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Change History

New Revision | Author Changes Made Justification
Version | Date
1.0 2007 Williams, Developed for implementing I1&M | Original see citation below.
O'Neil, ED protocol San Francisco Bay
Speith. Area Network.
Rodgers
1.1 6/1/2017 | A. Ainsworth | Modified for PACN ED plan. Originally developed for another network.

Only changes in this specific SOP will be logged here. Version numbers will be incremented by a
whole number (e.g., Version 1.3 to Version 2.0) when a change is made that significantly affects
requirements or procedures. Version numbers will be incremented by decimals (e.g., Version 1.6 to
Version 1.7) when there are minor modifications that do not affect requirements or procedures for
publication in the series.

Based on: Williams, A., S. O’Neil, E. Speith, and J. Rodgers. 2007. Standard operating procedure
(SOP) #4: Plant collecting and vouchering, Version 1.0. In Early detection of invasive plant species
in the San Francisco Bay Area Network: A volunteer-based approach. Natural ResourceReport
NPS/SFAN/NRR—2009/136. National Park Service, Fort Collins, Colorado.

Only PARK STAFF are allowed to collect without a permit.

Purpose

This SOP describes how to collect and document a physical voucher of a plant within Pacific Island
Network (PACN) parks as part of the Early Detection of Invasive Species Monitoring Plan
(Ainsworth et al. 2017). Specimens will be stored in a herbarium specified by the park from which
the collection was made. Typically, vouchers from Hawai‘i parks are kept in herbaria at Hawai‘i
Volcanoes or Haleakala National Parks although some are stored on O‘ahu at Bishop Museum. In
American Samoa, vouchers are kept at the herbarium at headquarters. Prior to each field season, park
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staff will indicate who to contact regarding collections and where specimens should be stored during
the Scientific Research and Collecting Permit process.

Having a physical voucher of a plant, especially a potentially new record in the park, is still the
preferred method of proving an observation. Specimens, even non-natives, should not be collected by
non-staff unless the individual has the proper Scientific Research and Collecting Permit. VVolunteers
and inexperienced field crew members should only take photographic vouchers of any unknown
species. More experienced staff may field-key or choose to voucher for expert identification, or to
record a new species for the park plant list or significant range expansion for an invasive species
(e.g., the first record in the county) but should also photograph the plant in situ to capture
characteristics that may be lost during pressing. Contact park vegetation staff for a list of plants that
lack voucher evidence of their presence in the park.

In the Field

Collecting Ethics and Regulations

Only collect if the population of the plant will not be seriously affected by the taking: generally, if
there are over 20 individuals in the vicinity. If the population is small, consider photo-vouchering
first, but if you must collect, take only enough to key without destroying the plant (e.g., a flower and
stem without roots). If plants are, or are suspected to be, rare, consider carefully whether or not to
collect. CNPS, State and Federally listed species should not be collected without consultation with
the park supervisory botanist and the appropriate permits.

Collecting Tips

Plants are best keyed fresh, so field-key when possible. Tiny-flowered plants are especially difficult
to key when wilted or pressed. If field-keying is unsuccessful, press some of the plant and store the
rest in a plastic bag. Blow the bag up with air and keep the plant moist (a small piece of wet paper in
the bag helps); refrigeration will help keep the specimen fresh. Remember to label both the bagged
and the pressed plants! A plastic sandwich container works well for delicate structures.

If you decide to collect with the intent of creating a pressed and mounted specimen:

o Collect a representative example of the species, not the largest or smallest. Try to capture any
phenotypic variation.

¢ Collect enough of the plant to make pressing worthwhile. If the plants are tiny, collect
enough to fill about half an herbarium sheet. Take enough to make a good voucher, plus a
little extra for keying if necessary.

e Collect as much of the individual plant as possible, including roots (or a portion if
rhizomatous), bulbs, vegetative and flowering/fruiting matter.

e Collect as many phenological stages as possible (flowering and fruiting), since many keys
use characteristics of fruit and flower. If necessary, snip flowers or fruits off an additional
plant to complete the collection.

o Press carefully; the standard plant press is the same size as a standard herbarium sheet
(11”x17”). How you place the plant in the press will generally be how it will look mounted.
If a plant is large, fold it or cut it to fit, keeping branchings and general form intact. Note
original dimensions and photograph if possible. Plants may occasionally require more than
one sheet for proper representation.

e Take copious notes, including the following information (see example collection label in
Figure 1 or field descriptions from NPSpecies in Table 1): date; collector; exact location in
Lat/Long or UTM (if Global Positioning System [GPS] is used, specify datum such as
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NADS83); descriptive location (e.g,. Kahuku Unit, HAVO; do not use “local”” nicknames not
on any map!); habitat description (dominant species); associated species; characteristics that
may be lost in pressing (smells, flower color, habit, etc.); study name and number/plot
number if applicable. Some information (elevation, sensitivity) may be filled in at the office.
Many specimens are eventually discarded due to a lack of collection information.

Date: 03/31/03[Collector: Andrea Williams |Collection #: AW-03-03
Binomial:  Allium triquetrum Authority: |L.
Family: Liliaceae Common Name: threecorner leek

Distinctive Features: Onion odor, triangular stem, sl succulent, bracted umbel of 5-15
6-tepalled fls; perianth white with grn midvein

Habitat: disturbed areas

Assoc sp.:  Rubus discolor, Achillea millefolia plus weedy grasses

Location Description:  Freshwater Lagoon Spit

Numeric Location: Orick Quad, T10N R1E S6

Slope: 0% |[Aspect:  N/A |Elevation: ~ ~30 ft

Comments: New to list; weedy and a potential problem

Figure 1. Sample collection label.

Table 1. NPSpecies field descriptions.

Field Name Description

ParkCode 4-Character park code (Hawai‘i Volcanoes National Park = HAVO)

LatinName Accepted scientific name of specimen.

ParkAdminUnit Administrative Unit for park (e.g., ‘Ola‘a, Kahuku Paddocks)

Sensitivity Security level: O=sensitive; 1=park only; 2=NPS only; 3=public

DocLatinName Documented scientific name of species in the original records when it was observed
Date Date of observation or collection (mm/dd/yy)

EndDate Companion to Date; allows date ranges (mm/dd/yy)

Time Time of observation or collection (24-hour clock, hh:mm)

Observer Name of observer or collector

ObserverNumber Field collection number provided by collector, if available.

Habitat Concise description of habitat where observation or collection was made
Elevation Estimated elevation in feet or meters where observation or collection was made
ElevationUnits Units for elevation (feet or meters)

SpecimenID Repository identification number of voucher specimen.

SpecimenLocation
Location
LocalLocCode

Acronym, name and address of herbarium, museum or other location of specimen
Concise description of collection site within the park or location from specimen label
An optional code for a permanently recognized local location.

Latitude Latitude in decimal degrees

Longitude Longitude in decimal degrees

UtmX UTM X coordinate (northing)

utmy UTM Y coordinate (easting)

UtmZone UTM zone

Datum DATUM for location (e.g., NAD27, NAD83)

LocationError Estimated location error in meters. How close are the coordinates to the true location?
DataSource Source of voucher data (e.g. database name, file name, etc.)

Comments Comments
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FromPark Collected within park boundary - yes or no.
VoucherType Specimen, audio recording, image, or other.
VoucherTypeDetails Concise description of voucher type.

e Wash as much dirt as possible from the roots and pat dry before pressing.

o |f flowers are large enough, cut one or two open and press flat so the interior/cross-section
can be seen. Do the same for fruits. Turn over at least one leaf so the underside will be visible
in the final mounting.

¢ When photo-vouchering, many of the above guidelines still apply. For key characteristics
such as flowers and fruits, be sure to get close-ups from several angles. Also photograph the
whole plant including an object for scale.

Post-Collection Processing

Identify the Specimen

Do your best to identify the plant to species level; it may be a good idea to confirm this identification
by asking a local expert and comparing to an existing herbarium specimen or online photo.

Determining Formal Accession of Specimen into the Herbarium Collection

If the specimen meets any of the following criteria, you should consider accessioning it, if it does not
then you may consider adding it to a field collection (an informal notebook or set of specimens that
can be used in the field for reference) or you may discard it once you are finished identifying it for
whatever purpose you had.

Is the species under-represented (less than five specimens) in the herbarium?

Does specimen display a unique feature?

Is this a unique voucher associated with a study or monitoring project?

Is the specimen exceptional in some other way?

Is there complete collection information associated with the specimen? Plants that lack
location, habitat, collector and/or identifier information should not be accessioned.

Independent Verification
If plants will be verified, do not accession until they are returned. This makes loan paperwork
unnecessary. A receipt for property is sufficient.

Whether or not to verify: If the specimen is to be formally accessioned, independent verification of
the identity of the specimen should be considered when one or more of the following conditions are
met:

There are no preexisting specimens of the same species in the collection;
The collection represents a new species to the park;

Designated park staff are unable to confirm its identification with certainty;
The specimen is otherwise unique or problematic.

Where to get them verified: If independent verification is desired for a quantity of specimens, the
herbarium manager or curator should arrange for a contract through a recognized herbarium; current
options include informal assistance from the Bishop Museum in Honolulu or Smithsonian Institute in
Washington, D.C. Independent verification can pose a problem, because many herbaria want to keep
specimens or duplicate specimens after identification, but National Park Service (NPS) property
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guidelines will only allow for “permanent loans” which may not suffice in the eyes of some herbaria.
Be sure to discuss with local or regional NPS curation staff that has experience with natural resource
collections.

Documenting and packing specimens for shipping: Include proper documentation including a
spreadsheet listing the specimens with collection numbers. Place a label with each specimen. See
Figure 2 below for an example of a label that can be used.

Dry and press, but do not mount them. This facilitates identification.

Place them in folded, numbered sheets of newsprint, occasionally layered between cardboard, and tie
the entire bundle with string to facilitate removal from the box.

Pack the box tightly to prevent anything from moving around within it.

Send it via a reputable carrier (FedEx, UPS, USPS), insured. If feasible hand-carry.

Date Collector Collection # Please make all of your
Binomial Authority notations anywhere in this
Family Common name space. This portion will be
cut off and affixed to the
Please do not make notations in this space, as these labels will actual herbarium sheet, with

not be included with the specimens once cataloged. You can make the official label.
additional notations on the reverse of this temporary label, or on  Det: Margriet Wetherwax
separate archival paper, with the collection number noted. Date:

Figure 2. Temporary label to be attached to specimens sent off for verification.

Accessioning the Specimen into the Formal Herbarium Collection

A collection of dried plants to be added to a herbarium needs an accession number, as a group, and
individual catalog numbers for each specimen. Obtain these from the museum curator. Specimens
collected as part of a study should be accessioned together, clearly indicating relevant study
information. Researchers who have collected specimens under a Scientific Research and Collecting
Permit must provide cataloging data in the form specified by the museum curator in the permit.
Catalogued specimens must be entered into the ANCS+ (Automated National Catalog System)
database. Contact the herbarium manager or museum curator for procedures and permit requirements
if applicable. Remember that in entering the specimen you should be preserving the process as well
as the final identification, so original identifications and identifiers should be recorded even if
incorrect. Information needed for ANCS+ includes the data from the sheet above, as well as the date
of any subsequent identifications and the name of the person identifying (verifying) the specimen.

Adding the Specimen into NPSpecies

Currently, some duplication of data exists between park herbaria and NPSpecies. Researchers who
have collected specimens under a Scientific Research and Collecting Permit under Inventory and
Monitoring Program (1&M) must also provide data in electronic format suitable for upload into
NPSpecies. Updates to the park species list and to NPSpecies need to be accompanied by a voucher
specimen and coordinated through an NPSpecies “gatekeeper.” The current coordinator for data
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updates is the data manager. S/he can provide you with the template with which you can record your
collection information.

SPECIMENS MUST INCLUDE LOCATION, HABITAT AND COLLECTION
DATA TO BE ACCESSIONED AND INCLUDED IN NPSPECIES.

Mounting the Specimen

Once specimens are identified and verified, they may be mounted. Mounting can take place before or
after accessioning. Not all pressed material must (or should) be mounted: only the most complete
plants, plus additional fertile material or leaf variations, should be adhered to a sheet—enough to
show the characteristics of the plant but not so much as to crowd the page. Split into “a” and “b”
sheets if necessary, and be sure to leave room for label information. If you are inexperienced at
mounting, consult 1&M or local experts and/or look into one of the references listed at the end of this
document.

Glossary
Accession number: The number assigned to an object or group of objects to be added to the parks’
collection.

Authority: The original publishing author for a scientific name.

Binomial: The genus and species of a scientific name. Taken here in the broad sense to include
subspecies.

NPSpecies: The National Park Service catalog for natural resource inventory data.

Phenotypic: The outward expression of genetic; flowers of Scotch broom show phenotypic variation
in that some are all yellow and some have red wings.

UTM: Universal Transverse Mercator (or latitude/longitude) in pinpointing a location.

Voucher: A physical representation of a plant observation; the pressed, mounted plant “vouching”
that a plant was found in a given location.

Suggested Reading
Bridson, D. and Forman, L., editors. 1992. The herbarium handbook, rev. ed. Kew, Royal Botanic
Gardens.

United States Department of Agriculture, Agricultural Research Service. 1971. Preparing herbarium
specimens of vascular plants. U.S. Government Printing Office. Washington, D.C.
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