. low cost 
f. “especially popular with 

volunteers” (Ralph et al 1993). 
This methodology has been successfully 
used since 1989 by the Australian Bird 
Count, a large nation-wide bird 
monitoring program sponsored by the 
Royal Australian Ornithological Union 
(Clarke et al 1999).   
 
A site visit should last approximately 30-
40 minutes, and should not occur during 
times of rain, fog, or high winds.  During 
the survey, an observer and one to two 
note takers will walk a pre-determined trail 
through the marsh area, pausing briefly to 
listen and look for birds.  Birds will be 
identified by sight and sound and efforts 
will be made to count each bird only once. 
Observers will be encouraged to make 
notes on specific vegetation in which 
birds are found, if known. Separate 
notations will be made for birds found 
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outside the marsh boundaries and flying 
high overhead.  See Table 4 for a sample 
data sheet. Separate columns on the data 
sheet will be used to list birds seen within 
the boundaries of the study site and 
outside the site’s boundaries.  
  
The Santa Cruz Bird Club has been 
identified as a potential source of 
monitoring personnel.  It has been 
suggested that a small stipend to cover the 
club’s expenses would be an adequate 
incentive for their assistance with this 
matter.  
 
Management Monitoring Action A—
Study Bird Use of Himalayan 
Blackberry 
 
The existence of Himalayan Blackberry 
(Rubus discolor) in restoration sites is 
currently an issue of some contention in 
the habitat restoration field.  As a 
nonnative species, it is prolific and tends 
to prevent the establishment of native 
species in the riparian zone and it uses 
copious amounts of water, altering 
ecosystem function (Makarick 2001).  
However its importance to bird species 
has been noted by ornithologists and 
birders alike.  According to David 
Suddjian and Steve Gerow of the Santa 
Cruz Bird Club, Himalayan blackberry 
fruit is used extensively by a number of 
bird species found in Santa Cruz county 
(Suddjian 2005).  It is important not only 
for its food value but also for its shrubby 
habitat value to a host of songbirds native 
to the area. When compared with the 
native California blackberry (Rubus 
ursinus), the Himalayan blackberry has 
much larger clusters of flowers and fruit, 
available much later into the fall, making it 
an important food source for fall migrants 
(Suddjian 2005). 
 
Action A-1—Site Preparation  

As part of adaptive management for the 
JSM Restoration Project a small study will 
be performed to address this issue.  
Currently Himalayan blackberry is very 
common in the marsh.  Three separate 
bird monitoring sites have been delineated 
(Figure 10). Each monitoring site will 
contain a section of Himalayan blackberry 
adjacent to a section of a native berry mix 
with similar structure. Maintenance will be 
necessary to cut back any Himalayan 
blackberry that intrudes into the native 
berry section.  Once both plants are 
successfully established and of similar 
structure, a protocol for this experiment 
will be added to the regular monitoring 
schedule.   
 
Action A-2 – Study Protocol 
This protocol will involve standing in 
front of the study site and counting all 
birds seen and heard within each 
vegetation section, devoting 5 minutes to 
each section.  The order in which the 
sections are monitored will be 
randomized. The observer will stand 
behind a blind to avoid observer 
interference with bird activity. Ideally, the 
monitoring for this study will be 
concurrent to the afore-mentioned bird-
monitoring plan and will occur at least 
four times per year, on the same dates as 
the other monitoring. 
 
Action A-3—Study Data 
The data collected as part of the 
Himalayan blackberry study will be used 
to influence management decisions on the 
removal of this non-native species and 
will potentially be beneficial to other 
restoration projects in the Santa Cruz 
vicinity, as this issue has not been well 
studied in this area. 
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HERPETILES 
 
Existing Setting 
 
Amphibians are globally on the decline 
due to their sensitivity to chemical 
pollutants (Blaustein et al 2003), increased 
UV-B exposure associated with global 
climate change (Carey and Alexander 
2003), loss of habitat (Kats and Ferrer 
2003), non-native species introduction 
and growing infectious diseases (Daazak 
at all 2003).  This sensitivity to 
environmental degradation has lead many 
scientists to consider the health of the 
amphibian community to be a direct 
indicator of the health of the ecosystem 
(Storfer 2003).    
 
Although Jessie Street Marsh is currently a 
small, degraded, urban habitat, it is still 
serving as breeding habitat for at least one 
species, the Pacific tree frog (Pseudacris 
(Hyla) regilla).  It is likely that several other 
amphibian and reptile species utilize the 
pond areas on this property for feeding, 
mating and egg deposition, including the 
Santa Cruz Garter Snake (Thamnophis 
atratus atratus).  Amphibians and reptiles 
stand to be one of the species assemblages 
that benefit most from the restoration 
process.   
 
The 1998 JSM Management Plan contains 
a complete list of amphibian and reptile 
species likely to occur in the area of Jessie 
Street Marsh, although no herpetile 
surveys were conducted for the plan, and 
no scientific surveys of the site were 
located for this project.  No State or 
Federally Threatened or Endangered 
amphibian or reptile species are known to 
occur in Jessie Street Marsh (Santa Cruz 
City Wetland Management Plan 2005; 
Kittleson personal communication 2005; 
Mori personal communication 2005).   
 

For this project, two visual surveys were 
conducted for herpetiles using ground 
survey techniques (Sutherland 2002), 
although Fall is not a good season to 
survey for newts and salamanders.  Call 
listening was also used to document the 
presence/absence of frogs.   
 
During visual surveys (Table 8), calls from 
a Pacific tree frog were heard and a snake 
was observed being eaten by a red-tailed 
hawk.  In addition, numerous small 
mammal holes on the site may provide 
refuge habitat for amphibians.   
 
Adaptive Management and 
Monitoring 
 
Adaptive management is the iterative 
approach to managing ecosystems when 
the methods of achieving desired 
objectives are unknown or uncertain to 
work (Holling 1978, Walters 1986).  As all 
restoration projects are uncertain in 
nature, an adaptive management approach 
allows for success to be measured and 
limitations of recovery to be identified 
(Zedler 1998).   
 
One of the objectives for the Jessie Street 
Marsh restoration project is to “maximize 
biological resource value.” Implementing 
adaptive management monitoring will 
allow city staff to measure the effects of 
restoration, evaluate unexpected results 
and administer necessary changes. 
 
The following section outlines simple and 
economic monitoring methods that can be 
implemented by volunteers.  Additional 
monitoring for sensitive species is 
recommended and will need to be 
performed by permitted experts. 
 
Six pairs of monitoring sites, three 
terrestrial and three island, (Figure 7) 
should be visited seasonally for the 
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purpose of measuring the 
presence/absence of herpetiles.  This 
information will provide managers with 
long term information regarding 
vegetation succession and species 
biodiversity and abundance. 
 
Long-term monitoring of these species 
will provide an excellent metric by which 
to measure restoration success.    
 
There are six basic methods for measuring 
herpetile (a term used to describe 
amphibians and reptiles) 
presence/absence and abundance: pitfall 
trapping, visual ground surveys, call 
surveys, egg mass surveys, larval seining 
and cover board trapping.  These 
techniques have varying degrees of 
success depending on the target species. 
 
Scientists monitoring snake and lizard 
populations, and to a lesser extent 
terrestrial salamander populations, most 
often use pitfall trapping and visual 
ground surveys (McDade and Macguire 
2004).  Salamanders, although terrestrial 
for part of their life cycle, are often 
underestimated using pitfall techniques 
because of their adult subterranean 
lifestyle.  Surveys for frog species usually 
include egg mass searches, night-time call 
listening and larval seining.  The cover 
board and PVC piping method (the 
purposeful placement of protective 
covering in the field to entice species to 
hide underneath) is a fairly non-invasive 
technique that can be used to assess the 
presence/absence of salamander, toad and 
snake species.   
 
Due to the time and effort constraints of 
adaptive management monitoring, four 
methods are recommended for the Jessie 
Street Marsh site: call listening, egg mass 
searches, larval seining and cover board 
surveys.  Frog species will be surveyed 

using call listening, egg mass searches and 
larval seining.  Terrestrial salamanders will 
be surveyed using cover boards and larval 
seining.  Snakes and lizards will also be 
surveyed using cover board and PVC 
piping surveys.   
Night-time call listening, night-time eye 
shining and cover board surveys are easily 
performed by volunteer groups.  Larval 
seining and egg mass searches can be 
performed by biological experts at the 
same time fish species are surveyed.  It is 
necessary to have experts perform these 
kinds of surveys due to difficulty in 
identifying egg masses and larvae.   
 
Volunteer monitoring should focus on the 
wet winter and spring months for evening 
call listening and cover board surveys.  It 
is at this time that frogs, salamanders and 
the snakes that eat them are most likely to 
be active.  Possible volunteer sources 
include Friends of Jessie Street Marsh, 
high school biology classes or University 
students.  Volunteers can be trained quite 
easily to identify the most common 
species and surveying can be completed in 
approximately 45 minutes.   
 
Volunteer call and cover board surveys 
will follow the protocols established by 
the North American Amphibian 
Monitoring Program (NAAMP 1998).  
Twelve cover board sites are 
recommended for the sites listed in 
(Figure 7) and call listening sites should 
occur at each park entrance (E. Cliff 
Drive, Lemos Avenue and Barson Street).  
Site visits should occur at dusk, with just 
enough light left to complete the cover 
board surveys.  Pairs of volunteers will 
first visit cover boards and PVC piping to 
identify any amphibian or reptile species 
taking refuge underneath.   
 
Cover boards are simple and cheap to 
install.  100 cm x 100 cm pieces of flat 
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wood or particle board can be placed over 
small pieces of wood so as to create small 
openings through which animals can 
enter.  PVC piping is simply a length of 
PVC pipe cut to a particular length, in this 
case approximately 1 ft.  Cover boards 
and PVC piping can be left in the field all 
year round. 
 
Volunteer pairs will then spend seven 
minutes at each of the three listening 
stations.  Volunteers will record what 
species they hear and apply the 
appropriate “relative abundance code.”  
The relative abundance code was created 
by NAAMP (1998).  
It is recommended that amphibian and 
reptile monitoring , beginning this winter, 
take place for no less than 10 years.  
Amphibian populations can be especially 
ephemeral and may fluctuate over time for 
reasons other than restoration (Pechmann 
et al 1991).  Water quality monitoring is 
also extremely important as amphibians 
and reptiles require freshwater.  The 
restoration plan calls for a portion of the 
upper watershed to remain as freshwater 
habitat.  If the proper habitat is not 
created for amphibians city personnel may 
want to revisit the plan and consider 
appropriate action.     
 
FISH  
 
Existing Setting 
 
The areas currently holding water in Jessie 
Street Marsh are only suitable for 
extremely small fish such as mosquito fish 
and three-spined stickleback.  The 1998 
management plan states that stickleback 
had been found in the drainage area on 
the northwest boundary of the property.  
This is no longer the case.  If stickleback 
and mosquito fish do exist in the system, 
it is in the hidden areas of the cattail seep.  
Because the marsh has been isolated for 

so long from the river, it is very unlikely 
that any other species of fish could exist 
in the system. 
 
Adaptive Management and 
Monitoring 
 
Although little in the way of fish 
populations are present today, the 
restoration project will invite brackish 
water species into the lower portions of 
the marsh and possibly more freshwater 
tolerant species into the upper portions of 
the marsh.  Because this plan calls for a 
restored connection with the San Lorenzo 
River, there exists the possibility that this 
site may be used for habitat for two 
federally listed species: steelhead trout 
(Onchorynchus mykiss) and  tidewater goby 
(Eucyglogobius newberryi). 
 
Use of this habitat would require travel 
through quite a long culvert and it is 
uncertain if either of these species will do 
this (Smith personal communication 
2005).  However, both of these species 
could potentially benefit from this habitat.   
 
Studies by Jerry Smith and the National 
Marine Fisheries Service have 
independently shown that lagoons may 
provide critical habitat for steelhead.  
Smith (1990) showed through scale 
analysis that over 70% of returning, 
spawning adults had reared in the lagoon.   
Similarly, Bond et al (2005) found a 
significant size-dependent relationship 
with lagoon rearing.  Simply put, fish that 
rear in lagoons are much larger when they 
enter the ocean than those fish that rear in 
the upper watershed.  Fish that are larger 
upon smolting (ocean entry) are much 
more likely to survive the ocean life phase 
than smaller fish.  Therefore, lagoon 
reared fish are disproportionately more 
likely to return to the creek and spawn. 
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The San Lorenzo River provides lagoon 
habitat for juvenile steelhead, however 
this habitat is extremely homogonous and 
modified.  The Jessie Street Marsh 
restoration will open up a small, but 
possibly very productive marsh area with 
shallower waters and emergent vegetation.  
Higher production means a larger supply 
of the brackish water invertebrates preyed 
upon by the juvenile fish.    
 
Tidewater gobies, once thought to be 
extirpated from the San Lorenzo River 
system, were rediscovered at a river 
construction site in May 2004.  Although 
the habitat created by this restoration is 
not likely to be considered critical habitat, 
it is possible that it may provide a very 
important function for the species.   
 
Tidewater gobies have a high tolerance for 
wide fluctuations in environmental 
conditions (Worcester and Lea 1996).  
However, they seem to prefer salinities < 
12 ppt (Swift et al. 1989) and water levels 
< 1 meter deep (Swensen 1999).   
Although the Jessie Street Marsh habitat 
may meet these criteria, it will most likely 
have a mud/clay bottom, thereby making 
it an unlikely breeding ground as tidewater 
goby males make there burrows in clean, 
unconsolidated sand (Swift et al. 1989).   
 
However, it has been observed that 
backwater areas or “lateral sloughs” may 
provide refuge habitat during high flow 
events associated with winter storms 
(Smith personal communication).  
Although unlikely, tidewater gobies may 
traverse the culvert system and utilize 
Jessie Street Marsh as refuge habitat 
during lagoon flooding caused by sandbar 
formation.   
 
Although the quality of habitat created by 
the restoration may be marginal for 
steelhead or tidewater gobies, it remains a 

possibility that these fish may use the area 
for feeding or refuge.  It is for this reason 
that seining should take place in the 
winter and spring when the marsh is 
connected to the river and most likely 
providing habitat for steelhead and 
tidewater gobies.  The protected nature of 
these species requires a permitted 
individual to perform seining work.  As 
with the amphibians and reptiles, 
monitoring should take place for no less 
than 10 years.   
 
WATER QUALITY 
 
Existing Setting 
 
Water quality monitoring occurred in 
November and December of 2005 (Table 
8).  Jessie Street marsh has two areas 
holding water at this time.  The drainage 
ditch on the northwest corner of the site 
(Map: Existing Vegetation) runs water at 
less than 1 ft3/s from the blackberry patch 
behind the homes on Jessie Street to a 
culvert that carries water under the street 
to the San Lorenzo River.  Before the first 
major rain event which occurred on 
November 30th and December 1st, the 
ditch was brackish, neutral (≈ 7 pH units), 
low in dissolved oxygen and mostly likely 
originating from ground table seepage or 
storm drain leakage.  The salinity levels 
can either be explained by salt build up in 
the sediments or saltwater intrusion into 
the groundwater table.  After the rains, the 
salinity dropped and dissolved oxygen 
levels returned to saturation levels (≈ 10.0 
mg/L). 
 
There is also water at the Lemos Street 
entrance.   This area is thick with cattails 
(Typha sp.) and holds ≈ 10 cm of water.  
The winter rains bring runoff from 
approximately 13 acres and although all 
storm drains divert flow away from the 
marsh and are pumped over the levee to 
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the river, Jessie Street homes still 
sometimes flood (Jessie Street Marsh 
Management Plan 1998).  See the 
hydrology addendum regarding flood 
relief.   
 
Adaptive Management and 
Monitoring 
 
Water quality is extremely important for 
aquatic species and system health.  
Dissolved oxygen, temperature and 
salinity of surface and bottom waters 
should be measured at the lower, middle 
and upper marsh areas twice per season.  
Because this requires specialized 
equipment and expertise for analysis, it is 
recommended that this portion of the 
monitoring be performed by scientists 
conducting fish surveys.  It is also 
recommended that the Jessie Street Marsh 
site be added to the First Flush 
monitoring day performed by the Coastal 
Watershed Council.  This non-profit tests 
for nutrient concentrations in run-off 
waters and can help managers better 
understand impacts to the marsh system.   
   
 

CHAPTER 4 
PUBLIC ACCESS 

  
Following are our proposed revisions to 
the five public access actions described in 
the JSMMP.  They are depicted in the 
attached revised Public Access Plan 
diagram. These revisions are based on the 
public access components contained in 
SJSU’s proposed alternate budgets (see 
table : 
 
Action P-1(pp. 8-12&8-13):   
 

1. In both options the “boardwalk 
extending from the bridge along 
the toe of the wooded slope and 

parallel to the marsh channel…” 
has been eliminated.  

2. Both options include a 15’ bridge 
spanning the channel which 
separates the lower and upper 
marshes. 

3. All marsh overlooks have been 
eliminated in both options. 

 
Action P-2 (p. 8-13): 
 

1. The footpath in the upper 
(freshwater) marsh has been 
eliminated in both options. 

2. Existing dirt paths between Lemos 
Avenue and the connection to 
Ocean View Park will be upgraded 
to decomposed granite surfaces in 
both options. 

3. The proposed lower path, 
bordering the new brackish marsh, 
will be changed to a dirt access 
road for Parks Department 
maintenance vehicles. 

4. The existing alleyway between 
Barson St. and Lemos Ave. will be 
closed to vehicular access and 
repaved with decomposed granite 
surface in both options. 

 
Action P-3 (pp. 8-13&8-14): 
 

1. Chain-link fencing, gates and 
regulations signs are included in 
both options.  Access to the 
marsh will be permanently 
restricted at Barson Street  and 
scheduled at the entrances to the 
Jessie alley and the Lemos Avenue 
entrance (Refer to Public Safety 
and Health actions). 

2. Boulders have been eliminated in 
both options 

3. Split rail fencing has been 
eliminated in both options. 
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Action P-4 (p. 8-14): 
 

1. The proposed stairs from the 
marsh to Ocean View Park have 
been eliminated in both options. 

2. There are no changes to the 
existing dirt path from the marsh 
(at East Cliff Drive) to Ocean 
View Park in both options. 

3. A switch-backed, decomposed 
granite path from the marsh to 
Ocean View Park is included in 
both options.  This path replaces 
the stairs proposed in the original 
plan. 

 
Action P-5 (pp. 8-14&8-15: 
 

1. Both options include interpretive 
and public access signs at both the 
Lemos Ave. and East Cliff Drive 
entrances. 

 
Action P-6 (p. 8-15): 
 

1. Both options include bicycle racks, 
benches and trash receptacles at 
the Lemos Ave. and East Cliff 
Drive entrances. 

 
Action P-7 (p. 8-15): 
 

1. No changes to this action. 
2. No monies were allocated for this 

action in either of the options.  It 
was assumed this would be 
included the Park’s Operations 
and Maintenance Budget. 

 
Action P-8 (p.8-15): 
 

1. No monies were allocated for  
upgrading the existing path from 
East Cliff Drive to Ocean View 
Park in either of the options. If 
this action were included, new 
funds would be required.  

 
 

CHAPTER 5 
PUBLIC SAFETY 

                                                                                           
BACKGROUND 
 
The Jessie Street Marsh Management Plan 
(JSMMP) includes an objective to 
“encourage citizen involvement and 
participation in the planning and 
implementation phases of the marsh 
management plan.”  (p.2-2) Accordingly 
several public information/input meetings 
have been conducted by the Parks 
Department.  In addition two 
neighborhood groups, The Friends of 
Jessie St. Marsh and Neighbors of Lower 
Ocean St., have also been active in making 
recommendations to the Parks 
Department and in volunteering to 
participate in cleanup and restoration 
activities. 
 
A consistent theme in these meetings and 
in correspondence from the 
neighborhood groups has been the 
ongoing and increasing illegal activities in 
the marsh, including:  illegal encampments 
and resulting litter and exposed human 
waste; prostitution; drug use; and gang 
activity.  In short the marsh, particularly 
the upper marsh, is not a safe place for 
legal human activities, including police 
patrols. 
 
Eight “management plan actions” were 
agreed to at a public meeting in December 
1997.  Included in these was “Increase 
public safety” and “Provide a safe 
pedestrian connection between Jessie 
Street and Ocean View Park”.  (p.7-1) 
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GOALS AND OBJECTIVES 
 
Missing Goals 
 
The JSMMP includes 6 goals and 20 
supporting objectives.  (pp.2-1 and 2-2)  
None of the goals and only one of the 
objectives addresses the public safety and 
health issues raised in the above meetings 
and by the neighborhood groups.  As a 
part of our addendum to the JSMMP we 
are recommending the addition of the 
following goals, objectives and actions, all 
related to the above-mentioned public 
safety and health issues. 
 
Proposed Goals 
 

1. Provide a safe and clean 
environment for legal human 
activities within the project area. 

2. Provide a safe and clean 
environment for the wildlife 
which will inhabit or visit the 
restored marsh. 

 
Proposed Objectives 
 

1. Provide fencing, gates, signs and 
paths to control public access into 
and within the Marsh. 

2. Develop a public access schedule 
and enforcement plan for the 
Marsh. 

3. Develop plans for patrolling, 
cleaning up and maintaining 
“visibility”, particularly in the 
upper marsh area. 

4. Encourage the participation of 
volunteers and neighborhood 
groups in monitoring and 
reporting violations of Marsh 
regulations or other city 
ordinances. 

5. Encourage the participation of 
volunteers and neighborhood 

groups in cleanup and vegetation-
clearing programs. 

6. Develop a mosquito-abatement 
plan which focuses on “natural” 
controls and best management 
practices and relegates chemical 
controls to the least desirable 
alternative. 

 
Proposed Actions 
 

1. Secure the northern entrance to 
the Marsh (Barson Street) with a 
6’ high chain-link fence and gate.  
The gate would remain locked, to 
be opened only by City personnel 
when clearing the sediment basin.  
Signs on the fence would include 
all applicable city ordinances and 
restrictions. 

2. Incorporate the Jessie Alley 
between Lemos and Barson in the 
JSMMP.  Fence and gate both the 
north and south entrances to the 
alley to control access to the 
Marsh.  Only pedestrian and 
bicycle access would be allowed 
during Marsh “access” hours.  The 
gates would be locked by Park 
personnel during “non-access” 
hours.  Signs on both gates would 
include Marsh access hours and 
regulations as well as applicable 
city ordinances and restrictions. 

3. Secure the western (Lemos) 
entrance to the Marsh with 
appropriate fencing and gate.  The 
gate would be locked by Park 
personnel during non-access 
hours.  Signs on the gate would 
include Marsh access hours and 
regulations as well as applicable 
city ordinances and restrictions. 

4. Thin or remove non-native 
“hiding and cover” vegetation 
from the upper marsh, specifically 
ivy species, Acacia trees and 
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pampas grass.  Certain non-native 
vegetation, such as Himalayan 
Blackberry, may provide good 
habitat and may also discourage 
trespassing by humans and thus 
should be retained.  Much of the 
non-native removal will be 
accomplished during the 
“grubbing” phase of construction.  
Removal or thinning in protected 
areas, i.e. riparian habitats, will 
have to be done manually, either 
by a contracted agency, volunteers 
or both. 

5. Develop and post a public-access 
schedule.  This could be similar to 
the “Hours of Operation” 
proposed for the Skate Park, with 
differing hours according to time 
of the year.  A similar schedule 
would facilitate the opening and 
locking of the Marsh gates by Park 
personnel.  If possible the Marsh’s 
access hours should be earlier and 
later than those recommended for 
the Skate park. 

6. Develop a partnership and 
working relationship with a 
volunteer or neighborhood group 
such as Friends of the Jessie Street 
Marsh.  Meet with this group on a 
quarterly basis to obtain feedback 
relative to the Marsh project, 
establish volunteer cleanup days 
and enlist volunteer support for 
restoration and monitoring 
activities. 

7. In conjunction with vector-control 
personnel, implement a mosquito-
abatement plan and actions, to 
include:  periodic “flushing” of the 
brackish marsh area; introduction 
of predator species in the upper 
marsh area; and if necessary 
chemical control measures.  Meet 
with vector-control quarterly to 
discuss the effectiveness of the 

plan, present neighborhood 
feedback and if necessary make 
adjustments to the plan. 

8. Establish maintenance schedules 
and security procedures to be 
implemented by the Parks and 
Police Departments, to include:  
regular removal of trash and other 
human debris;  daily opening and 
locking of all entrance gates to the 
Marsh  (refer to Action Items 2 
and 3);  regular security patrols to 
eliminate vagrants and illegal 
activities in the Marsh;  the 
ongoing thinning and removal of 
nonnative “hiding and cover” 
vegetation. 

 
 

CHAPTER 6 
MOSQUITO CONTROL 

 
At Jessie street marsh standing water and 
the dense cattail stands provide for some 
public health concerns. Standing water 
combined with the thatched cattail 
provide an ideal breeding area for 
mosquitoes. Several different mosquitoes 
are likely to inhabit the marsh. Culex 
pipiens (house mosquito) is the most severe 
threat because it can transmit the 
encephalitis virus from bird to bird and it 
is the species most responsible for the 
West Nile Virus and its east to west Coast 
spread. 
 
The Santa Cruz Mosquito Vector Control 
District (SCMVCD) monitors and 
controls mosquitoes at the Jessie street 
marsh site. Currently the SCMVCD uses 
surveillance and source reduction 
approaches. Surveillance of the site 
includes locating, mapping, and 
identifying probable mosquito breeding 
sites and sampling and identifying adult 
and larval mosquitoes. Current methods 
for source reduction include cleaning and 
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maintenance of drainage ditches and 
catchment basins and weed control in 
potential mosquito sources. Another step 
in source reduction is providing 
information to regulatory agencies and 
provides consulting services to agencies or 
groups planning alteration and or 
restoration of wildlife habitats.  
 
With full implentation of the Jessie Street 
Marsh Management Plan, the influx of 
saltwater and enhanced depth and flow of 
water through the system should reduce 
the frequency and severity of Culex pipiens 
outbreaks.  Ongoing monitoring and 
control of brackish water and other pest 
mosquitoes will remain a necessity at this 
site, however. 

 
 

CHAPTER 7 
REFERENCE SITES 

 
INTRODUCTION 
 
A survey of nearby wetlands produced 3 
potential reference sites, none of which 
was ideal, but in combination included all 
the principal habitats identified in the 
Jessie Street Marsh Restoration Plan. 
 
Neary Lagoon Park   
 
This site contains all of the habitats 
included in the proposed restored 
freshwater marsh at Jessie Street, i.e. a 
substantial cattail/tule marsh, open water 
areas with “artificial” islands, riparian 
areas, oak woodlands and a native 
grassland area.  It would not be 
appropriate for the brackish or salt 
components of the restored marsh. 
 
Schwans Lagoon 
 
Located across the road from Twin Lakes 
State Beach.  Tidal flow into this brackish 

lagoon appears to be controlled by a slide 
gate, a key hydraulic component of the 
proposed brackish marsh at Jessie Street.  
This site could provide information on 
slide-gate operations and scheduling and 
potential tidal-scouring issues.  The 
lagoon is managed by the California State 
Parks and according to Neary Lagoon 
documents, a management plan has been 
prepared for the lagoon. 
 
Moran Lake Park 
 
This site contains a shallow brackish 
marsh, combining seasonal tidal exchange 
with freshwater from an uplands urban 
creek.  The tidal exchange is regulated by 
a culvert that runs under Cliff Drive to 
Moran Lake Beach.  The culvert is 
blocked by sand during the summer but is 
cleared by winter storms.  The site 
contains most of the habitats included in 
the proposed salt/brackish marsh at Jessie 
Street, i.e. brackish open water area, mud 
flats, a transition zone (mixing of fresh 
and salt water) and a thinned eucalyptus 
grove.  Native marsh vegetation, e.g. 
pickleweed and salt grass, appears to be 
naturally re-establishing along the marsh’s 
border.  The park is a part of the 
Monterey Bay National Marine Sanctuary.  
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Tables 
 
Table 1:  Mammal Objectives 
 

 
 
 
 
 
Table 2: Track Plate Results for Mammals 

 

us Population Objective
Establish/Increase
Establish/Increase
Maintain/Increase
Maintain/Limit
Limit
Maintain/Limit
Decrease
Decrease
Decrease

Common Name Latin Name Stat
Deer Mouse Peromyscus maniculatus Potential
California Vole Microtus Californicus Potential
Pocket Gopher Thomomys spps Present
Raccoon Procyon lotor Present
Opossum Didelphis virginiana Present
Skunk Mephitis mephitis Potential
Norway Rat Rattus norvegicus Potential
House mouse Mus musculus Potential
Cat Felis spps Present

Track Number Habitat/Location Tracks Detected
1 Pine Trees K9

Small mammal 
Opossum

4 Willows Opossum/K9
5 Aquatic plants -
6 Exotic grasses Plate missing
7 Oaks/willow Unclear tracks
8 Culvert Human disturbance
9 Exotic grasses -
10 Exotic blackberry Raccoon
11 Eucalyptus grove Bird tracks
12 Exotic trees (Acacia) Bird tracks/Cat
13 Fill Plate missing
14 Coyote brush Opossum

2 Oaks
3 Rushes
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Table 3: Fall 2005 Acoustic Bat Monitoring Results 
 
 Unit 13 (oriented North, toward open 

air in upper marsh) 
Unit 14 (oriented East, toward Eucalyptus grove) 

Hoary Bat (Most Likely – 25 kHz range) Big Brown  (confirmed 30kHz) 
Mexican Freetail or Hoary Bat (in the 25 kHz range) 

October 31st, 2005 6 - 8pm 
Mexican Freetail, Hoary or Big Brown (25 
kHz range) Yuma Myotis or California Myotis (in the 20 – 25 kHz range)
Yuma Myotis or California Myotis (20 - 
25 kHz range) 

Western Red Bat (confirmed – multiple good calls in 40-50 
kHz range) 

November 1st, 2005  7 – 9pm 

Red Bat (confirmed 40-50 kHz range) Yuma Myotis or California Myotis (in the 20 - 25 kHz range) 

November 2nd, 2005 6 – 8 pm None Yuma Myotis or California Myotis (in the 20 - 25 kHz range) 
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Table 4: List of birds identified at site during preliminary surveys 

 
Start time: 7:27 am/ End time: 8:23 am   Start time: 7:12 am/ End time: 7:52 am 

     Weather: Overcast, cool Weather: Clear, sunny, cool 
     Birds on-site: 

Red-shouldered hawk 
Yellow-rumped warbler (Audubon’s) 
House finch 
Hermit thrush 
Ruby-crowned kinglet 
Anna’s hummingbird 
Black phoebe 
American crow 
Spotted towhee 
California towhee 
Song sparrow 
Hutton’s vireo 
Mourning dove 
Scrub jay 
Chestnut-backed chickadee 
Townsend’s warbler 
American goldfinch 
White-crowned sparrow 
Northern mockingbird 

 

Birds on-site: 
Red-shouldered hawk 
House finch 
Yellow-rumped warbler (Audubon’s) 
Mourning dove 
Anna’s hummingbird 
Hermit thrush 
California towhee 
Ruby-crowned kinglet 
Townsend’s warbler 
Chestnut-backed chickadee 
Song sparrow 
Orange-crowned warbler 
Lincoln’s sparrow 
Beewick’s wren 
Black phoebe 
Scrub jay 
Spotted towhee 
Golden-crowned sparrow 
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Table 5: Sample Data Sheet 
 

 
Time (beginning)                           (end)                              Date  
 
Temp (beginning)                          (end)  
 
Weather (beginning)                                 (end)  

Spps inside Number Vegetation Spps outside Number Vegetation 

      

      

      

      

      

      

      

      

      

      

      

      

Lower 

Middle 

Upper 
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Table 6: Jessie Street Marsh Non-Native Plant Species on site 
 

Albizia Albizia lophantha  Red valerian Centranthus ruber 
Bermuda grass Cynodon dactylon  Rescue grass Bromus catharticus 
Birdfoot trefoil Lotus corniculatus  Ripgut brome   Bromus diandrus 
Black acacia   Acacia melanoxylon  Rough cat's ear Hypochaeris radicata 
Blue gum eucalyptus Eucalyptus globules  Sea fig   Carpobrutus edulis 
Brass buttons   Cotula coronopifolia  Shamrock Trifolium dubium 
Bull mallow Malva nicaeensis  Sheep sorrel Rumex acetosella 
Bull thistle Cirsium vulgare  Smooth cat Hypochaeris radicata 
Bur-chervil Anthriscus caucalis  Soft chess  Bromus hordeaceus 
Burclover Medicago arabica  Sow thistle  Sonchus asper 
Calla lilies   Zantedeschia aethiopica  Nasturtium Tropaeolum majus 
Common sow thistle Sonchus oleraceus  Velvet grass  Holcus lanatus 
Curly dock   Rumex crispus  Water hyacinth  Eichhornia crassipes 
Cut-leaf plantain  Plantago coronopus  Waterweed  Hydrilla verticillata 
Dandelion Taraxacum officinale  Wild oat   Avena fatua 
Date palm Phoenix canariensis  Wild radish  Raphanus sativus 
English ivy   Hedera helix  Yellow aquatic iris Iris pseudacorus 
English plantain   Plantago lanceolata    

Fennel Foeniculum vulgare    

Field bindweed   Convolvulus arvensis    

Field hedge-parsley Torilis arvensis    

Field mustard Brassica rapa    

French broom   Genista monspessulana    

Geman ivy   Delairea odorata    

Himalaya blackberry   Rubus discolor    

Italian thistle   Carduus pycnocephalus    

Karo Pittosporum crassifolium    

Kikuyu grass   Pennisetum clandestinum    

Lily-of-the-Nile  Agapanthus orientalis    

Pampas grass  Cortaderia jubata    

Perennial ryegrass   Lolium perenne    

Periwinkle   Vinca major    

Pincushion flower  Scabiosa atropurpurea    

Plum  Prunus cerasfera    

Poison hemlock Conium maculatum    

Prickly lettuce Lactuca serriola    

Rabbit’s foot grass   Polypogon monspeliensis    

Red-hot poker   Kniphofia uvaria    
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Table 7: Jessie Street Marsh Native Plant Species on site 
 

Alkali heath   Frankenia grandifolia Gum plant   Grindelia stricta var. platyphylla 
Arroyo willow  Salix lasiolepis Honeysuckle  Lonicera hispidula var. vacillans 
Box elder Acer negundo var. californicum Horseweed Conyza canadensis 
Bulrush   Scirpus robustus Large-leaved sedge Carex amplifolia 
Calif. Bay Umbellularia californica Monterey cypress Cupressus macrocarpa 
Calif. Blackberry  Rubus ursinus Monterey pine Pinus radiata 
Calif. Coffeeberry Rhamnus californica ssp. californica Mosquito fern   Azolla filiculoides 
Calif. Rose Rosa californica Pacific silverweed   Potentilla anserine ssp. pacifica 
Cattail   Typha latifolia Poison oak  Toxicodendron diversilobum 
Ciliate willow herb   Epilobium ciliatum ssp. ciliatum Red-rooted cyperus  Cyperus erythrorhizos 
Coast live oak          Quercus agrifolia                              Salt grass  Distichlis spicata var. stolonifera 
Coast redwood Sequoia sempervirens Small duckweed Lemna minor 
Common rush   Juncus effusus var. pacificus Smartweed   Polygonum punctatum 
Coyote brush   Baccharis pilularis Stonecrop Sedum sp. 
Creeping wild rye   Leymus triticoides Toyon  Heteromeles arbutifolia 
Dense sedge  Carex densa Tule   Scirpus californicus 
Fat hen   Atriplex patula var. patula   

Fleshy jaumea   Jaumea carnosa   
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Table 8: Water sample results 

Date Time Site Water temp. DO Salinity pH Sulfide Flow Staff 
      °C mg/L ppt   mg/L rate gauge 

11/10/2005 13:00 Drainage ditch 17.30 0.30 22.20 no test 0.00 0.418 ft3/sec no guage 
11/10/2005 13:20 cattail seep 12.80 2.10 2.30 no test no test none out of water
11/10/2005 13:40 San Lorenzo data lost 10.59 7.00 no test no test no test 6.6 ft. 
11/19/2005 10:00 Drainage ditch 15.40 1.15 15.60 6.50 no test no test no guage 
11/19/2005 10:20 cattail seep 7.60 3.94 2.20 no test no test none out of water
11/19/2005 10:40 San Lorenzo 17.00 8.23 7.00 no test no test no test 7.7 ft. 
11/30/2005 11:00 Drainage ditch 15.70 1.94 4.10 no test no test < 1 ft3/sec no gauge 
11/30/2005 11:20 cattail seep 12.80 2.95 1.50 no test no test none out of water
11/30/2005 11:40 San Lorenzo 12.90 4.99 3.50 no test no test none 7.76 
12/3/2005 10:00 Drainage ditch 12.80 10.50 0.30 no test 0.00 < 1 ft3/sec no gauge 
12/3/2005 10:20 cattail seep 12.80 2.95 1.50 no test no test none 2.38 
12/3/2005 10:40 San Lorenzo 18.00 0.09 16.50 no test no test no test 7.00 
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Table 9.  Amphibian and reptile monitoring results.    

Date Time Area searched Method used Person hours Abundance* Species 
10/29/2005 11:10 cattail seep call listening 0.25 1 Pacific tree frog
11/1/2005 21:00 cattail seep call listening 0.25 1 Pacific tree frog
11/10/2005 14:00 - 14:30 Drainage ditch visual ground survey 1 0   
11/10/2005 14:30 - 15:00 Fill area/e.cliff drive visual ground survey 0.5 0   
11/10/2005 15:00 cattail seep call listening 0.25 1   
11/19/2005 8:00 Drainage ditch VGS/transect 1 0   
11/19/2005 9:00 Fill area/e.cliff drive visual ground survey 1 0   
11/30/2005 11:20 cattail seep call listening 0.25 5 Pacific tree frog
12/3/2005 10:10 cattail seep call listening 0.25 1 Pacific tree frog
    
*Call listening abundance code descriptions. 
Relative abundance code 
0 - no individuals calling 
1 - one or several calling; individuals easily distinguished, no overlapping of calls 
2 - some overlapping of calls, but individuals can still be distinguished 
3 - calls are constant and overlapping, individuals cannot be distinguished 
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Table 10: Cost-Estimate/Budget Comparisons, Jessie Street Marsh Restoration Project:   
This table lists cost estimates and bids for this project.    $ amounts are in thousands.
The first two columns are estimates submitted to the Parks and Recreation Department during 2001.   
The next two columns are access and vegetation bids submitted to the City of Santa Cruz during 2002.    
The last three columns list SJSU team budget estimates for the project based on 3 funding alternatives.     
  SHG1 SHG4 FIGA WETL OPTION 1 OPTION 2   SHG1 =  Cost estimate from  
GRADING:     Phase I Phase II  SH&G Engineering, Santa Cruz, 
Site Staking                        $16.8 $12.0 N/A N/A $15.0 $15.0 $15.0  dated 8/21/01 
Soil Test $15.0 $15.0 N/A N/A Comp Comp Comp    
Clearing/Grubbing $15.0 $15.0 N/A N/A $18.8 $18.8 $18.8  SHG4 =  Alternative cost estimate,  
Tree Protection $5.0 $2.0 N/A N/A $2.5 $2.5 $2.5  SH&G Engineering, dated 8/21/01 
Tree Removal $11.6 $11.6 N/A N/A Elim Elim Elim    
Guard Rail Removal $2.0 $2.0 N/A N/A Elim Elim Elim  FIGA=  Bid proposal from Figas  
Misc. Debris Removal $1.0 $1.0 N/A N/A $1.3 $1.3 $1.3  Construction, Eureka, dated 7/11/02 
PG&E Line Cover $10.0 $5.0 N/A N/A $6.3 $6.3 $6.3    
RSP $12.8 $12.8 N/A N/A Elim Elim Elim  WETL= Cost estimate from  
Flagmen, signs $10.0 $6.0 N/A N/A Parks Parks Parks  Wetlands Research, San Rafael, 
Cut 6650 cy soil $20.0 $20.0 N/A N/A $25.0 $25.0 $25.0   dated 5/24/02 
Fill 1550 cy soil $12.4 $12.4 N/A N/A $15.5 $15.5 $15.5    
Soil Disposal $102.0 $102.0 N/A N/A Parks Parks Parks  OPTION1=  SJSU lowest-cost alternative 
Residence Drainage $3.8 $3.8 N/A N/A $4.8 $4.8 $4.8  based on SHG4 estimates plus 25% 
Sediment Basin $3.4 $3.4 N/A N/A $4.3 $4.3 $4.3    

GRADING SUBTOT: $240.8 $224.0 $294.0  $93.3 $93.3 $93.3  OPTION2=  SJSU mid-cost estimates 
       (Phase I includes upgrades to access  
AUTOMATED SLIDE-GATE SYSTEM:    improvements/furn) 
Demolition Work $10.0 $5.0 N/A N/A $6.3 $6.3 $6.3   (Phase II also includes partial  
ModifyExistingBox $15.0 $10.0 N/A N/A $12.5 $12.5 $12.5  re-vegetation and ecologist) 
ClearCulverts $5.0 Comp N/A N/A Comp Comp Comp    
36"HDPEPipe(95') $10.0 $10.0 N/A N/A $12.5 $12.5 $12.5  Elim= Eliminated 
Elbow/BandClamp(2ea) $2.0 $2.0 N/A N/A $2.5 $2.5 $2.5    
36"SlideGate $7.8 $7.8 N/A N/A Army Army Army  Parks= Parks to use graded soil for  
48"SlideGate $9.1 $9.1 N/A N/A $11.4 $11.4 $11.4  other projects. Costs to those projects. 
ElectricalPowerSupply $5.0 $5.0 N/A N/A $6.3 $6.3 $6.3    
ElectricalMotors/Controls ($5K ea x 3 or 2) $15.0 $15.0 N/A N/A $12.5 $12.5 $12.5  Army= Slide gate installed by  
Sensors ($2K ea x 1 or 2) $4.0 $4.0 N/A N/A $2.5 $2.5 $2.5  Army Corps of Engineers 
CustomRiverOutlet $5.0 $5.0 N/A N/A $6.3 $6.3 $6.3    
SlurryBackfill $2.9 $2.9 N/A N/A $3.6 $3.6 $3.6  Comp= Completed    

SLIDE-GATE SUBTOT: $90.8 $75.8 $84.5 N/A $76.3 $76.3 $76.3    
         
ACCESS IMPROVEMENTS AND FURNITURE:      
S.Bdwlk/2Overlooks $159.0 $39.0 N/A N/A $2.5 $43.8 $43.8    
N.Bdwlk/1Overlook $78.1 Elim N/A N/A Elim Elim Elim    
S.D.G.Paths $16.5 $13.0 N/A $13.0 Elim $41.3 $41.3    
N.D.G.Path $7.8 $13.1 N/A            N/A Elim Elim Elim    
Stairway $32.7 $32.7 N/A $25.2 Elim Elim Elim    
Split-railfence $63.7 $27.3 N/A $5.6 Elim $3.5 $3.5    
Boulders $8.0 Elim N/A N/A Elim Elim Elim    
Chain-linkfence/gates N/A N/A N/A N/A $9.3 $9.3 $9.3    
Signs/Posts/Receptacles $4.8 $2.9 N/A N/A $3.3 $7.6 $7.6    

ACCESS/FURN SUBTOT: $370.6 $128.0 $417.0 N/A $15.0 $105.4 $105.4    
         
REVEGETATION:        
SitePreparation $190.0 $148.0 N/A N/A Elim Elim Elim    
Purchase/installplants $337.3 $109.9 $195.0 $131.6 $5.0 $5.0 $60.0    
Replantcattails $11.2 $3.8 N/A N/A $3.8 $3.8 $3.8    
Mulch $24.6 $8.2 N/A N/A Elim Elim $5.0    
Ecologist(3 months) N/A N/A N/A N/A Elim Elim $30.0    

REVEGSUBTOTAL: $563.1 $269.9 $195.0 N/A $8.8 $8.8 $98.8    
              

TOTALPROJECT: $1,265.3 $697.7 $990.5 N/A $193.3 $283.7 $373.7    
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Attachment 1: Birds of the Jessie Street Marsh Area, 1996-2005 
 

Prepared by David Suddjian 
Santa Cruz Bird Club 

October 2005 
  
This list includes bird species observed in the vicinity of Jessie Street Marsh over the recent 
decade (1996-2005). The area includes Jessie Street Marsh and the adjacent suburban 
neighborhoods, the San Lorenzo River from Riverside Avenue to the railroad trestle bridge, 
and Ocean Street Park. Species that occur only less than annually in this area are marked by an 
asterisk (*). Species known or expected to nest in the area are annotated by “n”. comments on 
abundance and seasonal status pertain only to the area of interest and may differ from 
occurrence in the city in general.  
 
 
Greater White-fronted Goose (Anser albifrons) *  Rare fall and winter visitor overhead, or 
occasionally at the river  
Cackling Goose (Branta hutchinsii) *  Rare fall and winter visitor at the river 
Canada Goose (Branta canadensis) rare to uncommon visitor at the river, mostly in the spring and 
fall; local population increasing   
Gadwall (Anas strepera) * rare migrant at the river 
Mallard (Anas platyrhynchos) n uncommon resident; could nest at Jessie St Marsh; nests at river  
Cinnamon Teal (Anas cyanoptera) * rare migrant at river  
Green-winged Teal (Anas crecca) * rare migrant at river  
Canvasback (Aythya valisineria) * rare fall migrant at river  
Ring-necked Duck (Aythya collaris) * rare fall migrant at river  
Greater Scaup (Aythya marila)  rare fall and winter visitor at river  
Lesser Scaup (Aythya affinis)  rare fall and winter visitor at river    
Surf Scoter (Melanitta perspicillata) *  rare spring visitor to river   
Bufflehead (Bucephala albeola) uncommon fall and winter visitor at river  
Common Goldeneye (Bucephala clangula) uncommon fall and winter visitor at river  
Common Merganser (Mergus merganser) uncommon to fairly common year round visitor at river; 
nests up river and broods with small  
  young may venture below Riverside ave  
Red-breasted Merganser (Mergus serrator) * rare winter visitor at river  
Ruddy Duck (Oxyura jamaicensis) rare fall visitor at river  
Red-throated Loon (Gavia stellata) rare visitor at river in spring and fall migration, and 
occasionally in winter  
Pacific Loon (Gavia arctica) * rare visitor at river in spring  
Common Loon (Gavia immer) * rare visitor at river from fall to spring  
Pied-billed Grebe (Podilymbus podiceps) uncommon visitor at river from summer to winter  
Horned Grebe (Podiceps auritus)  rare to uncommon visitor at river from fall to winter  
Eared Grebe (Podiceps nigricollis)  rare to uncommon visitor at river from fall to winter  
Western Grebe (Aechmophorus occidentalis)  uncommon visitor at river from fall to winter  
Clark's Grebe (Aechmophorus clarkii) * rare visitor at river from fall to winter  
Brown Pelican (Pelecanus occidentalis) * rare visitor at river from summer to fall  
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Double-crested Cormorant (Phalacrocorax auritus) n  roost in eucalyptus near RR trestle, and 
nested there in 2003; uncommon to fairly  
 common at river year round 
Pelagic Cormorant (Phalacrocorax pelagicus)  rare visitor at river in fall and winter  
Great Blue Heron (Ardea herodias) uncommon resident; nested until recent years at end of 
Branciforte Drive  
Great Egret (Ardea alba) rare visitor at river, mostly fall and winter  
Snowy Egret (Egretta thula) rare to uncommon visitor at river in fall and winter  
Green Heron (Butorides virescens) n?  uncommon resident at river; may breed in surrounding 
neighborhood 
Black-crowned Night-Heron (Nycticorax nycticorax)  uncommon resident at river, occurring 
mostly fall and winter  
Osprey (Pandion haliaetus)  rare visitor at river, sometimes roosts in eucalyptus near RR trestle; 
possible all year, but most fall and spring 
Sharp-shinned Hawk (Accipiter striatus) uncommon visitor August to March  
Cooper's Hawk (Accipiter cooperii) uncommon visitor July to March 
Red-shouldered Hawk (Buteo lineatus) rare to uncommon resident 
Red-tailed Hawk (Buteo jamaicensis) rare resident  
American Kestrel (Falco sparverius) rare to uncommon resident(?) or non-breeding visitor  
Merlin (Falco columbarius) rare to uncommon visitor September to April  
Peregrine Falcon (Falco peregrinus) uncommon resident; sometimes roosts in eucalyptus near RR 
trestle  
American Coot (Fulica americana) uncommon to fairly common fall and winter visitor at river  
Black-bellied Plover (Pluvialis squatarola) rare visitor in fall and winter at river  
Semipalmated Plover (Charadrius semipalmatus) rare visitor in fall at river  
Killdeer (Charadrius vociferus)  n? rare to fairly common visitor at river in fall and winter; may nest 
along river 
Black-necked Stilt (Himantopus mexicanus) * rare visitor at river in fall and winter  
American Avocet (Recurvirostra americana) * rare visitor at river at any season, but most frequent 
in fall  
Greater Yellowlegs (Tringa melanoleuca) uncommon visitor at river in fall and winter  
Lesser Yellowlegs (Tringa flavipes) * rare visitor at river in fall   
Solitary Sandpiper (Tringa solitaria) * rare visitor at river in fall  
Willet (Catoptrophorus semipalmatus) rare to uncommon visitor at river in fall and winter  
Spotted Sandpiper (Actitis macularius) uncommon visitor at river in fall to spring  
Sanderling (Calidris alba) uncommon visitor at river in fall and winter  
Western Sandpiper (Calidris mauri) rare to uncommon visitor at river in fall  
Least Sandpiper (Calidris minutilla) rare to uncommon visitor at river in fall  
Dunlin (Calidris alpina) rare visitor at river in fall  
Wilson’s Snipe (Gallinago delicata) rare visitor at river in fall and winter  
Red-necked Phalarope (Phalaropus lobatus) rare to uncommon visitor at river in spring and fall  
Red Phalarope (Phalaropus fulicarius) * rare visitor to river in winter, following storms  
Bonaparte's Gull (Larus philadelphia) uncommon to common visitor at river in spring, rare in 
summer, uncommon in fall and rare to  
  uncommon in winter  
Heermann's Gull (Larus heermanni) uncommon visitor at river in summer  
Mew Gull (Larus canus) fairly common to common visitor at river in fall and winter  
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Ring-billed Gull (Larus delawarensis) uncommon visitor at river in fall and winter  
California Gull (Larus californicus) uncommon to common at river year round, but most in fall 
and winter  
Herring Gull (Larus argentatus) rare to uncommon at river in fall and winter  
Thayer's Gull (Larus thayeri) rare at winter in fall and winter  
Western Gull (Larus occidentalis) uncommon to common at river year round, but most in fall and 
winter  
Glaucous-winged Gull (Larus glaucescens) uncommon to fairly common at river in fall and winter, 
rare in spring  
Caspian Tern (Sterna caspia)  fairly common at river in spring and summer, rare in fall  
Forster's Tern (Sterna forsteri) uncommon at river in spring and rare to uncommon in fall  
Black Skimmer (Rynchops niger) * rare at river in spring and fall 
Rock Pigeon (Columba livia) *  fairly common resident  
Band-tailed Pigeon (Patagioenas fasciata) uncommon to fairly common visitor in spring and 
summer, uncommon to rare in fall and  
  winter  
Mourning Dove (Zenaida macroura) * fairly common resident  
Barn Owl (Tyto alba) n?  rare resident  
Vaux's Swift (Chaetura vauxi)  uncommon in visitor in spring, rare in summer and fall  
Anna's Hummingbird (Calypte anna) n  fairly common to common resident  
Rufous Hummingbird (Selasphorus rufus)  rare migrant in spring, uncommon late summer  
Allen's Hummingbird (Selasphorus sasin) n  uncommon late winter to early summer  
Belted Kingfisher (Ceryle alcyon)  uncommon resident  
Red-breasted Sapsucker (Sphyrapicus ruber)  rare to uncommon visitor fall and winter  
Nuttall's Woodpecker (Picoides nuttallii) * rare visitor fall and winter  
Downy Woodpecker (Picoides pubescens) n?  uncommon resident  
Hairy Woodpecker (Picoides villosus) uncommon resident, but maybe absent early spring  
Northern Flicker (Colaptes auratus) uncommon to fairly common fall and winte  
Olive-sided Flycatcher (Contopus cooperi)  rare spring and fall migrant  
Western Wood-Pewee (Contopus sordidulus) rare to uncommon spring and fall migrant  
Willow Flycatcher (Empidonax traillii) rare fall migrant  
Pacific-slope Flycatcher (Empidonax difficilis) uncommon to fairly common spring and fall 
migrant  
Black Phoebe (Sayornis nigricans) n  uncommon to fairly common resident  
Say's Phoebe (Sayornis saya) rare fall and winter visitor at river  
Ash-throated Flycatcher (Myiarchus cinerascens) rare spring and fall migrant  
Cassin's Vireo (Vireo cassinii) rare spring and fall migrant 
Hutton's Vireo (Vireo huttoni) uncommon post-breeding dispersant in summer, and visitor fall 
and winter  
Warbling Vireo (Vireo gilvus) rare to uncommon spring migrant, uncommon in fall  
Steller's Jay (Cyanocitta stelleri) n?  uncommon resident or non-breeding season visitor  
Western Scrub-Jay (Aphelocoma californica) n  fairly common resident  
American Crow (Corvus brachyrhynchos) n  common resident  
Common Raven (Corvus corax)  rare to uncommon resident, but not nesting in area  
Violet-green Swallow (Tachycineta thalassina)  n?  uncommon to fairly common spring and 
summer visitor, may nest  
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Northern Rough-winged Swallow (Stelgidopteryx serripennis) n  uncommon spring and summer 
visitor  
Cliff Swallow (Hirundo pyrrhonota) n  fairly common to common spring and summer visitor  
Barn Swallow (Hirundo rustica) n  uncommon to fairly common spring and summer visitor  
Chestnut-backed Chickadee (Poecile rufescens) n  fairly common to common resident  
Oak Titmouse (Baeolophus inornatus) n?  uncommon resident  
Bushtit (Psaltriparus minimus) n  fairly common resident  
Red-breasted Nuthatch (Sitta canadensis) *  irregular fall and winter visitor, variably rare to 
uncommon  
Pygmy Nuthatch (Sitta pygmaea)  uncommon post-breeding dispersant and fall and winter visitor  
Brown Creeper (Certhia americana)  rare to uncommon fall and winter visitor  
Bewick's Wren (Thryomanes bewickii) n  uncommon resident  
House Wren (Troglodytes aedon)  rare to uncommon fall and winter visitor  
Winter Wren (Troglodytes troglodytes)  rare fall and winter visitor  
Golden-crowned Kinglet (Regulus satrapa)  irregular fall and winter visitor, variably rare to fairly 
common  
Ruby-crowned Kinglet (Regulus calendula)  fairly common to common fall and winter visitor  
Blue-gray Gnatcatcher (Polioptila caerulea)  rare fall migrant  
Swainson's Thrush (Catharus ustulatus)  rare to uncommon spring migrant, uncommon fall 
migrant  
Hermit Thrush (Catharus guttatus) uncommon to fairly common fall and winter visitor  
American Robin (Turdus migratorius) n  uncommon to fairly common spring and summer, 
variably uncommon to abundant fall and  
  winter  
Varied Thrush (Ixoreus naevius)  variably rare to uncommon fall and winter visitor  
Northern Mockingbird (Mimus polyglottos) n  uncommon resident  
European Starling (Sturnus vulgaris) n  fairly common to common resident  
Cedar Waxwing (Bombycilla cedrorum)  variably uncommon visitor from fall to spring   
Tennessee Warbler (Vermivora peregrina) * rare fall migrant and winter visitor  
Orange-crowned Warbler (Vermivora celata) uncommon sparing migrant, fairly common fall 
migrant, uncommon winter visitor  
Nashville Warbler (Vermivora ruficapilla)  rare fall migrant and winter visitor  
Lucy’s Warbler (Vermivora luciae) *  rare winter visitor 
Yellow Warbler (Dendroica petechia)  fairly common fall migrant  
Yellow-rumped Warbler (Dendroica coronata)  fairly common to common fall and winter visitor  
Black-throated Gray Warbler (Dendroica nigrescens)  rare fall migrant and winter visitor  
Townsend's Warbler (Dendroica townsendi)  uncommon to fairly common fall and winter visitor  
Hermit Warbler (Dendroica occidentalis) *  rare fall migrant and winter visitor  
Palm Warbler (Dendroica palmarum) *  rare fall migrant and winter visitor  
Blackpoll Warbler (Dendroica striata) *  rare fall migrant  
MacGillivray's Warbler (Oporornis tolmiei)  rare fall migrant  
Wilson's Warbler (Wilsonia pusilla)  uncommon spring migrant, fairly common fall migrant  
Summer Tanager (Piranga rubra) *  rare winter visitor  
Western Tanager (Piranga ludoviciana)  uncommon spring and fall migrant, rare winter visitor  
Spotted Towhee (Pipilo maculatus) n  uncommon resident  
California Towhee (Pipilo crissalis) n  fairly common resident  
Chipping Sparrow (Spizella passerina) *  rare fall migrant 
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Clay-colored Sparrow (Spizella pallida) *  rare fall migrant  
Fox Sparrow (Passerella iliaca)  uncommon fall and winter visitor  
Song Sparrow (Melospiza melodia) *  fairly common resident  
Lincoln's Sparrow (Melospiza lincolnii)  rare to uncommon fall and winter visitor  
Swamp Sparrow (Melospiza georgiana) *  rare fall and winter visitor  
White-throated Sparrow (Zonotrichia albicollis)  rare fall and winter visitor  
Golden-crowned Sparrow (Zonotrichia atricapilla)  fairly common to common fall and winter 
visitor  
White-crowned Sparrow (Zonotrichia leucophrys)  fairly common to common fall and winter visitor  
Dark-eyed Junco (Junco hyemalis)  uncommon fall and winter visitor  
Rose-breasted Grosbeak (Pheucticus ludovicianus) *  rare visitor at any season  
Black-headed Grosbeak (Pheucticus melanocephalus)  uncommon spring and fall migrant  
Lazuli Bunting (Passerina amoena)  rare fall migrant  
Indigo Bunting (Passerina cyanea) *  rare fall migrant and winter visitor  
Red-winged Blackbird (Agelaius phoeniceus)  uncommon winter visitor along river; status at 
marsh?  
Western Meadowlark (Sturnella neglecta)  uncommon fall and winter visitor at river  
Brewer's Blackbird (Euphagus cyanocephalus) n  fairly common to common resident  
Brown-headed Cowbird (Molothrus ater) n  uncommon to fairly common spring and summer, 
rare to uncommon fall and winter  
Hooded Oriole (Icterus cucullatus) n  uncommon to fairly common spring and summer  
Bullock's Oriole (Icterus bullockii)  rare fall migrant and winter visitor  
Purple Finch (Carpodacus purpureus)  uncommon fall and winter visitor  
House Finch (Carpodacus mexicanus) n  common resident  
Pine Siskin (Carduelis pinus)  variably rare to common fall and winter visitor  
Lesser Goldfinch (Carduelis psaltria)  uncommon fall and winter visitor; breeding season status 
(absent?)  
American Goldfinch (Carduelis tristis)  variably uncommon to fairly common fall and winter 
visitor  
House Sparrow (Passer domesticus) n  fairly common resident  
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