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This manual is meant to be a resource for anyone interested in participating in the Rare
Plant Treasure Hunt, whether they be Chapter members, volunteer coordinators, or other
trip leaders. Beginners will gain a better idea of what to expect on their first Treasure
Hunt and how to organize their own trip. Returning volunteers and experienced botanists
may find information in here useful for organizing a survey group or they may benefit
from the section on mapping populations, for example. We encourage Rare Plant
Treasure Hunt volunteers to read through all sections of this document , as it will help
them to gain more from their treasure hunting experience.
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1. INTRODUCTION
1a. Project background
The Rare Plant Treasure Hunt (RPTH) is a citizen science project of the California Native
Plant Society’s (CNPS) Education and Rare Plant Programs. The project teams
experienced botanists with amateur sleuths to seek out and update rare plant occurrences
on public lands (and with permission, on private lands) throughout the state. The project
was launched in early 2010 and has proved to be incredibly popular. Volunteer botanists
who lead treasure hunting teams, as well as the amateurs who are sometimes
experiencing California’s wild flora for the first time, have been enthusiastic about Rare
Plant Treasure Hunt outings and experiences. There is nothing quite like learning how
and where to look for a beautiful rare plant, experiencing the magnificent California
wildscape while looking for it, and then actually finding a new population of one that has
not been seen in decades.
The Rare Plant Treasure Hunt grew out of a need that was noted by former CNPS Rare
Plant Botanist Nick Jensen, and was developed by CNPS Education Coordinator Josie
Crawford. The CNPS Rare Plant Program maintains an inventory of the State’s rare
plants, with over 2,200 species. Those plants that are the most rare in California – Rank
1B and 2 plants – receive protection under the California Environmental Quality Act
(CEQA). Known populations of these plants are mapped by the Department of Fish and
Game (DFG) in a program called the California Natural Diversity Database (CNDDB –
read more about it at
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/Fremontia_Vol_29_article.pdf). The data
in the CNDDB come from a variety of sources, such as herbarium specimens, floras,
scientific publications, data from land managers, and field survey forms (FSFs) submitted
by Rare Plant Treasure Hunters, professional botanists, CNPS members, and
environmental consultants. These data “help drive conservation decisions, aid in the
environmental review of projects and land use changes, and provide baseline data helpful
in recovering endangered species and for research projects” (CNDDB 2011). However,
nearly half of the approximately 32,000 rare plant occurrences in the CNDDB are
historical (meaning they have not been seen in over 20 years) and need to be surveyed in
order to verify their persistence and viability. Given the threats posed by development,
climate change, alteration of fire regimes, invasive plants, as well as many other impacts,
up-to-date data are needed for CNPS to be able to help protect the state’s rarest plants.
Current data helps in the status review process, so CNPS can know if a plant needs to be
added to, deleted from, or change its rank in the CNPS Rare Plant Inventory. Also,
many parts of California have had little to no botanical exploration, particularly in desert
areas that are threatened with renewable energy projects at a massive scale. The RPTH is
a great way for volunteer botanists and botany enthusiasts to have fun while learning
about and helping to protect our state’s rare flora.
To get started with the Rare Plant Treasure Hunt, you don’t have to be an experienced
botanist –we often have very experienced botanists join trips that may be able to help you
learn more about botany and rare plants. Trips are organized throughout the state; to be
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notified of upcoming trips, send an email to treasurehunt@cnps.org, and ask to be added
to the RPTH mailing list. We are particularly excited to have volunteers interested in
leading their own trips – whether it be a solo trip, a small group of friends, or even a
CNPS Chapter event, we encourage you to get out in the field and search for some rare
plants!
1b. Steps for planning your Treasure Hunt
Volunteers are encouraged to join in on existing Rare Plant Treasure Hunts that have
already been planned, but we are especially looking for volunteers willing to lead their
own trips. This manual is designed to help new Treasure Hunters plan and carry out a
successful and fun rare plant survey. The basic steps that are needed for a Rare Plant
Treasure Hunt are outlined below, and are elaborated on throughout the manual.
1. Organize a RPTH group
2. Choose a rare plant survey to perform, or ask to be assigned one by the Rare Plant
Treasure Hunt Coordinator.
3. Perform background research on the plant(s) and plan your survey
4. Acquire landowner permission and prepare materials for the Treasure Hunt
5. Lead the rare plant survey
6. Submit data and timesheets to the RPTH Coordinator
2. RARE PLANT TREASURE HUNT GROUPS
Many different types of groups have already joined the RPTH – CNPS Chapters,
environmental consultants, land conservancies, Boy Scouts, environmental groups, public
land managers, botany students, families, small groups of friends, and individual botany
enthusiasts, to name a few. Below we describe a few of the ways individuals and
Chapters can get involved in the program.
2a. CNPS staff-led trips
The Rare Plant Treasure Hunt coordinators plan organized trips throughout the year to
survey for rare plants in different parts of the state. To be notified of these trips, send an
email to treasurehunt@cnps.org, and you will be added to the mailing list. Trips are also
posted in the RPTH calendar at
http://www.cnps.org/cnps/rareplants/treasurehunt/calendar.php. Many of the desert trips
take place February until June, but may resume again with the fall rains (depending on
weather, of course). These are a great opportunity for first-time Treasure Hunters to gain
some experience, as well as a chance to meet other botanists.
2b. Small RPTH groups
Many individuals (both CNPS members and non-members) and small groups around
California go out on their own to survey California’s rare plants, usually on public lands.
If you are planning a trip to a park or natural area, you can prepare for a Rare Plant
Treasure Hunt beforehand and incorporate rare plants into your trip. If given enough
advance notice, some land managers may even be willing to waive park entrance or
camping fees. Rare plants aren’t only located in distant parks and preserves, though; rare
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plants may be located close to where you live, and could be surveyed with only a short
drive or bike ride from home.
2c. The “Adopt a Rare Plant” approach
The “Adopt a Rare Plant Program” was started in 2011 by Heath Bartosh in the East Bay
Chapter of CNPS. With this approach, volunteers choose one or a few rare taxa from a
pre-determined list, and are responsible for researching and surveying those specific taxa
throughout the season (for info on determine local rare plant survey priorities, seethe
CNPS Inventory exercise, pg. 9). One big advantage of this approach is that volunteers
can become experts on the plants that they are searching for. Also, chapter leaders who
initiate this type of project do not need to spend the time leading the actual surveys.
Instead, they devote a relatively small amount of time to prioritizing surveys and
assigning them to volunteers, while the volunteers plan and lead the actual Treasure
Hunts. If volunteers are experienced botanists, minimal training would be required. If
less experienced volunteers join, a training program should be implemented to ensure that
they collect reliable data. Alternatively, less experienced volunteers can be paired with
experienced botanists, facilitating an environment of learning.
This approach has worked well for the East Bay Chapter, and could also work well for
other chapters as well as individuals and small groups who are interested in joining the
RPTH.
2d. The “Adopt a Site” approach
This is very similar to the “Adopt a Rare Plant Approach”, except that volunteers adopt
one or a few sites that they survey throughout the season. This type of approach may
work better when many different rare taxa are concentrated in a relatively small area;
rather than have different groups go out to survey each species, it makes more sense for
one group to survey all the species in one area. Both the San Gabriel Mountains Chapter
and the San Diego Chapter have applied this approach, focusing on specific areas in
alpine and coastal dune habitats, respectively. In both cases, groups went out multiple
times throughout the year to observe the different plants that flower at different times of
the year. Like the “Adopt a Rare Plant” approach, this type of program could work well
with chapters or with independent groups.
2e. CNPS chapter events
CNPS is fortunate enough to have a strong force of volunteer leadership among its
chapters, although the leaders can often become spread thin in their volunteer roles.
Some chapters, however, have a Rare Plants Chair or Field Trips Chair that is able to
devote enough time to implement a successful Chapter Rare Plant Treasure Hunt
Program. To date, the San Gabriel Mountains, San Diego, Santa Clara, and Mount
Lassen chapters have had successful Rare Plant Treasure Hunt programs that were
initiated and often led by chapter leadership. Several different types of trips have been
organized and worked well in the past:
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Surveys with larger groups.
Some Rare Plant Treasure Hunts attract a large number of volunteers, often when they
give volunteers the chance to explore hotspots of botanical diversity. If you advertise a
Treasure Hunt in a Chapter newsletter, you can often expect to be working with a larger
group. It is important to make sure that the large number of people doesn’t have an
adverse effect on rare plants. This might mean that you need to split up into smaller
groups that each survey different nearby areas. Some surveys, however, can benefit from
a larger number of people. When a large meadow is surveyed for Botrychium spp., for
example, many eyes will make finding these tiny ferns much easier.
Surveying on existing chapter field trips.
Just about every chapter organizes field trips around California native plants, and
oftentimes around rare plants. Sometimes, the knowledge of the rare plants at these sites
is unique to the trip leader, and has not yet been documented in the CNDDB. This can be
an easy way to perform a Rare Plant Treasure Hunt, since the trip has already been
organized by the trip leader. However, if you’re not the trip leader, you’ll definitely want
to talk with him/her beforehand. He/she likely has a good deal of site knowledge, plus
you don’t want to overstep your role by “taking over” the trip. Consulting the CNDDB
(see BIOS and the CNDDB, pg. 11) or the RPTH Coordinator (treasurehunt@cnps.org)
before the trip might show you some historical occurrences you could search for that the
trip leader doesn’t know about.
3. PLANNING YOUR RARE PLANT TREASURE HUNT
There is always some amount of planning that goes into a Rare Plant Treasure Hunt. The
amount needed will depend on a number of things, such as the type of group you’ll be
taking out, your familiarity with the rare plants and the landscape in the area you’re
visiting, and any access considerations required by the land manager. This section of the
manual will help to guide you through the process of planning your Treasure Hunt. Some
parts of the planning process can be taken care of by the RPTH Coordinator
(treasurehunt@cnps.org), so don’t hesitate to email for assistance (note: limits to
funding may necessitate that the RPTH Coordinator position remain vacant for
portions of the year, especially in the winter months). However, by going through
much of the process yourself, you will gain valuable experience that you can only
achieve by seeing your Treasure Hunts through from start to finish. Please read through
this section to see which parts of the planning process you can finish on your own, and
which parts you may need assistance with.
3a. Choosing your survey site
There’s a lot of thought that can go into choosing the site where you’d like to do your
RPTH. Sometimes, it’s an easy choice: you’re planning to travel to a certain area, hike
on a certain trail, and want to know which rare plants you should be looking out for. At
other times, you may plan your trip around the rare plants, which involves a little more
forethought. In this section, we outline some ways to help you pick the site for your
Treasure Hunt.
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Local knowledge
CNPS is lucky enough to have a great number of amazing botanists among its members.
Often, chapter members have a great deal more knowledge about the rare plants in a
given area than any rare plant database does. Talk with the rare plant experts in your
chapter to see if there are some nearby areas with rare plants that really should be
surveyed. Or maybe there are some areas with great potential for rare plants, but that
have been very poorly explored. On the same note, botanists for land management
agencies and organizations are usually fully aware of the rare plant survey needs in their
region.
RPTH Coordinator
You can also contact the Rare Plant Treasure Hunt Coordinator (treasurehunt@cnps.org)
to get help with planning your trip. Some information you may need to provide would
include:
• Which type of plants (if you have any preference) you’d like to survey for
• Your level of botanical expertise
• The geographic region you’d like to work in
• When you’re available
• Whether you’d like to be paired with any other treasure hunters or lead a group
CNPS Rare Plant Inventory
The CNPS Rare Plant Inventory (RPI) has a great deal of information that can easily be
queried to help you plan your trip. The RPI is available to the public at
www.rareplants.cnps.org/, but specific plant location data is not available through this
database. In the following paragraphs, we outline the ways you can use the RPI to help
plan your next trip. Follow along with the brief trainings below to gain a better
understanding of how to use the Rare Plant Inventory. Remember that highly specific
rare plant location information is not available in the Rare Plant Inventory, so you will
probably not get all of the information needed to plan a RPTH through this site.
Exercise: CNPS Rare Plant Inventory
Let’s start off with a simple scenario in which you have already figured out which plants
you plan to look for on your Treasure Hunt. Follow along with the screen images below.
1. Go to www.rareplants.cnps.org/ and type in “Hesperolinon adenophyllum” into the
box next to “Full Data Search”.
2. Click on the plant name in the resulting window.
3. You are taken to a screen with a lot of useful information on the plant. It includes a
picture (with a link to Calphotos), which you may want to print up and bring into the field
with you. Under “Biology”, you are given a habitat description, which should help in
locating the plant. It also lists the blooming period, although the bloom time for the
actual sites you visit will depend on the site (elevation, aspect, shading) and the weather
for that year.
4. One very important part of this page to look at is in the section titled “Occurrence data
from DFG”. In this section, you will see the number of historical, as well as number of
recent, occurrences. As this plant has mostly historical occurrences (28 out of 40 at the
time this manual was published), it could be a great plant to plan a RPTH around.
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Let’s try out another trip planning scenario. You’re not sure where you want to do your
Treasure Hunt, but you know you don’t want to travel very far from home. You live in
San Luis Obispo in this example, and you want to survey rank 1B and 2 plants in April.
1. Click on the “Advanced Search” button on the Rare Plant Inventory home page.
2. You are taken to a page where you can search for rare plants using many different
criteria.
3. In the “Rare Plant Rank” Section, click on the boxes for Rank 1B and 2. The number
of taxa in those categories is listed to the right.

4. Scroll down to the “USGS 7.5’ Quadrangle” section. Assuming you don’t know the
Quad for San Luis Obispo, click the “Select Quads from a Map” button. Pan the map to
San Luis Obispo, click on the city, then close the map by pressing the X in the top right
corner. Quad 35120C6 should be selected. You can choose “Nine Quads” for a larger
search area, or keep your area smaller by choosing “One Quad”.
5. Under “Bloom Time”, choose April.
6. Click on the “View X Matching Plants” button at the bottom of the page to see what
plants fit your criteria.
7. You can examine the plants that fit your criteria individually, or you can export them
to Excel to make a list of them. Some of the things to consider which plants to go after
10

include the number of historical occurrences, location on public vs. private land, and
whether or not you feel you could confidently identify the plants.

BIOS and the California Natural Diversity Database (CNDDB)
Through a Memorandum of Understanding with the Department of Fish and Game,
CNPS Chapter members working with rare plants are entitled to a free subscription to the
California Natural Diversity Database (CNDDB), as long as it is used for not-for-profit
purposes (i.e., do not use it for your environmental consulting work). The chapter
presidents and rare plant chairs are generally responsible for acquiring the software and
distributing it to chapter members who perform not-for-profit rare plant work, such as
leading Rare Plant Treasure Hunts. Those chapter members who are interested in using
the CNDDB to plan their own trips should contact their chapter president or rare plant
chair to find out about receiving access.
The Biogeographic Information System (BIOS; bios.dfg.ca.gov/) is a free, user-friendly
program that you can use to examine CNDDB data and plan your Rare Plant Treasure
Hunt. CNPS has developed a tutorial for teaching RPTH volunteers how to use BIOS
with data from the CNDDB as a tool for planning RPTHs. For more information about
receiving a copy of the tutorial, email the RPTH Coordinator (treasurehunt@cnps.org).
The tutorial focuses on how to use it to help set survey priorities and how to create maps
for surveys.
Even if you do not acquire access to the CNDDB, BIOS can be a useful mapmaking tool
to help with trip planning. BIOS is currently developing a new version (now being tested
in BETA form; pink button); we do not include a tutorial on using it in this version of the
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manual. An older, publicly-availalbe version of BIOS is still available for use (the grey
button), and you may wish to try it out to help with making maps for your trip. Note: this
is the same website where you would access CNDDB data if you have received the
password to help you plan your Rare Plant Treasure Hunts (Secure BIOS Data Viewer).

3b. Researching rare plants prior to the Treasure Hunt
You’ve already decided where you’re going on your Treasure Hunt, and you have a good
idea of the rare plants you might see in that area. Now it’s important to make sure that, if
and when you do find those plants, you’ll actually be able to recognize them. In this
section we outline some great resources you can use to gather information about the
plants. When you’re looking through these websites, be sure to watch out for any
mention of plants that look very similar. Also, if your plant is a subspecies or variety,
briefly research the other subspecies or varieties that occur in California. Knowing the
associated common plants is an important part of the survey as well, and some of these
sources can also be used for this. If you still have questions about your plants, feel free to
contact the RPTH Coordinator (treasurehunt@cnps.org) with questions.
Calphotos (calphotos.berkeley.edu)
Use this website to access pictures on many California plants. Type in the scientific
name of the plant in question to retrieve pictures. Sometimes rare plants will not have a
photo up on this site. If that is the case, it might be good to search for closely-related
plants, so that you can at least have a search image. If a rare plant has no photos and you
do find it on your Treasure Hunt, you could be the first to post photos of that species on
this site! If you know that there are other plants commonly associated with the target rare
species, it might be good to look up pictures of those plants as well. Since anyone can
post photos to this site, be aware of the possibility that some photos may be misidentified!
Jepson eFlora (http://ucjeps.berkeley.edu/IJM.html) and
Flora of North America (www.efloras.org/flora_page.aspx?flora_id=1)
If you don’t have the printed version of the Jepson Manual, 2nd Edition yet, you’ll want to
visit these sites prior to your trip to print off some plant descriptions and keys. A LOT of
taxonomic changes have taken place since the First Edition of the Jepson Manual came
out in 1993, so having an up-to-date key is important. Many families have not yet been
treated in Flora of North America as of this writing, so it may not always work for your
RPTH.
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Consortium of California Herbaria (http://ucjeps.berkeley.edu/consortium/)
This database contains herbarium voucher information from most of the major herbaria in
California, and is constantly being added to. It can be useful for researching locations of
Rank 4 plants (which are not mapped by the CNDDB), as well as making lists of other
plants which have been collected in a specific region. Imagine you are planning to
survey at Walker Ridge, in Lake and Colusa Counties. You can type “Walker Ridge”
into the Geographic Locality section, and then select Lake and Colusa Counties. Then
click the box next to “Name list” in order to create a list of all the species that have been
collected at the site. If you plan on collecting (with a permit!) this site can be very useful,
as you will be able to tell if a certain species has been collected at a site already.

Regional Floras and Plant Lists
Regional floras have been published for many different parts of California, ranging in
scale from a single park to as large as the entire Sierra Nevada Mountain Range. These
can be particularly useful, as the keys will generally be much shorter than a larger flora,
such as the Jepson Manual. It makes the prospect of identifying the common plants
associated with the rare plants much easier as well. Many of these keys will be older,
however, so it is important to make that the taxonomic treatment of the rare plants you
will be focusing on hasn’t changed since then. Some useful resources for finding
regional floras and plant lists are:
•
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Natural Resources Database (www.nrdb.org)
This website can be used to find plant (and animal) checklists for parks
and preserves in the greater San Francisco Bay Area

•

Plants of Southern California: Regional Floras
(tchester.org/plants/floras/index.html)
This website, maintained by Tom Chester, provides plant lists for many
parts of Southern California. It does not include lists for Ventura,
Imperial, and parts of Santa Barbara counties, however.

•

Published regional floras
Many regional floras from different t parts of the state have been
published. These can cover very small areas, such as an individual park,
or larger areas, such as the California Deserts or the San Francisco Bay
Area. These can be very useful, as they tend to be relatively lightweight,
and only include the plants for a particular region.

CNPS Chapter Local Plant Lists
Many CNPS Chapters make plant lists for parks and preserves, such as the many lists
included on this page of the Sacramento Valley Chapter’s website:
http://www.sacvalleycnps.org/gardening/lists.html/. These lists can be a great resource
for identifying many of the common species on your RPTH. You may have to search
online or ask someone in your chapter how to find the plant lists. Or, you could work on
making a plant list as part of your RPTH!
3c. Understanding CNDDB reports and maps
If you ask for help in planning your trip from a RPTH Coordinator, he/she will be able to
provide you with a map created using ArcGIS software, as well as a report generated by
the CNDDB. These rare plant maps are designed to aid you in finding the rare plants and
navigating the terrain in the general area. For this section, refer to the map on page 17
and the report on page 18. We can either provide the maps using either topographic maps
or an aerial photograph as the background. It might also be good to bring along a
topographic map produced by a land management agency or commercial mapmaker, as
these often include more trails and other important map details. In the following
paragraphs we explain some of the important features of these maps and reports, using a
map and CNDDB report with fictitious rare plant occurrences (specific rare plant
occurrence data is sensitive information and is not available to the public).
Element occurrences
A rare plant element occurrence (sometime abbreviated EO) is defined by the CNDDB as
a population or group of populations of plants not separated by >1/4 mile of suitable
habitat; element occurrences may be separated by a smaller distance if a barrier to
reproduction exists between the populations. In this map, notice that Nymphaea treasurehunterii Occ. No. 2 consists of 2 separate circles, as these 2 populations are separated by
<1/4 mile. You can use the species name and occurrence number to find the
corresponding CNDDB report (page 18).
Rare plant polygons
Understanding what the rare plant polygons represent will help you to both locate and
accurately map rare plants. Look at the map on page 17. Occurrence No. 2 of
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Nymphaeae treasure-hunterii consists of two small circles, but if you look at the scale
bar, they actually represent a somewhat large area (a circle with 80m radius). When data
is submitted as a single point, it is mapped as a circle of either 30m or 80m radius,
depending on the accuracy of the GPS unit. To get the exact coordinates of this
occurrence, turn to the CNDDB report on page 18; the coordinates are available in either
latitude and longitude, or UTM. Under mapping precision, the report states “specific”.
That means that there is a precise source of data, and the plants should be found right
where the coordinates show them.
In contrast, look at Occurrence No. 33 of Carex sacramentoensis. Generally, when a rare
plant polygon is mapped as a circular feature larger than 80m radius, such as this one, it
means that only imprecise data was provided to the CNDDB. For brevity, we do not
provide another CNDDB report, but the location section may state something along the
lines of “About 7 miles east of downtown Sacramento, neighborhood near the American
River.” The location detail might say “Mapped as best guess by CNDDB”, and the
mapping precision section would say “non-specific.” This means that the coordinates in
the CNDDB report are only a rough estimate. If you put those coordinates into your GPS
unit and navigate to them, you may very well come upon an area of completely
unsuitable habitat for this plant. These type of element occurrences are generally harder
to relocate, and are often based on very old records. If you are able to re-locate them,
congratulations! Re-locating very old, historical rare plant occurrences is one of the main
goals of the RPTH! Now just be sure to gather more precise location information than
the last person who documented the plant!
Historical vs. recent occurrences
Some maps produced by the RPTH coordinator will color-code the occurrence based on
whether or not they are historical. The map on page 17 is coded in that way, with red
denoting historical occurrences and blue denoting recent occurrences. Recall that
historical occurrences have not been documented in >20 years. While the RPTH was
created to focus on these historical (as well as new) occurrences, it can still be very
worthwhile to survey recent occurrences. For example, if they are nearly historical (~1520 years old), you’d “prevent” them from becoming historical in the next few years.
Also, the fact that an occurrence is recent doesn’t mean that it has been well-mapped or
well-documented. You could improve our knowledge of many recent occurrences by
doing a good job of surveying them.
Some maps may not be color-coded by historical vs. recent occurrences. For example, if
a given area has a lot of different species that you should look out for, the polygons may
be color-coded by species.
Ecological data
Ecological data can be just as important as location data in helping you locate previously
known rare plant occurrences, and is extremely useful for finding new occurrences as
well. You will certainly gather some of these data in the background research for your
rare plant, but the CNDDB report often has ecological data that is specific to the
occurrence you are after. In the CNDDB report on page 18, under the heading
15

“Ecological”, you may find enough data to help you narrow your search by quite a bit.
Also, by knowing the preferred habitat of your rare plant, you may be able to target other
nearby locations to find new occurrences.
Voucher Specimens / Source Data
At the bottom of the CNDDB report on page 18 there is a section titled “Sources”. This
is a reference to all the known documentation for this occurrence. In this case, it has
been documented with 3 different vouchers, in 1969, 1980, and 1985. Also, a field
survey form (just like the RPTH field survey form) on this occurrence was submitted in
1989. This information is important in helping you to decide if you want to pursue a
collection permit and make a voucher collection from this population (see “Collecting
Specimens”, page 26). Since this occurrence has already been collected 3 times, it is
probably unnecessary, and potentially harmful, to collect from here again. Other
occurrences might only be documented by a field survey form, or in a GIS layer provided
by a land manager. In those cases, where you would be the first to collect from that
population, collecting the specimens (with a permit) would be a great idea. Remember,
with collecting specimens, to assess the ability of the given population to withstand
collection. No more than 5% of the plants of a population should ever be taken for
specimen collection.
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Global: G2
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Habitat Associations
General: MARSHES AND SWAMPS
Micro: IN STANDING OR SLOW-MOVING FRESHWATER PONDS, MARSHES, DITCHES AND CREEKS. 0-320M.
Occurrence No.
Occ Rank:
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3d. Contact land managers
It is very important to contact land managers prior to performing a Rare Plant Treasure
Hunt on their land. Most land managers require that you obtain permission prior to
surveying for rare plants. So that we don’t overwhelm land managers with many requests
for permission to access land or permits, we ask that a single person in the chapter take
on the role of contacting land managers. Alternatively, the RPTH Coordinator will be
able to contact land managers for you. Generally, the earlier we can contact land
managers, the better – at least two weeks notice is preferred, especially during the busy
field season. Contacting land managers is not only important for obtaining permission;
land managers can be a great source of data that will be useful in planning your RPTH.
They may provide you with information that is not in the CNDDB, such as the easiest
access to a known population, information on road conditions, help with taxonomy, and
setting survey priorities. Sometimes they may even volunteer to come out on a trip!
If you plan to collect specimens, just about any land manager will require that you obtain
a collection permit (see section on collecting specimens, page 26) Also, some land
mangers, such as CA State Parks, may require a permit simply for collecting data on rare
plants. The RPTH coordinator can assist you in securing permits if you’d like help, but
additional time will likely be needed.
Please follow all regulations and rules set forth by land managers. They are very
protective of their lands and the sensitive species found on them. As a Rare Plant
Treasure Hunter, you are representing CNPS, and we would like to make a good
impression!
Obtaining land manager contact information
Finding the appropriate employee at a land management agency can be difficult
sometimes. If you are the person responsible for contacting the land manager, you should
try to find employees with positions such as botanist, environmental scientist, biologist,
or natural resources manager. Sometimes the CNDDB report will list the land manager.
The sample CNDDB report (page 18), lists Sacramento County Parks & Rec as the
manager, so that’s a good start. Other times, it may say the land manager is “Unknown”
or “Private”. Identifying and getting permission from a private landowner may entail
more work than you want to put into this. Often, you can find the contact information for
that agency’s employees by searching online. If you are looking for a contact in the
USFS, the following link can be helpful:
www.cnps.org/cnps/conservation/forestry/forestry_contacts.php#DFG. You can also
contact the RPTH Coordinator for help in finding contact information for a land manager.
3e. RPTH checklist of supplies – what to bring with you in the field.
Use the following list as a guideline for your RPTH supplies. Of course, you will need
some more gear if you plan on camping overnight on your RPTH.
Items you need for the survey:
Bring as many of these items as you are able to. Other members of your group may have
some of these supplies too.
• Rare Plant Treasure Hunt Survey Form
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• map of location of species occurrences
• maps/gazetteers for collecting locations and routes to sites
• identification materials (field guide, identification notes, photos, hand lens, ruler, Jepson
Manual, etc.)
• clipboard/notepad and pens/pencils
• GPS unit
• compass
• camera
• first aid kit
If you are also collecting, you will also need the following:
• collecting permit
• plastic bag for holding plants prior to pressing
• plant press
• knife/clippers for taking shrub specimens
•small trowel for digging up some smaller plants
If you are leading a group:
•Liability waivers should be signed by all parties before leaving for the survey
Other items you often need when collecting or hiking:
• food/snacks
• water
• good shoes/boots with ankle support
• proper protective clothing, equipment, gear (ex. wide-brimmed hat, rattlesnake gaiters)
• sunscreen, lip balm, insect repellent
• rain gear
• flashlight/headlamp

4. RARE PLANT TREASURE HUNT FORM INSTRUCTIONS
The forms needed for leading a RPTH can be found on the CNPS website at
http://www.cnps.org/cnps/rareplants/treasurehunt/data_collection.php, under the title
“RPTH Volunteer Information Packet”. Here we provide instructions for filling out each
of those forms.
4a. RPTH Liability waiver and photo release
If you are leading a group of volunteers, be sure to have each person sign a liability
waiver, then either mail or scan and email them to the RPTH coordinator
(treasurehunt@cnps.org). Once a volunteer has filled out a waiver and it is on file with
the RPTH coordinator, he/she doesn’t need to fill out another one for subsequent trips.
4b. Volunteer Hours Log
When filling out this form, keep in mind that we are interested not only in the time you
spend out in the field, but also all of the time you dedicate towards the Rare Plant
Treasure Hunt. This includes time spent driving, researching rare plants beforehand,
contacting land managers, putting together all your data after the Treasure Hunt, and of
course the actual time in the field.
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4c. RPTH Field Survey Form
Fill out this form if you find rare plants on your RPTH, or to report a negative occurrence
(see the negative occurrence reporting guidelines, page 23). Please print out copies of the
form and bring it into the field, so that you remember to take notes in each of the
necessary sections. Please fill out all boxes you are able to on the form. Always include
the date, the name of the plant, and your name and telephone number and/or email
address in case we have any questions about the form.
•
•
•
•

•
•
•

•

•

•
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Species Found? Mark the yes box if you find the species. Again, if you did not
find the plant, check the negative occurrence guidelines (pg. 23) to see if you
should submit a form.
Total No. Individuals Record the total number of plants you see. This may be
difficult for large numbers of very small plants, in this case provide your best
estimation (See section on estimating large populations, pg.25)
Is this an existing CNDDB occurrence? Record the occurrence # if you are
visiting a previously documented population. This should be found on the plant
occurrence report that was given to you.
Collection? If a plant was collected to make an herbarium specimen, include your
collection number and herbarium where you will submit the specimen. For a list
of herbaria across the California, see the Consortium of California Herbaria
website (http://ucjeps.berkeley.edu/consortium/). Be sure to have a
permit/permission if you collect (See section on collecting specimens, pg. 26).
Chapter and Team names If you are a member of CNPS, please list your chapter
affiliation. You can also create a team name for your group. Under team
members, list everyone in your group.
Phenology Estimate the percentage of plants that have fruits or flowers or have
neither (vegetative). If they have both flowers and fruits on the same plant your
percentage may total more than 100%.
Location description Give directions to the site you are at as precisely as possible,
including, if possible, how many miles you are from a road junction or landmark.
Then record county name and then owner of the property, ex: BLM, Forest
Service, etc.
Elevation and GPS Coordinates. Always include your elevation (in feet or
meters) and coordinate information! This may be in degrees (latitude and
longitude) or in UTMs. Please specify what kind of GPS unit you are using and
what datum the unit is set to. You can find this out by going to the menu and
finding which system your GPS is running on. Choose either NAD27, NAD83 or
WGS84. (see below for more information). Alternatively, you can submit a paper
map with location data, but GPS data is more accurate and strongly preferred.
Habitat Description Here list as many of the other plants you know growing in
the immediate area, the kind of soil or rock the plant is growing on, whether the
land is sloped or flat, the aspect (the direction the slope is facing) and any other
important characteristics about the environment.
Site Information Check the box that describes the condition of the site, ranging
excellent to poor. Excellent means that the population is healthy and in an area
where plants can flourish. Under “Immediate and surrounding land use”, state

•
•
•
•

how the land around the populations is being used- housing, mining, off road
vehicle (ORV) recreation, etc.
Threats What are the threats the population faces? Road grading/expansion,
weed invasion, ORV use, etc.
Comments List all relevant information and explanations of data.
Determination How did you confirm that you found the right species?
Photographs Please take multiple photographs of the plant and habitat, including
close ups of diagnostic plant features when possible. These can be printed and
attached to paper field survey forms, or can be submitted as an email attachment
when you send in your form.

Information needed from Global Positioning System (GPS) units
Data collected with Global Positioning Systems (GPS) cannot be used unless the datum
and coordinate system are reported on the Field Survey form.
Datum
An estimate of the shape of the earth’s surface. It defines the origin and orientation of the
latitude and longitude lines. Common examples for North America are: NAD27, NAD83
(North American Datum 1983) and WGS84. NAD83 and WGS84 are very similar, but
NAD27 can be off by a few hundred meters, so it is important that you know which
datum you are using. In GPS units, the datum can usually be changed in the settings
menu.
Coordinate system
Measurements that describe a position on the surface of the earth.
Examples: Universal Transverse Mercator (UTM) Zone 10 or 11, Easting and Northing
Written as: UTM Zone 10; 644886E, 4301511N
and Geographic - also referred to as Latitude and Longitude Decimal Degrees
(DDD.DDDDD°)
Written Format: Latitude: 32.30642; Longitude: -122.61458
CNDDB Preferred Settings
•Datum: NAD83
•Coordinate System: Decimal Degrees (longitude and latitude)
Horizontal Accuracy
This will be displayed on your GPS unit and is dependent on the number of satellite
signals your unit is detecting. • Example: +/- 15 meters
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4d. Submitting large amounts of rare plant data and volunteer hours (not in
download packet)
Individual volunteers or Chapters that are very dedicated to the Rare Plant Treasure Hunt
may find that they’ve accumulated a lot of data by the time they end up submitting it.
For these cases, we have made arrangements with the CNDDB botanists so that Treasure
Hunters can submit all of their rare plant data in a single spreadsheet. We ask that you
use a template spreadsheet that has already been created with the necessary fields for this
purpose. The template is not available online, but can be acquired by contacting the
RPTH Coordinator at treasurehunt@cnps.org.
Similarly, dedicated individuals and groups can submit all of their hours in a single
spreadsheet, reducing the amount of time needed to fill out a form for each trip. We
simply ask that you include in this spreadsheet the name of each volunteer, the dates on
which the work took place, and number of hours spent by each volunteer on each day.
You can email the RPTH Coordinator for a sample spreadsheet if you like.
5. DAY OF THE TREASURE HUNT
This section is written to guide you through some of the parts of a Rare Plant Treasure
Hunt where volunteers often have questions. The above description of the Field Survey
Form covered some of these areas briefly, but we go into greater detail here.
5a. Negative Occurrence guidelines
On occasion, you may visit the site of a known rare plant occurrence but fail to see it.
These “negative occurrences” should only be reported under certain circumstances. We
developed the following guidelines for negative occurrences; if your survey does not fit
into one of these categories, do not submit a form with negative data.
Thorough survey, appropriately timed
Be sure that your survey thoroughly covers the area where the plant is expected to grow.
For populations with only vague location data (large circles on the CNDDB maps), it can
be very difficult to cover such a broad area. If you had limited access or ran out of time to
cover the whole area, you may have simply missed it. Also, if the plant is very
inconspicuous and you are not sure that you would have been able to spot it, it might not
be good to submit a negative occurrence.
If it could have been too early or late to see the flowers blooming, you might have simply
missed the plants because they weren’t conspicuous enough. Just because the plant has
bloomed in a certain month in previous years doesn’t mean that it will bloom at the same
time this year – plant phenology can be highly subject to weather patterns. It might be
necessary to visit sites few times in the growing season so that you don’t miss a plant in
flower.
Obvious destruction of habitat
If you reach a site and the habitat has obviously been degraded to the point that it can
obviously no longer support the rare plant, that is a good indication that you should
submit a negative occurrence report.
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Annuals and herbaceous perennials
It can be relatively simple to determine if a shrub has been extirpated. Annuals and some
herbaceous perennials, such as bulbs, can present a challenge, as they may not germinate
or produce above-ground parts in some poor-weather years. It is often impossible to say
with certainty that an annual plant has been extirpated from a site. However, if you have
done a thorough, appropriately-timed survey of the historical occurrence and did not find
the annual plant, we encourage you to submit a negative occurrence. Getting several
negative occurrence reports for an occurrence of an annual over several years may allow
the CNDDB to say that the population is “possibly extirpated”.
5b. Using GPS units to navigate to rare plant populations
Each GPS unit is different, and thus capabilities vary from one unit to the next. Because
of this, we can only provide more general (although helpful) information that will be
useful in your Treasure Hunt.
Most GPS units will let you enter coordinate data into the unit and navigate to that point.
More advanced units will also allow you to download a background map to help you in
your search. You can retrieve the coordinate data from the CNDDB report, but be sure to
check the section titled “Mapping Precision”. If the mapping precision is “specific”, that
means that someone collected precise GPS coordinates from that site, and you ought to
be able to find the rare plants (if they are still present and conspicuous) when you reach
that spot. If the mapping precision in “non-specific”, that means that the given
coordinates are only a good guess, and the rare plants are probably not in that exact
location, but perhaps in the general area. Also, make sure that you are in the right datum
– CNDDB reports provide data in NAD83, which is so similar to WGS84 that either of
those datums can be used.
If you are not able to automatically navigate to locations with your GPS unit, you can
manually navigate, taking into consideration how far you are from your target and in
what direction. Using UTMs rather than degrees can be ideal for this, as each UTM unit
represents one meter on the ground. Using a topographic map and compass can also be a
great way to navigate to a site, and may be easier for you than using a GPS unit. Note
that a compass doesn’t point to the true north pole, though. True north is about 11-15
degrees west of magnetic north in California, depending on where you are in the state, so
a declination of about 13 degrees should keep you on the right track.
5c. Using GPS units to map rare plant populations
How you map rare plant populations will depend as much on the capabilities of your GPS
unit as it does on the extent of the population. We’ll briefly discuss different ways of
mapping rare plant populations.
Small populations
For smaller populations of rare plants, point data is generally the most appropriate. Any
GPS unit should be able to take a single point. It is still good to include a written
description of the location along with the coordinates; human or technological errors can
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occasionally produce an erroneous point, so the physical description serves as a good
double-check.
Linear populations
Some rare plant populations are distributed in a linear pattern, such as along a road, trail,
or steam. There are several different ways to report this type of distribution. Some GPS
units are capable of creating a line feature, usually called “tracking”. Start recording
points where the population begins and walk alongside the population until it ends. If
your unit does not have this capability, you could simply take a point at both ends of the
population, then note in the location description “Continuous between points X and Y”.
Large populations
There is no strict cutoff between what constitutes a small vs. a large population of rare
plants, so it’s your decision whether you’d prefer to map with a single point, or a more
detailed polygon of the population. You can use the same tracking feature to make a
polygon for a large population, but instead of walking along a road or trail, you follow
the perimeter of the population. This can be difficult for some very large populations, or
ones that extend into rough terrain, so you have to decide if this type of mapping is
practical. Alternatively, it may make more sense for you to draw the population extent
on a topographic map, or to take several points on different sides of the population. You
can also check the map generated by the CNDDB – if the population has previously been
mapped in precise detail by the CNDDB, and the location where you found the plant is
within that mapped range, it may not be necessary to map a detailed polygon covering
that area. If the population data is very old, however, it is probably a good idea to update
the polygon.
5d. Estimating population size
If you find a very small population of rare plants, you can simply count them and not
bother with estimates. However, many CNPS-ranked plants, though rare, can be locally
common at times, with thousands of plants in a population. It is important to estimate the
size of these larger populations, taking into account both the area covered by the
population as well as the plant density. This is best done with a measuring tape, but if
you don’t bring one, a rough estimate will suffice. The size of the plot in which you
count plants will of course be determined by their density; counting the number of plants
in one square meter will work for many small herbaceous species. Try to use an area of
average plant density; you can even repeat the count in several different areas to get an
average. To get the total population count, multiple the density by the area, making sure
that both numbers have the same units: if you count the number of plants in a square
meter, multiply that by the number of square meters that the population covers. Also,
check if the population size has been previously documented in the CNDDB (check your
CNDDB handout); it can be interesting to compare how the population has changed over
time.
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5e. Collecting specimens
Permission
Never collect plant specimens unless you have permission. A permit will almost always
be required, except perhaps in the case that a private landowner gives you verbal
permission to collect. If you make an important find but have no collection permit,
someone can always return to collect the plant at a later date, as long as you provide good
location data.
Need for specimens
If you are collecting, be sure to follow any stipulations laid out in your collection permit.
Generally, we recommend collecting rare plants when a given population has not yet
been collected from. To check if a rare plant population has already been documented,
look at your CNDDB occurrence report, in the “Sources” section at the bottom of the
page. If none of the sources is an herbarium specimen, it would probably be a good idea
to collect there. You can also check the Consortium of California Herbaria
(http://ucjeps.berkeley.edu/consortium/) to see if the plant may have been collected at the
site. The Department of Fish and Game collection permit application (available at
http://www.dfg.ca.gov/habcon/plant/docs/coll_perm_app.pdf) lists a number of good
guidelines to help you determine if you should collect specimens.
Viable population
Always be sure to consider whether or not a population can handle being collected.
Never collect if you feel that it will have a strong negative impact on the population. The
Department of Fish and Game permits for state- and federally-listed plants allow
collectors to only take a maximum of 2% of a population, or 5 individuals, or enough to
fill one herbarium voucher sheet, whatever is less. For species that are not state- or
federally-listed, limit your take to less than 5% of the population
Collecting good specimens
Be sure to collect all the important parts of a plant that are available at the time: flowers,
fruits, stems, cauline leaves, basal leaves, roots for annual species. Voucher specimens
are most valuable when they are collected in a way that they can be identified even after
they’ve been flattened in the plant press. Therefore, you should be sure to press the
plants to show these parts (i.e., orient flowers so that important floral parts can be seen;
orient leaves so that some show the lower surface, some show the upper surface). Plants
should be pressed soon after collecting to prevent wilting. Although you may not be able
to stop after every collection to put plants into our press, many plants can be stored in an
open plastic bag for a few hours until they are pressed.
Specimen labels
If you filled out all of the information on your field survey form, you should have all the
data you need to make a good collection label. You can check with the herbarium where
you will be submitting your vouchers to ask if they have a standard format for specimen
labels.
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6. AFTER THE RARE PLANT TREASURE HUNT
6a. Thanking your partners
If you had any individuals that greatly helped you plan your trip or even lead it, it
couldn’t hurt to thank them for the effort they made. Sending them a note, an email, or
even thanking them in person or on the phone is always appreciated.
6b. Submitting forms
After you’ve returned from the field on your Rare Plant Treasure Hunt adventures, you’re
not quite done yet. If you’ve filled out the survey forms in the field completely, it will be
very easy to mail the forms in, or scan them and email them in. Some treasure hunters
find it easier to fill out the necessary information in their field notebooks during the
Treasure Hunt, then enter the data into the form later on. Either way, we recommend that
you fill out the field survey form completely soon after your trip, before you’ve forgotten
any important information. We ask that you submit the following forms
• RPTH Field Survey Form
• Any additional maps or photos
• Volunteer Hours Log
• Liability waiver and photo release, if not already on file
Groups that go on many Rare Plant Treasure Hunts throughout the year may find it easier
to fill out a spreadsheet with information from many occurrences. Likewise, it might
make more sense for volunteers who lead many trips to submit their hours in a single
spreadsheet. Contact the Rare Plant Treasure Hunt Coordinator (treasurehunt@cnps.org)
to get templates for submitting your data in this way.
6c. Submission deadlines and RPTH awards
The deadline for submitting data for the Rare Plant Treasure Hunt is announced to the
mailing list and on the website each year in the late summer or early fall. Traditionally,
the deadline has been in late October, but we may push the date back in following years
to allow for late-season survey data to be submitted. Be sure to submit all your data by
the deadline to be considered for awards. If you miss the deadline, you should still
submit your data late; those occurrences and hours will be counted towards the next
year’s RPTH awards.
The RPTH awards are given to individuals, groups and Chapters that update the most rare
plant occurrences and devote the most time to the Rare Plant Treasure Hunt. We are
much more interested in quality data than in quantity, so make sure that all of your forms
are filled out thoroughly and accurately. A photo contest and essay contest are also held
at this time. Awards for the top places include gift cards for botanical and outdoor
supplies, CNPS memberships, and CNPS publications.
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