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1. INTRODUCTION 
 
A. Plan overview 
 
Invasive, non-native plants (hereafter, “weeds”) pose numerous and substantial threats 
to biological communities around the world.  Through their modulation of the abiotic 
environment and adverse effects on native flora and fauna weeds can fundamentally 
alter the physical attributes, biological composition, and ecological dynamics of natural 
ecosystems.  In light of these potential impacts, land management that seeks to 
promote the health, integrity, and diversity of natural ecosystems must involve 
strategies and measures to guard against the establishment of weeds and to reduce the 
spread and deleterious influence of weed populations. 
 
Below we detail a weed management plan, or WMP, created for the Landels-Hill Big 
Creek Ecological Reserve.  The plan has two purposes.  First, it lays out the strategy 
and associated goals and objectives that form the underlying basis for specific 
management decisions and actions to control weeds on the reserve.  Second, it 
describes a formalized system for identifying weed populations, allocating control efforts 
among different species and populations of weeds on the reserve, documenting, 
recording, and summarizing these efforts, and evaluating the success of plan 
implementation. 
 
B. Site description 
 
The Landels-Hill Big Creek Ecological Reserve is an approximately 4,200-acre 
ecological reserve owned by the University of California and operated by the University 
of California Santa Cruz.  It is located in Monterey County, California, approximately 50 
miles south of the city of Monterey along state route 1 (Pacific Coast Highway)  
(Appendix 1).  The reserve’s western boundary is a stretch of approximately 4.5 km of 
coastline beginning roughly 6 km north of Gamboa point.  The reserve extends inland 
into the Santa Lucia Mountains to varying extents based on the shape of adjacent, 
privately owned land parcels to the north and south.  The Ventana Wilderness, part of 
the Los Padres National Forest, borders the reserve to the east.  The main entrance to 
the reserve for public access is located at the southern end of the Big Creek Bridge.  
 
The reserve is characterized by a steep and rugged landscape with narrow, meandering 
ridges that link the rocky, boulder-strewn coastline with the Santa Lucia crest (Appendix 
2).  The ridges border deep, narrow canyons carved by the creeks and streams of the 
reserve’s three associated watersheds: Big Creek-Devil’s Creek, Vicente Creek, and 
Rat Creek.  This precipitous and convoluted topography results in meteorological 
conditions that can vary widely over relatively short distances.  For example, annual 



rainfall ranges from 100 cm at sea level to over 200 cm along the higher ridges (highest 
point ~1,400 m).  Temperatures can also vary dramatically between exposed, high 
elevation ridges and the basins of shaded canyons and from warm, dry inland areas to 
coastal regions that are regularly exposed to ocean winds and fog. 
 
The Big Sur region of California lies within a biogeographic province known as the 
California transition zone.  In this area many organisms that inhabit the cool, wet 
Oregonian province to the north reach the southern limit of their range.  In the transition 
zone they co-occur with the species associated with the warmer, drier Californian 
province to the south, many of which are at their northern range limit.  The wide range 
of topographic, geologic, and meteorological conditions found within the reserve creates 
a diversity of niches that allow species from both provinces to become established and 
coexist. The result is a rich and unique suite of flora and fauna, numerous ecotonal 
transitions, and a mosaic of floristic communities.   When considered together with the 
Gamboa point property (a 3,800-acre privately owned parcel to the south of the reserve 
which is available and often utilized for research) at least 450 species of terrestrial 
vascular plants, representing almost half of the plant families present in California, occur 
on the reserve.  Of these species, 85% are native and over 90% are at or near their 
northern or southern range limit. Ten plant species found on the reserve are endemic to 
either Monterey County of the Santa Lucia Mountains.  These plant species are 
distributed among and comprise the 23 floristic communities recognized on the reserve.  
Because of their rarity or ecological sensitivity a number of species found on the reserve 
have been given special status by various wildlife management and monitoring 
agencies. (Appendix 3). 
 
C. Preliminary weed list  
 
Because weed surveillance and associated record keeping on the reserve have been 
relatively informal to date the current inventory of weeds is preliminary and will likely 
expand as a program of regular and systematic weed surveillance is implemented.  At 
present 52 weed species, collectively representing 10 families, are known to occur on 
the reserve (Appendix 4).  Based on their known occurrence in areas near the reserve 
and/or the potential for their delivery/transport to and appearance on the reserve an 
additional 26 weed species, collectively representing 11 families, constitute a 
preliminary weed “watch list” (Appendix 5).  
 
 
 
 
 
 
 



2. MANAGEMENT APPROACH  
 
A. General strategy, priorities, and resource allocation 
 
When a known or potentially weedy species first colonizes a site its ultimate rate of 
spread and impact(s) on the associated natural environment will often be difficult to 
predict accurately or precisely.  This unfortunate reality suggests and that a cautious 
approach to managing such scenarios, one that assumes that each new invader 
represents a grave ecological and/or financial threat, is most prudent.  For this reason, 
preventing the establishment of new weed species on the reserve through early 
detection and eradication is the plan’s highest priority.   
 
In most if not all cases the greatest probability of completely eradicating weed species 
occurs during a narrow temporal window shortly after initial colonization.  During this 
period incipient populations are likely to be numerically small and geographically 
localized, attributes that should greatly increase the likelihood that treatment results in 
successful eradication.  In fact, for many weed species, especially those that spread 
rapidly or produce dormant seeds, eradication may only be a possible if decisive control 
measures are taken at this stage.  Early detection and eradication will also reduce the 
ecological and environmental impacts of both the weed and the control method(s).  By 
removing weeds shortly after colonization the length of time during which they can alter 
the physical environment (e.g., allelopathic modulation of soil chemistry) and displace 
native flora is reduced.  Impacts of control measures on nontarget species are also 
diminished because treatments are spatially focused and can be less intensive (e.g., 
lower volumes of herbicides may be required).  Finally, when compared to post-
establishment control, early detection and eradication are highly cost effective. The 
small size of founding populations greatly reduces the logistic challenges and costs of 
implementing treatment, and preventing the establishment of a seed bank by weed 
species with dormant seeds can eliminate the need for follow-up treatments.  
 
While complete eradication is the ideal outcome for weed management there will 
invariably be species that escape control and become established.  Due to manpower, 
logistical, and/or financial constraints, eradicating these relatively widespread species 
on the reserve will not be a sensible management strategy.  Strategically allocating 
limited management resources to maximally reduce the collective current and 
likely future impacts of established weed species is the plan’s second priority.  
These allocation decisions should be based on the consideration of a variety of factors 
that can be relevant to entire species or only particular weed populations and may 
include one or more of the following: 
 

a. Impacts on rare or sensitive species and/or habitats: some weed species or 
populations may have or represent a greater future threat to rare or sensitive 



species and/or habitats on the reserve.  If the protection and conservation of these 
resources are high priorities then weed management efforts should be 
disproportionately invested in these species/populations in order to minimize their 
deleterious impacts on these resources.  On the reserve, weeds capable of 
colonizing, physically degrading, and/or excluding native plants from serpentine 
grasslands could be one example of this. 

 
b. Cost effectiveness of control: the investment of management resources, in terms 

of financial cost and staff hours, required for effective control will vary considerably 
among weed species.  Populations of weeds occurring in readily accessible 
locations and that can be treated with inexpensive, single application treatments 
can be managed more cost effectively than hard to reach populations of weed 
species that require more time or equipment-intensive treatment (e.g., multiple 
staff to operate mowing machinery and spray herbicides).  As another example, 
the eradication of weed populations that can develop long lived seed banks will 
require much greater long-term investment in the form of follow-up treatments and 
monitoring than will species with a short lived a seed bank.  The timing of 
treatments can also have important implications for cost effectiveness over the 
long term.  For example, consistently treating populations prior to seed set can 
greatly reduce population size in subsequent years relative to early season 
treatments that kill some plants but allow the survivors to reproduce. Given that 
managers are often faced with limited budgets, staff, and resources, the cost 
effectiveness of various control methods, and the costs associated with treating 
particular weed species and populations, will almost certainly play central roles in 
the formulation of treatment strategies.  

 
c. Incidental environmental impact(s) of control: methods for controlling weeds, and 

the environmental impacts associated with implementing these methods, vary 
widely.  For example, individuals of some weed species can be removed by hand 
pulling or digging that may result in spatially localized disturbance to the soil 
surface that is nominal in magnitude.  In contrast, treating other weeds may involve 
more severe or large-scale physical perturbations (e.g., cutting a corral / perimeter 
around a Cape ivy infestation and mowing the entire site prior to herbicide 
application) and/or the use of herbicides that increase the morbidity and/or 
mortality of nontarget native flora and fauna (e.g., spraying Roundup can harm 
native plants and fish inhabiting nearby waterways).  Ideally, managers should 
prioritize the control of weed species that can be effectively treated with methods 
that minimally impact the surrounding physical and biological environment. The 
incidental environmental impacts of treatment methods should not exceed those 
that would result if weed populations were left untreated. 

 



d. Establishment of outlier populations: weed species established in a particular part 
of the reserve may occasionally spread to or become established in a more distant 
area or beyond a landscape feature (e.g., river, road) identified by managers as a 
containment boundary.  In either case, these outlier populations have the potential 
to greatly increase the range of the weed across the reserve or into areas from 
which managers wants to exclude it.  While the weed species in question may be 
considered established and even widespread, eradicating these outlier populations 
may be deemed important for controlling the spread of these weeds. 

 
e. Appearance of populations in dispersal corridors: while weeds can disperse via a 

variety of mechanisms, movement that occurs in association with human activity is 
especially problematic.  Humans regularly travel between widely separated 
locations and frequently do so with substances (e.g., soil) or objects (e.g., tools, 
vehicles, baggage) in/on which weed seeds can be accidentally or intentionally 
transmitted.  Locations that receive high levels of human-associated traffic or 
where disturbance has occurred are therefore sites where the introduction of 
weeds is likely and from which the probability of subsequent dispersal is high.  In 
light of this, weed populations that appear on the margins of roads or trails or in the 
vicinity of campgrounds or bunkhouses on the reserve may become high priorities 
for treatment and/or removal because of their relatively high potential to seed 
additional populations through human-mediated dispersal. 

 
Ideally, management decisions should prioritize the control of weeds that present the 
greatest threat(s) to the reserve’s natural resources and that can be controlled with 
minimal incidental environmental impact using effective methods at a reasonable cost.   
 
B. Goals and objectives 
 
Goal 1: Prevent the establishment of new weed species on the reserve. 
 

Objective 1A: Implement a program of regular, active patrols for watch list weed 
species.  All management units need to be searched on a rotating basis to ensure 
that surveillance efforts collectively cover the entire reserve within any given two-
year period.  Additionally, patrols conducted in high traffic and disturbed areas must 
occur at least twice a year. 
 
Objective 1B: If a watch list weed species is detected on the reserve treatment 
must occur immediately and should take priority over all ongoing weed management 
activities. Following the detection of a watch list species, verification and treatment 
must occur within one week.  This process should be expedited if detection occurs 
during a time of year when seed set is pending or ongoing. 
 



Objective 1C: As watch list weed species are found on the reserve they need to be 
reclassified and scored in the treatment records database (see below) and treated 
according to the follow-up treatment and monitoring protocols and objectives 
outlined in goal 2.  Even though they are classified with other high priority weed 
species following detection on the reserve they must still be given top priority for 
treatment since they represent new species rather than additional populations of 
existing high priority species. 
 
Objective 1D: Reserve staff must coordinate and consult with other local resource 
managers (e.g., Forest Service/Ventana Wilderness, Monterey county state parks, 
CDFA Monterey county weed management area working group) and the California 
Invasive Plant Council (especially the annual “red alert” weed list) to update the 
reserve’s “watch list” at least once a year.  New watch list species must be added to 
the treatments records database and weed species ID cards depicting them must be 
created.  

 
Goal 2: Eliminate established populations of high and medium priority weeds with 
the goal of eradicating these species from the reserve. 
 

Objective 2A: Implement a program of regular, active patrols for high and medium 
priority weed species. All management units need to be searched on a rotating basis 
to ensure that surveillance efforts collectively cover the entire reserve within any 
given two-year period.  Additionally, patrols conducted in high traffic and disturbed 
areas must occur at least twice a year. 
 
Objective 2B: Treat all known occurrences of high and medium priority weed 
species within two years of the implementation of this weed management plan. 
 
Objective 2C: Continue to actively treat each population of high and medium priority 
weed species at regular intervals (based on the spread of population, impacts on 
native biota, and availability of management resources) until all plants have been 
removed. 
 
Objective 2D: When treatment of a given population is deemed complete (no 
juvenile or adult plants present) monitor the site once every three months during the 
first year and at least once a year for the subsequent five years to ensure 
eradication has been achieved.  

 
Goal 3: Strategically control established populations of low priority weeds with 
the goal of minimizing their rates of spread and impacts on native species and 
habitats. 
 



Objectives 3A: Limit the distribution of low priority weeds by preventing and 
controlling their spread.  In particular, efforts should be made to limit the 
establishment of new populations in previously uncolonized areas of the reserve.  
Managers should strive to stabilize and reduce the number of management units 
that contain populations of a given weed. 
 
Objective 3B: Limit the size of known populations of low priority weeds.  In 
particular, treat population prior to (and with the aim of reducing or preventing) seed 
set, especially for species that can develop a seed bank. 
 
Objective 3C: Formulate species-specific control strategies, with specific goals and 
measurable objectives, for management of each low priority weed species.  In 
general, management strategies should allocate treatment resources among species 
and populations in an attempt to provide maximum protection for the reserve’s 
natural resources while minimizing costs and incidental environmental impacts of 
control methods. 

 
Goal 4: Generate annual, end-of-year reports that summarize weed treatment 
actions and their effects.   
 

Objective 4A: Complete an annual summary report at the end of each calendar 
year. These reports will be used to assess efforts and progress to date, evaluate 
success relative to stated goals and objectives, and guide the reallocation of 
management efforts and/or adjustment of management priorities when necessary. 
 
Objective 4B: Update content of the species matrix.  These updates should include 
adding the names of and associated parameter scores for any new weed species 
that colonize the reserve and updating the parameter scores for existing weeds to 
reflect results of control efforts, natural changes in patterns of distribution and 
abundance, or new information about weed biology, ecology, impacts, or control.  
Additionally, and perhaps more importantly for effective surveillance and early 
detection, weeds observed in the vicinity of but not yet on the reserve must be 
added to the “watch list”.  Weed identification cards must be created for these new 
“watch list” species. 

 
 
 
 
 
 
 
 



3. PLAN COMPONENTS AND INSTRUCTIONS FOR USE 
 

A. Plan overview 
 

This WMP consists of five principle components that are collectively intended to 
facilitate the creation of a spatially-explicit map of weed populations on the reserve, 
inform decisions about weed management actions, and increase the efficiency of 
implementation and clarity of documentation of these actions.  A GIS-based weed 
inventory is used to divide the reserve into management units and eventually to map all 
known weed populations on the reserve.  An early detection system consisting of 
weed identification cards to facilitate accurate taxonomic identification of putative weed 
populations and a field surveillance and verification datasheet to document observations 
of new weed populations serves to formalize the process of weed surveillance.  The 
field treatment datasheet standardizes the collection of treatment-related information 
as management actions are undertaken.  The treatment record database creates an 
organized and sortable electronic archive of all known weed populations on the reserve 
and treatment actions taken to control them.  These records will help managers track 
past and plan future management actions.  Additionally, a species matrix within the 
database containing quantitative information on the biology, life history, impacts, and 
control of those weed species currently occurring on the reserve or on the reserve’s 
“watch list” will assist managers in deciding how to allocate treatment resources among 
weed species and populations. An annual summary report template provides an 
outline for the summarization of weed management activities at the end of each year. 

 
B. Detailed description of plan components 

 
i. GIS-based weed inventory 

 
Additional layers have been added to the reserve’s geographic information system 
(GIS) to document the spatial location of weed populations on the reserve. A new 
polygon shapefile contains spatial information about the boundaries of management 
units that have been delineated to facilitate weed surveillance and treatment efforts.  
The reserve has been partitioned into 94 such units ranging in size from 416 m2 to 1.8 
km2.  Whenever possible, conspicuous landscape features (e.g., waterways, 
roads/trails, ridgelines) were used as management unit boundaries to allow individuals 
conducting weed surveillance to determine what management unit they are in using 
coarse-scale maps in the field.  A new point shapefile contains information on the 
geographic location of each weed population.  As new populations are detected they will 
be “heads-up” digitized (location based on associated landscape features visible in 
aerial photos of the reserve) and labeled with a unique site identification code generated 
in the treatment records worksheet of the treatment records database.    



 
ii. Early detection system 

 
Increased surveillance will greatly raise the probabilities of successful early detection of 
newly arrived “watch list” weeds and the identification of established but previously 
unknown weed populations on the reserve. While reserve staff should always be on the 
lookout for new weed populations as they work on or travel through the reserve (passive 
surveillance), a program of regular inspections conducted explicitly for the purpose of 
weed detection (active surveillance) must be established and adhered to.   
 
While surveillance should ultimately involve periodic visits to all management units on 
the reserve, patrols are especially important in areas where the introduction or spread of 
weeds is most likely.  Since movement of weeds and weed propagules will very often 
occur by human-mediated transport, areas that are readily accessible and receive 
relatively high visitor use/traffic are of particular concern.  Notable here are the margins 
of roads and trails and the vicinity of campgrounds and permanent structures such as 
bunkhouses.  Additionally, locations associated with acute or chronic disturbance of the 
physical environment should be closely monitored.  Natural landslides or the exposure 
of bare soil during road grading are examples of disturbances that can create 
opportunities for weed establishment.  Weed dispersal may also occur passively (e.g., 
seeds transported by wind) or by animal movement (e.g., birds).  Treating populations 
established via these mechanisms, however, will often be logistically challenging given 
complications involved in accessing many parts of the reserve.  For example, roadside 
weeds along Pacific Coast Highway, which is essentially the reserve’s western 
boundary, are likely to be blown eastward onto the reserve by onshore ocean winds and 
become established on the steep coastal cliffs that rise abruptly and extend inland from 
the highway.  The slope of these cliffs, however, will generally make weed removal too 
dangerous for both reserve staff performing the treatments as well as drivers on the 
road below who are at risk of falling rocks and debris.  Similarly, dispersal by animal 
vectors may move weeds to locations on the reserve that are difficult if not impossible to 
access because of steep terrain, thick vegetation, and the limited extent of the reserve’s 
trail system.  In both of these scenarios surveillance can still be conducted from a 
distance (e.g., using binoculars) and decisions about whether or not to pursue treatment 
can be made based on perceived threats to native species and habitats, logistic costs 
and challenges of mounting treatment efforts, and safety considerations.   
 
While regular surveillance patrols by reserve staff will improve the probability of weed 
detection the large size of the reserve, limitations in the number of staff and available 
staff time place constraints on the scope and resulting efficacy of such a program.  In 
recognition of these limitations an early detection system has been designed to promote 
the involvement of reserve visitors in weed surveillance. Weed identification cards 
(Appendix 6), each of which presents written and photographic descriptions of one or 



several morphologically similar weed species, will allow reserve users with limited 
botanical expertise to more accurately identify putative weed populations should they 
encounter any during their visit to the reserve. A member of the reserve staff should 
speak with visitors before they set out into the reserve, discuss with them the 
importance of weed surveillance, request their assistance with this endeavor, and 
provide instructions for how to use the weed identification cards.  Visitors will also 
receive copies of maps of the areas of the reserve that they plan to visit.  These maps, 
printed using the GIS-based weed inventory and associated aerial photographs, will 
depict the boundaries of WMP management units and allow for the locations of any 
newly detected weed populations to be recorded in the field using conspicuous 
landscape features. 
 
Surveillance activities and information about detected weed populations should be 
recorded on a field surveillance and verification datasheet (Appendix 7).  The left 
half of each datasheet includes three surveillance record forms, each of which consists 
of a number of fields to record information such as observer name and contact 
information, date of observation, name of putative weed species observed and location 
on the reserve where the observation was made.  The right half of each datasheet has 
three corresponding verification forms that are to be filled out by reserve staff or trained 
botanists whenever a detection made by a reserve visitor is reported.  Once confirmed 
as new weed populations, these observations can be entered into the reserve’s 
treatment records database and mapped in the GIS-based weed inventory. 
 

iii. Field treatment datasheet 
 
In order to systematically record information about the treatment of weed populations a 
field treatment datasheet (Appendix 8) has been created.  The design of the 
datasheet attempts to strike a balance between collecting a wide range of valuable 
information for weed management while not becoming too lengthy and tedious to fill out 
in the field.  The datasheet includes three treatment forms, each of which consists of a 
number of fields to record information such as the name of lead worker, treatment date, 
population treated, extent of treatment effort (number of workers and total person 
hours), treatment method used and area treated, and a space for handwritten notes.  
The field treatment datasheet provides a written record of each treatment, the details of 
which must be recorded at the conclusion of the treatment and subsequently entered 
into the treatment record database. 
 

iv. Treatment record database 
 
Like the field treatment datasheet, the purpose of the treatment record database, 
which takes the form of a Microsoft Excel file with a number of worksheets, is to improve 
systematic recordkeeping of information about weed populations on the reserve and 



treatment actions taken to control them. Each treatment of a weed population on the 
reserve, including post-treatment monitoring, is entered as a separate row in the 
treatment records worksheet.  Within this worksheet each weed population is 
assigned a unique site identification code (Site ID).  This code takes the general form of 
##-abcdef-##, were the first number denotes the management unit in which the 
population occurs, the six letters consist of the first three letters of the genus and 
species name of the focal weed species, and the second number corresponds to the 
species-specific population number on the reserve.  For example, the third population of 
Cape ivy (Delairea odorata) found on the reserve during surveillance in management 
unit twelve would be assigned the code “12-Delodo-3.”  The site identification code is 
used when the point corresponding to this population is mapped and labeled in the GIS-
based weed inventory and is noted on the field treatment datasheet following each 
treatment.  The treatment records worksheet contains fields for all data collected on the 
field treatment datasheet and also two additional fields (“days since last visit” and 
“recommended date of next visit”) intended to help managers plan follow up treatments. 
 
In addition to the main treatment record worksheet, the database includes a species 
matrix worksheet intended to help managers make decisions about how to allocate 
treatment resources among weed populations.  For each of the weed species currently 
found on the reserve as well as watch list species, the species matrix contains 
numerical ranking scores for a number of parameters related to weed biology, life 
history, effects on native plants and sensitive habitats, and costs and effectiveness of 
control methods.  Some of these parameters are specific to the reserve and associated 
weed ranking scores were determined by reserve staff with detailed knowledge of weed 
ecology and control, the reserve’s natural resources, and the known or anticipated 
impacts of weeds on the reserve.  Other parameters apply more generally to the weed 
species and their treatment, and ranking scores for these were generated by the 
California Invasive Plant Council (Cal-IPC). The ranking scores for the individual 
parameters (which can be weighted differentially to accommodate a variety of 
management strategies) are summed to generate an overall score for each weed 
species that can be used to rank them as treatment priorities (“Big Creek WMP rating” – 
high, medium, low).  The scoring scheme has been created so that higher scores 
(overall and parameter specific) reflect more desirable management attributes (e.g., 
lower costs or environmental impacts associated with treatment) or more deleterious 
environmental impacts.  
 
The treatment records database includes a number of other worksheets.  The contents 
of the various pull down lists present in the treatment records worksheet are in the Pull 
down lists worksheet (except for the pull down list of weed common names, which is 
part of the species matrix worksheet).  The thresholds for the Big Creek WMP rating 
categories as well as the weighting coefficients for the scoring parameters in the 
species matrix worksheet are in the Weightings worksheet.  The Metadata1 worksheet 



contains a brief description of each worksheet in the database and the Metadata2 
worksheet contains a key for all column variables in the species matrix and treatment 
records worksheets.  The Cal IPC worksheet contains a variety of rating scores for 
numerous weed species that are generated by and downloaded from the website of the 
California Invasive Plant Council. The Pivot table worksheet contains a pivot table 
linked to the treatment records worksheet that can be used to generate summary 
information about weed populations and associated treatments. 
 

v. Annual summary report template 
 
To facilitate the preparation of an annual summary report the annual summary report 
template has been created (Appendix 9).  This template contains a list of summary 
parameters that can be generated using the pivot table worksheet in the treatment 
records database.  The generation of an annual management report is intended to help 
reserve staff assess the nature and success of weed work that has occurred on the 
reserve to date or within a defined period of time, to evaluate how well the present 
management strategy is working with regard to the plan’s stated goals and objectives, 
and to help guide any desired reprioritization or resource reallocation. 
 
C. Instructions for use  
 
What follows are detailed instructions on how to implement the various components of 
the WMP. 
 
1. Conducting surveillance: Whenever active surveillance is conducted, staff and 
visitors patrolling for weeds should carry maps of the area(s) to be searched.  Field 
maps, printed using the reserve’s GIS, should contain aerial photos, existing weed 
inventory/treatment sites (i.e., points with Site ID labels) and the boundaries of WMP 
management units.  These maps will be used to record the location(s) of any newly 
detected weed population(s) and will prevent ‘false detections” of weed populations 
already included in the inventory. Each map should be labeled with a unique Map ID 
number, written in the upper right hand corner (NE direction) of the map, consisting of 
the initials of the surveillance group’s contact person, date, and a map number.  For 
example, a group headed by the much esteemed and highly influential (but oft 
overlooked) Alfred Russel Wallace conducting weed surveillance on March 10, 2010 
and given four maps of areas to be patrolled would label those maps “AW-3/10/10-A,” 
“AW-3/10/10-B,” etc.  Field surveillance and verification datasheets are also 
required to document potential detections.  Finally, visitors should be given weed ID 
cards to assist with the identification of weed species. It is recommended that no more 
than three different cards be given to any single group of visitors since detection rates 
almost certainly decrease as a function of the number of concurrent search images due 
to cognitive limitations.  Staff should reiterate the distinguishing features of the weeds 



depicted on the cards and ways to differentiate between the focal weeds and 
morphologically similar native species if any exist. 
 
2A. Recording a detection: when a new weed species or population is discovered the 
detection should be recorded on a field surveillance and verification datasheet.  The 
following information should be noted at the top of each datasheet: 
 

Datasheet ID#: a unique identification number for the datasheets used by each 
surveillance party.  This number is an abbreviated form of the Map ID number and should 
consist of the initials of the surveillance group’s contact person and the date.  
 

Start time: the time that surveillance began.  This should include travel time to the start 
point of the patrol (e.g., walking from the gatehouse to a trailhead where active 
surveillance is to commence). 
 

End time: the time that surveillance concluded.  This should include travel time back from 
the end point of the patrol (e.g., hiking back to the gatehouse to turn in surveillance forms 
and maps). 
 

# Workers: the number of individuals conducting surveillance in the patrol group. 
 
Each detection record (of which three can be recorded on each datasheet) should 
include the following information: 
 

Name: the name of one member of the group who can serve as a contact person should 
questions about the recorded information arise. 
 

Phone/email: a phone number or email address for the contact person. 
 

Date: the month, day, and year the observation was made. 
 

Species: the name of the putative weed species observed.  Latin names are preferred as 
they reduce potential ambiguity associated with common names. 
 

Watch list?: whether or not the observed weed species is on the reserve’s “watch list”  
(check box).  Watch list status is noted in the top left-hand corner of the weed identification 
cards. 
 

Management unit: the management unit in which the observation was made, determined 
using landscape features visible in aerial photos on the supplied maps. 
 

Location/notes: notes detailing the location of the observation within the management 
unit (e.g., ~50m up the road from the Redwood Camp bridge, creek side, at base of lone 
Sycamore). 
 

Map ID: the map ID number of the map on which the location of observed population is 
recorded.  

 



Site ID: when marking the population location on the provided map(s) it should be labeled 
with a site ID number that is noted here.   Newly detected populations can be numbered in 
the order of their discovery and irrespective of species, location, etc. (simply 1, 2, 3, etc.) 

 
In the event of a putative detection it is not necessary or recommended that visitors 
conduct any weed treatment or removal activities.  A small sample (e.g., flower, leaf, or 
one entire plant if possible) can be collected to facilitate staff verification but more 
involved treatment should not be attempted until a member of the reserve staff has 
verified the detection.  
 
2B. Recording surveillance with no new detections: active surveillance that does not 
result in the detection of any new weed species or populations should still be recorded 
on a field surveillance and verification datasheet.  A datasheet ID# and the start 
time, end time, and number of workers should be written at the top of a sheet.  In the 
first detection record the following information should be recorded. 
 

Name: the name of one member of the group who can serve as a contact person should 
questions about the recorded information arise. 
 

Phone/email: a phone number or email address for the contact person. 
 

Date: the month, day, and year the observation was made. 
 

Management unit: the management unit(s) in which surveillance was performed. 
 

Location/notes: write “No detections” and provide any relevant notes detailing the 
specific location(s) of the surveillance. 

 
3A. Recording a verification: if a new weed species or population is discovered by 
someone not on the reserve staff or without plant identification experience a verification 
of the species ID and location of the detection will be required.  A member of the 
reserve staff capable of definitively identifying weed species should return to the 
location of the detection with the original field surveillance and detection form.  A record 
of the verification process should be made in the corresponding verification section to 
the right of the original detection report.  Each verification (of which three can be 
recorded on each datasheet) should include the following information: 
 

Name: the name of the staff member who verified the sighting. 
 

Date: the month, day, and year the verification was made.  
 

Species verified: whether the putative weed was correctly identified by the observers 
(check box). 
 

MU / location verified: whether the location of the putative weed population, including 
management unit, was correctly identified by the observers (check box). 
 



Entered into database: whether the observation has been entered into the treatment 
records database if it was confirmed as a previously undocumented weed population 
(check box). 
 

How much: the approximate areal size of the weed population in question (circle one: <1-
10m2, 10-100m2, 100-1000m2, or >1000m2). 
 

Notes: notes about the verification (e.g., corrections to weed species name or 
management unit, more detailed information about location of populations, 
recommendations for timing and nature of treatment). 

 
3A. Entering a new detection into the treatment records database: once a detection 
has been verified the new weed population must be entered into the treatment records 
worksheet of the treatment records database. The worksheet has three types of color-
coded columns distinguished by the method of associated data entry.  Cells in white 
columns are unrestricted and users should type in data to be entered.  Cells in green 
columns are limited and users should choose values from associated pull down lists.  
Cells in yellow columns are automatically populated by formulas linked to values in the 
species matrix worksheet and no data entry by users is necessary.  Relevant data 
should be entered as follows and in the following order: 
 

1. Choose the weed’s common name from the pull down list in the weed common name 
column.  This action will automatically populate the corresponding cell in the weed 
species code column with first three letters of the genus and species names of the weed 
and the Big Creek WMP rating and Cal IPC rating columns with the respective rating 
scores for the weed.   
 

2. Type the management unit where the focal weed population is located. 
 

3. Type the population number of the focal weed population.  Populations are numbered 
in sequence for each species based on the order in which they were discovered.  To 
determine the population number for a newly discovered population of a given weed 
species use the pivot table linked to the treatment records worksheet to calculate the “max 
of population number” for each weed species. 
 

4. The Site ID column should now have been populated (via formula) with a unique site 
identification code for a weed population (e.g., “12-Delodo-3” for the reserve’s third 
discovered Cape ivy population that is located in management unit 12). 
 

5. Type the date of the initial detection.   
 

6. Select the number of workers involved in the surveillance patrol that detected the 
weed from the pull down menu. 
 

7. Type the total person hours required for the treatment or surveillance. This is 
calculated by multiplying the total number of hours required to complete the surveillance 
(including prep. time, travel to/from the site, and actual treatment implementation if any) by 
the number of workers involved. 



 
8. In the Treatment method(s) column select “Surveillance” from the pull down menu. 
 

3B. Entering “fruitless” surveillance information into the treatment records 
database: active surveillance that does not result in any new detections should still be 
entered into the treatment records worksheet of the treatment records database. The 
worksheet has three types of color-coded columns distinguished by the method of 
associated data entry.  Cells in white columns are unrestricted and users should type in 
data to be entered.  Cells in green columns are limited and users should choose values 
from associated pull down lists.  Cells in yellow columns are automatically populated by 
formulas linked to values in the species matrix worksheet and no data entry by users is 
necessary.  Relevant data should be entered as follows and in the following order: 
 

1. Leave the weed common name column blank and type “Surveillance” into the weed 
species code column. 
 

2. Type the management unit where the surveillance was conducted.  If surveillance 
covered multiple units create a separate entry for each unit.  
 

3. Leave the population number column blank. 
 

4. The Site ID column should now have been populated (via formula) with notation for 
surveillance that did not locate any previously unknown weed populations (e.g., “12-
Surveillance-“ for surveillance conducted in management unit 12). 
 

5. Type the date of the surveillance.   
 

6. Select the number of workers involved in the surveillance from the pull down menu. 
 

7. Type the total person hours required for the surveillance. This is calculated by 
multiplying the total number of hours required to complete surveillance (including prep. 
time, travel to/from the site, and actual treatment implementation if any) by the number of 
workers involved. 
 

8. In the Treatment method(s) column select “Surveillance” from the pull down menu. 
 

4A. Entering a new detection into the GIS-based weed inventory: once the new 
weed population has been entered into the treatment records database and assigned a 
Site ID number it must be added to the GIS-based weed inventory.  Using one or more 
hardcopy field maps on which the location of the new population has been marked, use 
ArcGIS to “heads-up” digitize a point in the weed inventory shapefile and assign it the 
Site ID number generated for the population in the treatment records database. 

 
5A. Recording a treatment: All weed treatment activities need to be recorded on a 
field treatment datasheet. Each treatment (of which three can be recorded on each 
datasheet) should include the following information: 
 



Name: the name of a staff member who can serve as a reference for the recorded 
information. 
 

Date: the month, day, and year the treatment was performed. 
 

Entered into database: whether the treatment information was entered into the treatment 
records database (check box). 
 

Site ID: the unique site identification code of the treated population (e.g., 12-Delodo-3 for 
the third Cape ivy population discovered on the reserve and located in management unit 
12).  If surveillance is being performed leave this field blank. 
 

Number of workers: the number of staff members and volunteers participating in the 
treatment. 
 

Total person hours: the total number of hours required to complete the treatment 
(including prep. time, travel to/from the site, and actual treatment implementation) 
multiplied by the number of workers (e.g., if two workers and one volunteer spend 30 
minutes prepping equipment, 30 minutes hiking to the treatment site, 2.5 hours hand 
pulling, and 30 minutes hiking out from the treatment site, then 4 hours X 3 workers = 12 
person hours). 
 

Method: the treatment action performed (circle one: hand pull / hand tool, mow, spray). If 
multiple actions were performed (e.g., mow and spray) circle all that apply.  If prayer was 
required this can also be noted. 
 

Spray: if an herbicide was sprayed as part of treatment, the extent of the area treated by 
spraying (circle one: spot or broad). 
 

Chemical: the name of the herbicide. 
 

Concentration: the concentration of the herbicide solution used reported as a percent 
(e.g., 1.5% solution of Garlon). 
 

Amount used: total number of gallons of the herbicide solution applied. 
 

Area: the approximate area over which the treatment was applied (circle one: <1-10m2, 
10-100m2, 100-1000m2, or >1000m2). 
 

Treatment extent: whether the treatment was applied to the entire population (circle one: 
partial or complete). 
 

Notes: notes about the treatment (e.g., phenological state of target weeds, relevant 
features of population or site, recommendations for timing and nature of retreatment or 
subsequent monitoring visits).  

 
6A. Entering treatment information into the treatment records database: once a 
treatment has been completed, descriptive information about what was done must be 
entered into the treatment records worksheet of the treatment records database. The 
worksheet has three types of color-coded columns distinguished by the method of 
associated data entry.  Cells in white columns are unrestricted and users should type in 



data to be entered.  Cells in green columns are limited and users should choose values 
from associated pull down lists.  Cells in yellow columns are automatically populated by 
formulas linked to values in the species matrix worksheet and no data entry by users is 
necessary.  Relevant data should be entered as follows and in the following order: 
 

1. Choose the weed’s common name from the pull down menu in the weed common 
name column.  This action will automatically populate the corresponding cell in the weed 
species code column with first three letters of the genus and species names of the weed 
and the Big Creek WMP rating and Cal IPC rating columns with the respective rating 
scores for the weed.   
 

2. Type the management unit where the focal weed population is located. 
 

3. Type the population number of the focal weed population.  Populations are numbered 
in sequence for each species based on the order in which they were discovered.  To 
determine the population number for a newly discovered population of a given weed 
species use the pivot table linked to the treatment records worksheet to calculate the “max 
of population number” for each weed species.  
 

4. The Site ID column should now be populated with a unique site identification code for 
the weed population (e.g., “12-Delodo-3” for the reserve’s third discovered Cape ivy 
population that is located in management unit 12)  
 

5. Type the date of the treatment or surveillance.  This will automatically populate the 
days since last visit cell. 
 

6. Select the number of workers involved in the treatment from the pull down menu. 
 

7. Type the total person hours required for the treatment. Again, this is calculated by 
multiplying the total number of hours required to complete the treatment or surveillance 
(including prep. time, travel to/from the site, and actual treatment implementation if any) by 
the number of workers involved. 
 

8. Select the Treatment method(s) used from the pull down menu. 
 

9. If an herbicide was applied as part of the treatment select the form of Spray 
application from the pull down menu. 
 

10. If an herbicide was applied as part of the treatment type the name of the Spray 
chemical. 
 

11. If an herbicide was applied as part of the treatment type the Spray concentration as a 
percent. 
 

12. If an herbicide was applied as part of the treatment type the Spray amount used in 
gallons. 
 

13. Select the approximate area treated from the pull down menu. 
 

14. Select the treatment extent from the pull down menu. 
 



15. If a re-treatment reminder is desired or can be specified, select a months to next visit 
from the pull down menu.  This will automatically populate the recommended date of 
next visit cell. 
 

16. Select a site status from the pull down menu. 
 

17. Type in any notes. 
 
7. Updating the species matrix: like the treatment records worksheet, the species 
matrix worksheet contains color-coded columns. Cells in white columns are unrestricted 
and users should type in data to be entered. Cells in yellow columns are automatically 
populated by formulas linked to values in the species matrix worksheet and no data 
entry by users is necessary. Fields in the species matrix worksheet include: 
 

The common name (entered manually) and Latin name (generated by a formula) of each 
weed species 
 

The genus and species of each weed species listed separately (entered manually) 
 

The taxonomic family name of each weed species (entered manually) 
 

Weed species code: the six-letter abbreviation for each weed species consisting of the 
first three letters of the genus and species names (generated by a formula) 
 
Watch list status: whether or not the weed is classified as a watch list species 
 

Cal IPC rating: the threat rating for each weed species as determined by the California 
Invasive Plant Council (Cal IPC).  Their original alphabetic rankings have been translated 
into qualitative ratings:  

High threat      Cal IPC “A” rating 
Moderate threat     Cal IPC “B” rating 
Limited threat     Cal IPC “C” rating 
Native or Eval no list     Cal IPC “D” rating 
 

Species that have not been ranked by Cal IPC (“Eval no list”) or that do not appear in the 
"Cal IPC” worksheet) will return a value of "not listed"  
 
 

Big Creek WMP rating: qualitative rating of each weed species based on the sum of 
weighted parameter scores assigned to each weed by reserve staff. Numeric thresholds 
for the different ratings can be adjusted and are entered in the “Weightings” worksheet of 
the database.  The current thresholds for different management priority categories are: 

High  Sum of weighted parameter scores >60 
Medium Sum of weighted parameter scores >30 but <60 
Low  Sum of weighted parameter scores <30 

 
Sum of weighted parameter scores: the quantitative basis of the Big Creek WMP rating, 
this value is the sum of the weighted values of the parameters scores assigned to each 
weed by reserve staff. 



 

Effects on rare or sensitive species/habitats: to what extent does the weed adversely 
affect rare or sensitive species and/or habitats on the reserve?  

3   Currently or potentially occurring in and strongly impacting rare or sensitive 
species/habitats 

2   Currently or potentially occurring in and moderately/minimally impacting rare or 
sensitive species/habitats 

1   Currently or potentially occurring in but not affecting rare or sensitive 
species/habitats 

0   No potential for co-occurrence. 
 

General impacts on native plant populations: What is the overall impact of the weed on 
native plant distribution and abundance? This should consider the nature (e.g., morbidity 
vs. mortality) and magnitude of impact and the number of native plants (species and/or 
individuals) affected. 

3   Severe actual or potential impacts to native plant populations 
2   Major actual or potential impacts to native plant populations 
1   Minor actual or potential impacts to native plant populations 
0   No significant impacts on native plant populations 

 

Innate reproductive potential: A measure of each weed’s ability to reproduce.  Scores 
are based on Cal IPC's rating of this parameter. 

3   High ("A") 
2   Moderate ("B") 
1    Limited ("C") 
Blank Unknown ("U") 

 

Control effectiveness: How effective are the control methods in terms of reducing the 
size and/or rate of spread of the weed?  Note that this is method and frequency 
dependent.  

3   Can be controlled effectively and relatively easily with existing methods 
2   Can be controlled effectively but difficulties such as the need for follow up exist 
1   Control possible but time consuming and/or of limited effectiveness 
0   Control methods not known or extremely ineffective 

 

Control costs: How effective are the control methods in terms of cost for personnel (time) 
and equipment/supplies? Note that the frequency and duration of treatments are 
important.  

3   Low 
2   Medium 
1   High 

 

Control environmental impact: To what extent do the control methods adversely impact 
the environment?  Note that this is dependent on the nature of the methods and the 
frequency of their implementation.  

3   Negligible or minimal impact 
2   Moderate and/or short-term impact 
1   Sizable and/or long-term impact of treatment 

 



Abundance on reserve: Approximate abundance of each weed species on the reserve.  
10    Three or fewer small, discrete populations and/or first detection 
6    A few discrete patches 
4    Numerous scattered patches 
1    Larger, more numerous and diffuse populations 
0    Ubiquitous 

 
To add a new weed species to the matrix relevant data should be entered as follows 
and in the following order: 
 

1. Type in the common name of the weed 
 

2. Type in the genus name of the weed 
 

3. Type in the species name of the weed.  This should automatically populate the Latin 
name column, the weed species code column, and the Cal IPC rating column.  If the 
species has been rated by Cal IPC this should also automatically populate the Innate 
reproductive potential column. 
 

4. Type in the family name of the weed. 
 

5. Enter in scores for the various rating parameters (e.g., control effectiveness, general 
impacts on native plant populations). 
 

6. Entering scores for all seven parameters should automatically populate the Big Creek 
WMP rating column and the Sum of weighted parameter scores column. 

 
To change scoring criteria or weighting values used to calculate the Big Creek WMP 
rating go to the “Weightings” worksheet and enter new values.  These values are linked 
by formulas to the “Species matrix” worksheet. 
 
8. Generating values for an annual summary report: use the “pivot table” worksheet 
in the treatment records database to generate values required to complete the annual 
summary report template. 
 
D. Additional recommended actions 
 
While this WMP provides a strategy and tools for weed management on the reserve the 
ultimate effectiveness of the plan is continent in large part on its correct, consistent, and 
diligent implementation.  To this end we include some reminders and additional 
recommended actions to conclude the plan: 
 

1. Datasheets for early detection, verification, and treatment must be filled out 
completely, and data promptly entered into the treatment records database, 
anytime weed management activities take place.  

 



2. The species matrix worksheet in the treatment records database must be updated 
at least once a year.  This maintenance could include adding the names of and 
associated parameter scores for any new weed species that are found on the 
reserve and updating the parameter scores for weeds to reflect results of control 
efforts, natural changes in patterns of distribution and abundance, or new 
information about weed biology, ecology, impacts, or control.  Additionally, and 
perhaps more importantly for effective surveillance and early detection, weeds 
observed in the vicinity of but not yet on the reserve must be added to the “watch 
list”.  Weed identification cards must be created for these new “watch list” species. 

 
3. Treatment methods must be selected appropriately and implemented correctly.  

This includes minimizing the impacts of mechanical treatments on native biota and 
the physical environment and selecting the type, concentration, and application 
method/timing of herbicides that minimize impacts on nontarget organisms.  
Minimizing health and safety risks for reserve staff and visitors associated with 
herbicides must also be a top priority and whenever possible steps should be 
taken to limit human exposure to these chemicals irrespective of their reported 
toxicity.  In particular, notifying reserve staff and visitors about the timing and 
location of herbicide spraying, and using visible dyes to mark the location of 
chemical application, are strongly recommended. 

 
4. As treatment and follow up surveillance are conducted the efficacy of different 

treatment methods should be recorded and cataloged in a treatment binder.  
Reserve staff should endeavor to develop a comprehensive list of the various 
control methods attempted so as to identify the most efficacious approaches to 
controlling the various weed species found on the reserve.  Relevant information 
on control measures from the literature, conferences, and communication with 
other resource managers should also be incorporated whenever possible. 
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Appendix 1: Map showing the location and boundaries of the Landels-Hill Big Creek 
Ecological Reserve in Monterey County, California (USA) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Appendix 2: Aerial photograph showing boundaries and topography of the Landels-Hill 
Big Creek Ecological Reserve in Monterey County, California (USA) 
 
 
 

 



Appendix 3: List of special status species found on the Landels-Hill Big 
Creek Ecological Reserve in Monterey County, California (USA) 
 
 
 

Rare/sensitive species found on the reserve

Abies bracteata (Bristlecone fir, CNPS List 1B.3)

Arctostaphylos hooveri (Hoover's manzanita, CNPS List 4.3)

Astragalus nuttallii var. nuttallii (Ocean bluff milk vetch, CNPS List 4.2)

Calandrinia breweri (Brewer's calandrinia, CNPS List 4.2)

Carex obispoensis (San Luis Obispo sedge, CNPS List 1B.2)

Dacryophyllum falcifolium (Tear drop moss, CNPS List 1B.3)

Delphinium hutchinsoniae (Hutchinson's larkspur, CNPS List 1B.2)

Lupinus albifrons var. abramsii (Abrams's lupine, CNPS List 3.2)

Rosa pinetorum (Pine rose, CNPS List 1B.2)

Cypseloides niger (Black swift, CDFG species of special concern)

Euphilotes enoptes smithi (Smith's blue butterfly, Federally endangered)

Lasiurus cinereus (Hoary bat, Western Bat Working Group medium priority)

Oncorhynchus mykiss irideus (Steelhead, south/central California coast ESU, 
Federally threatened, CDFG species of special concern)

Progne subis (Purple martin, CDFG species of special concern)

Taricha torosa torosa (Coast range newt, CDFG species of special concern)

CDFG: California Department of Fish and Game
CNPS: California Native Plant Society
FWS: United States Fish and Wildlife Service  



Appendix 4: List of weed species known to occur on the Landels-Hill Big Creek 
Ecological Reserve in Monterey County, California (USA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weed species known to occur on the reserve
Ageratina adenophora (Sticky snakeroot, Asteraceae)
Aira caryophyllea (Silver haigrass, Poaceae)
Avena barbata (Slender wild oat, Poaceae)
Avena fatua (Common wild oat, Poaceae)
Brachypodium distachyon (Purple false brome, Poaceae)
Brassica rapa (Field mustard, Brassicaceae)
Briza maxima (Big quaking grass, Poaceae)
Briza minor (Little quaking grass, Poaceae)
Bromus diandrus (Ripgut brome, Poaceae)
Bromus hordeaceus (Soft chess, Poaceae)
Bromus madritensis (Foxtail chess, Poaceae)
Bromus tectorum (Cheatgrass, Poaceae)
Cakile maritima (Sea rocket, Brassicaceae)
Carduus pycnocephalus (Italian thistle, Asteraceae)
Carduus tenuiflorus (Slender flowered thistle, Asteraceae)
Centaurea melitensis (Tocalote, Asteraceae)
Conium maculatum (Poison hemlock, Apiaceae)
Cortaderia jubata (Jubata grass, Poaceae)
Cynodon dactylon (Bermuda grass, Poaceae)
Delairea odorata (Cape ivy, Asteraceae)
Ehrharta erecta (Panic veldt grass, Poaceae)
Festuca arundinacea (Tall fescue, Poaceae)
Foeniculum vulgare (Fennel, Apiaceae)
Gastridium ventricosum (Nit Grass, Poaceae)
Genista monspessulana (French broom, Fabaceae)
Hedera helix (English ivy, Araliaceae)
Hirschfeldia incana (Mediterranean hoary mustard, Brassicaceae)
Hordeum murinum (Mouse barley, Poaceae)
Lamarckia aurea (Goldentop, Poaceae)
Lolium multiflorum (Italian rye grass, Poaceae)
Lolium perenne (English rye grass, Poaceae)
Lolium temulentum (Darnel, Poaceae)
Matricaria matricarioides (Pineapple weed, Asteraceae)
Oxalis pes-caprae (Bermuda buttercup, Oxalis )
Pennisetum clandestinum (Kikuyugrass, Poaceae)
Phalaris aquatica (Harding grass, Poaceae)
Phalaris minor (Mediterranean canarygrass, Poaceae)
Phalaris paradoxa (Hood canarygrass, Poaceae)
Picris echioides (Bristly ox tongue, Asteraceae)
Poa annua (Annual bluegrass, Poaceae)
Poa pratensis (Kentucky bluegrass, Poaceae)
Polypogon interruptus (Ditch beard grass, Poaceae)
Polypogon monspeliensis (Annual beard grass, Poaceae)
Schinus molle (Peruvian peppertree, Anacardiaceae)
Silybum marianum (Milkthistle, Asteraceae)
Sonchus asper (Spiny sow thistle, Asteraceae)
Sonchus oleraceus (Common sow thistle, Asteraceae)
Trifolium angustifolium (Narrowleaf crimson clover, Fabaceae)
Tropaeolum majus (Garden nasturtium, Tropaeolaceae)
Vinca major (Greater periwinkle, Apocynaceae)
Vulpia bromoides (Brome fescue, Poaceae)
Vulpia myuros (Hairy rattail fescut, Poaceae)  



Appendix 5: List of “watch list” weed species that may colonize the Landels-Hill Big 
Creek Ecological Reserve in Monterey County, California (USA) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weed species on the reserve's "watch list"
Acacia dealbata (Silver wattle acacia, Fabaceae)
Acacia melanoxylon (Blackwood acacia, Fabaceae)
Aegilops triuncialis (Barbed goatgrass, Poaceae)
Ailanthus altissima (Tree of heaven, Simaroubaceae)
Arundo donax (Giant reed, Poaceae)
Brachypodium sylvaticum (Slender false brome, Poaceae)
Centaurea calcitrapa (Purple star thistle, Asteraceae)
Centaurea maculosa (Spotted knapweed, Asteraceae)
Centaurea solstitialis (Yellow star thistle, Asteraceae)
Cortaderia selloana (Pampas grass, Poaceae)
Cotoneaster franchetii (Orange cotoneaster, Rosaceae)
Cotoneaster pannosus (Silverleaf cotoneaster, Rosaceae)
Cytisus scoparius (Scotch broom, Fabaceae)
Cytisus striatus (Portuguese broom, Fabaceae)
Dactylis glomerata (Orchard grass, Poaceae)
Digitalis purpurea (Purple foxglove, Scrophulariaceae)
Echium candicans (Pride of madeira, Boraginaceae)
Ehrharta calycina (Perennial veldt grass, Poaceae)
Holcus lanatus (Common velvet grass, Poaceae)
Hypericum perforatum (Common St. Johnswort, Clusiaceae)
Mentha pulegium (Pennyroyal, Lamiaceae)
Passiflora tarminiana (Banana passionfruit, Passifloraceae)
Pennisetum setaceum (Fountaingrass, Poaceae)
Ricinus communis (Castorbean, Euphorbiaceae)
Rubus armeniacus (Himalayan blackberry, Rosaceae)
Taeniatherum caput-medusae (Medusahead, Poaceae)  



Appendix 6: Weed identification cards. A sample of cards is included here as examples 
for format and content.  The full set of cards will be provided separately. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Barbed Goatgrass (Aegilops triuncialis) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Habitat: common in rangelands, grasslands, and oak woodlands 
Height: spreading to erect, to 0.5m tall 
Leaves/stems: stems round and erect, hollow at maturity, spreading 
or abruptly bent at base, leaves rigid, more than 10cm long 
Flowers: spikes cylindrical, often reddish or purplish.  Spikelets 
typically consist of 4 florets, glume awns of upper spikelets spreading, 
4-8cm long 
Similar natives: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

 

 

 

 

  
 

  

 

Watch list 



 
Yellow Starthistle (Centaurea solstitialis) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Habitat: disturbed sites, common in exposed areas in fertile, dry soil 
Height: bolt from basal rosette to 2m tall when flowering 
Leaves/stems: leaves downy, grey/green 2-3 inches long, alternate.  
Stem leaves give stem a “winged” appearance 
Flowers: bud is a small scaly ball with stiff spines up to 1 inch long.  
flowers a fuzzy ball of tiny yellow petals 
Similar to: none, but similar to 
Centaurea melitensis. When immature, 
C.s has yellow/straw colored central 
spines (C.m has purple/brown spines) 
and drops central spines when mature 
(C.m retains central spines). 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

  

 

 

 

 

 

 

 

 

 

 

  

Watch list 

 



 
Green Fountain Grass (Pennisetum setaceum) 

 
 
 
 
 
 
 
 
 
 
 
 
 
Habitat: varies, often in disturbed areas 
Height: tufted perennial to 1.5m tall 
Leaves/stems: stems round in cross section, leaves flat to keeled, 20-
65cm long, 0.2-0.4cm wide, margins covered with long hairs 
Flowers: purplish, bristly spike-like panicles that are lax or slightly 
drooping, 8-30cm long, 2-5cm wide.  Main axis covered with short 
hairs 
Similar natives:  
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Appendix 7: Field surveillance and verification datasheet. The following two pages are 
the front and back of one datasheet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Datasheet ID#:___________________              Start time:_______  End time:_______  # Workers:_______    

Big Creek Reserve Weed Management Program 
Field Surveillance and Verification Sheet 

 

Field Surveillance 
 

Name:___________________________________ 
 
Phone/email:______________________________ 
 
Date:____________________________________ 
 
Species:_______________________Watch list? 
 
Management unit:__________________________ 
 
Location / notes:___________________________ 
 
________________________________________ 
 
________________________________________ 
 
Map ID:_____________ Site ID:______________ 
 
 
 
Name:___________________________________ 
 
Phone/email:______________________________ 
 
Date:____________________________________ 
 
Species:_______________________Watch list? 
 
Management unit:__________________________ 
 
Location / notes:___________________________ 
 
________________________________________ 
 
________________________________________ 
 
Map ID:_____________ Site ID:______________ 
 
 
Name:___________________________________ 
 
Phone/email:______________________________ 
 
Date:____________________________________ 
 
Species:_______________________Watch list? 
 
Management unit:__________________________ 
 
Location / notes:___________________________ 
 
________________________________________ 
 
________________________________________ 
 
Map ID:_____________ Site ID:______________ 

 

 

Verification 
 

Name:___________________________________ 
 
Date:____________________________________ 
 
Species verified?            MU / location verified?    
 
Entered into database?    
 
How much: <1-10m2   10-100m2   100-1000m2   >1000m2 
 
Notes:_____________________________________ 
 
__________________________________________ 
 
__________________________________________ 
 
__________________________________________ 
 
 
 
Name:___________________________________ 
 
Date:____________________________________ 
 
Species verified?            MU / location verified?    
 
Entered into database?    
 
How much: <1-10m2   10-100m2   100-1000m2   >1000m2 
 
Notes:_____________________________________ 
 
__________________________________________ 
 
__________________________________________ 
 
__________________________________________ 
 
 
Name:___________________________________ 
 
Date:____________________________________ 
 
Species verified?            MU / location verified?    
 
Entered into database?    
 
How much: <1-10m2   10-100m2   100-1000m2   >1000m2 
 
Notes:_____________________________________ 
 
__________________________________________ 
 
__________________________________________ 
 
_________________________________________



Datasheet ID#:___________________              Start time:_______  End time:_______  # Workers:_______    

Instructions: 
Maps: Each map should be labeled with a unique Map ID number, written in the upper right hand corner 
(NE direction) of the map, consisting of the initials of the surveillance group’s contact person, date, and a 
map number.  For example, a group headed by Alfred Russel Wallace conducting weed surveillance on 
March 10, 2010 and given four maps of areas to be patrolled would label those maps “AW-3/10/10-A,” “AW-
3/10/10-B,” etc.   
 

When a new weed species or population is detected the following information should be noted at the top of 
each datasheet: 
 

Datasheet ID#: a unique identification number for the datasheets used by each surveillance party.  
This number is an abbreviated form of the Map ID number and should consist of the initials of the 
surveillance group’s contact person and the date.  
 

Start time: the time that surveillance began.  This should include travel time to the start point of the 
patrol (e.g., walking from the gatehouse to a trailhead where active surveillance is to commence). 
 

End time: the time that surveillance concluded.  This should include travel time back from the end 
point of the patrol (e.g., hiking back to the gatehouse to turn in surveillance forms and maps). 
 

# Workers: the number of individuals conducting surveillance in the patrol group. 
 

Each detection record should include the following information: 
 

Name: the name of one member of the group who can serve as a contact person should questions 
about the recorded information arise. 
 

Phone/email: a phone number or email address for the contact person. 
 

Date: the month, day, and year the observation was made. 
 

Species: the name of the putative weed species observed.  Latin names are preferred as they reduce 
potential ambiguity associated with common names. 
 

Watch list?: whether or not the observed weed species is on the reserve’s “watch list”  (check box).  
Watch list status is noted in the top left-hand corner of the weed identification cards. 
 

Management unit: the management unit in which the observation was made, determined using 
landscape features visible in aerial photos on the supplied maps. 
 

Location/notes: notes detailing the location of the observation within the management unit (e.g., 
~50m up the road from the Redwood Camp bridge, creek side, at base of lone Sycamore). 
 

Map ID: the map ID number of the map on which the location of observed population is recorded.  
 

Site ID: when marking the population location on the provided map(s) it should be labeled with a site 
ID number that is noted here.   Newly detected populations can be numbered in the order of their 
discovery and irrespective of species, location, etc. (simply 1, 2, 3, etc.) 

 

When active surveillance does not result in the detection of any new weed species or populations the 
following information should be recorded in the first detection record. 
 

Name: the name of one member of the group who can serve as a contact person should questions 
about the recorded information arise. 
 

Phone/email: a phone number or email address for the contact person. 
 

Date: the month, day, and year the observation was made. 
 

Management unit: the management unit(s) in which surveillance was performed. 
 

Location/notes: write “No detections” and provide any relevant notes detailing the specific location(s) 
of the surveillance. 



Appendix 8: Field treatment datasheet 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Prep+Travel+Treatment 

 

Prep+Travel+Treatment 

 

Prep+Travel+Treatment 

 

Big Creek Reserve Weed Management Program 
Field Treatment Sheet 

 
Name:____________________ Date: ____________________                    Entered into database  
 
Site ID:__________________________ Number of workers:_________ Total person hours:___________ 
 
Method (circle)  Follow-up monitoring         Hand pull / hand tool         Mow         Spray         Prayer 
 
Spray (circle):  Spot   Broad        Chemical:___________ Concentration(%)_____ Amount used (gal)_____ 
 
Area (circle) <1-10m2     10-100m2    100-1000m2    >1000m2      Treatment extent (circle):  Partial  Complete  
 
Notes:________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
 
 
Name:____________________ Date: ____________________                    Entered into database  
 
Site ID:__________________________ Number of workers:_________ Total person hours:___________ 
 
Method (circle)  Follow-up monitoring         Hand pull / hand tool         Mow         Spray         Prayer 
 
Spray (circle):  Spot   Broad        Chemical:___________ Concentration(%)_____ Amount used (gal)_____ 
 
Area (circle) <1-10m2     10-100m2    100-1000m2    >1000m2      Treatment extent (circle):  Partial  Complete  
 
Notes:________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
 
 
Name:____________________ Date: ____________________                    Entered into database  
 
Site ID:__________________________ Number of workers:_________ Total person hours:___________ 
 
Method (circle)  Follow-up monitoring           Hand pull / hand tool         Mow         Spray         Prayer 
 
Spray (circle):  Spot   Broad        Chemical:___________ Concentration(%)_____ Amount used (gal)_____ 
 
Area (circle) <1-10m2     10-100m2    100-1000m2    >1000m2      Treatment extent (circle):  Partial  Complete  
 
Notes:________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 



Appendix 9: Annual summary report template 
 
 
 
 



Big Creek Reserve Weed Management Program 
Annual Summary Report Template 

 
Report year:                   
 
Generated by:        Date:  
 
Total surveillance hours: 

Watch list species: 
High priority species: 
All remaining species: 
 

Number of watch list species detected 
Mean (and range) of number of days to verification and first treatment following detection: 
Did verification and first treatment always occur within one week of detection? 

 
Were watch list and species matrix updated at least once? 

Number of species added to watch list? 
Were weed identification cards made for these species? 
Were any changes to the species matrix made? 
 

Number of new populations detected: 
Watch list species: 
High priority species: 
All remaining species: 

 
Total person hours of treatment: 

Watch list species: 
High priority species: 
All remaining species: 

 
Total number of sites treated: 

Watch list species: 
High priority species: 
All remaining species: 
Number of sites <1-10m2: 
Number of sites 10-100m2: 
Number of sites 100-1000m2: 

Number of sites >1000m2: 
Number of sites designated inactive: 

 
Total number of treatments: 

Watch list species: 
High priority species: 
On track to treat all high priority populations at least once in first two years of plan? 
All remaining species: 

 
Total number of management units surveyed: 

All high traffic areas surveyed at least twice? 
On track to survey all management units in two years? 

 
Total gallons of pesticide used: 

(Specify names and amounts used below) 
 
 


