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Purpose

This SOP outlines the steps to train observers to identify non-native plant species within Pacific
Island Network (PACN) parks and to become familiar with methods used to collect field data as part
of the Early Detection of Invasive Species Monitoring Plan (Ainsworth et al. 2017). Skill in native
and local plant identification is particularly important as familiarity will increase surveying
efficiency and reduce the amount of time required to identify species after returning from the field.

Procedures

Prior to initiating monitoring all field crew members will review the entire monitoring plan,
including SOPs. Additionally, time will be spent learning or reviewing field identification
characteristics for plant species that may be observed during the field season as well as practicing
field collection methods.

Species Identification

The ability to identify both native and non-native plant species is essential to the collection of
credible, high-quality invasive species data. Recognizing that a species is unknown and collecting a
voucher specimen is equally as crucial. It is important that each member of the field crew has a basic
understanding of field botany as well as plant anatomy. The field leader will have a more advanced
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understanding of field botany and ability to identify plant species; however, there will be times when
an unknown plant is encountered and cannot be identified to the desired taxonomic level. In these
cases, a voucher specimen must be collected and assigned a temporary name to be recorded in the
field records until a proper determination can be made for that specimen (see SOP #9 “Collecting and
Vouchering”).

Species identification training (or refresher training) will be conducted prior to the initiation of data
collection in the field. Training will involve reviewing local checklists (e.g. NPSpecies) of native and
non-native species and becoming familiar with field identification of the local flora and the
additional target species. Technicians must be able to identify species with and without reproductive
structures, which may require additional training. Field crew members will examine books, reports,
journal publications, web sites, photographs, and herbarium collections that contain examples of all
of the plant species that are expected to be encountered during the monitoring effort that coming
year. A list of references is provided in the “Suggested Reading” section of this SOP. Copies of most
of these resources should be available at each park so they can be used to assist with field
identifications as needed. Training may also involve a trial period during which the project lead or
other plant identification expert checks random corridor segments read by a less-experienced
technician. Any differences in data will signal further training is needed and ideally benefit the
project by identifying these training needs early on.

Field Surveying Methodology

A detailed description of the methods used to monitor for new or incipient species is provided in SOP
#8 “Conducting Corridor Surveys.” Additional procedures used during surveying are described in
SOP #7A “Using Global Positioning System (GPS) Units.” During the training period prior to each
field season, the entire crew will practice surveying corridors and review all data collection and
recording procedures required in the field. Post-processing procedures will also be reviewed at this
time.

Navigating Survey Corridors

Corridors are located across parks. Reviewing maps of survey corridors and current site information
will help both the first-timer and repeat observers. See SOP #8 “Conducting Corridor Surveys” for
details.

GPS Use

Collection of GPS waypoints is integral to early detection of invasive species. Prior to field work,
surveyors should review SOP #7A “Using Global Positioning System (GPS) Units” and if a tablet
will be used SOP#7B “Using ArcCollector” to setup the GPS or tablet in preparation for data
collection and become comfortable with the electronic device being used. Practice scenarios will help
solidify techniques. To be effective in the field, observers should be able to:

Create and store waypoints,

Create and store track lines using the tracking feature,

Navigate to a pre-designated position using the navigation feature,
Create, store, download, and archive GPS data on a computer.

Taking Photographs & Image Vouchering
Field observers will have a basic understanding of how to operate a digital camera and download and
archive the images. Prior to surveying, observers will read the user manual and practice taking
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photos. Tips can be gleaned from experienced observers to optimize the photo images. See SOP #9
“Collecting and Vouchering” regarding photographing plants.

Plant Collections & Vouchering

Prior to making collections, surveyors will review the Collecting Plant and Image

Voucher section of SOP #9 “Collecting and Vouchering.” Surveyors making plant collections will
have knowledge of the local flora and be able to determine when and how to properly make a
collection. Training may involve collecting plants with an experienced plant collector. Visiting
herbaria prior to plant collection is recommended to determine herbaria needs and to understand
herbaria accessioning protocols.

Data management

Prior to surveys, observers will review all SOPs pertinent to data management (SOPs 11-18). The
computerized data entry and management requires standard computer and data entry skills for MS
Access or Excel. Observers should have an understanding of database design, data entry steps,
archiving methods, and metadata procedures. Training may involve entering data jointly with an
experienced data manager.

Suggested Reading

Field Sampling Methods

Elzinga, C. L., D. W. Salzer, J. W. Willoughby and J. Gibbs. 2001. Monitoring plant and animal
populations. Blackwell Science Ltd., Denver, CO.

Mueller-Dombois, D. and H. Ellenberg. 1974. Aims and methods of vegetation ecology. John Wiley
and Sons, New York, NY.

Species Identification
Bohm, B. A. 2004. Hawai‘i’s native plants. Mutual Publishing, Honolulu, HI.

Craig, P. 2010. National Park of American Samoa: Nature and science (web site).
http://www.nps.gov/npsa/naturescience/index.htm (accessed 17 Apr 2010).

Craig, P., editor. 2009. Natural history guide to American Samoa (3™ edition). Unpublished report.
National Park of American Samoa, American Samoa Department of Marine and Wildlife
Resources, and American Samoa Community College: Community and Natural Resources
Division, Pago Pago, AS. Available at
http://www.botany.hawaii.edu/basch/uhnpscesu/pdfs/NatHistGuideAS09op.pdf (accessed 27
Apr 2010).

Graf, A.B. 1992. Tropica. 4th ed. Roehrs Company, East Rutherford, NJ.

Merlin, M. 1999. Hawaiian coastal plants. Pacific Guide Books, Honolulu, HI.

Merlin, M. 1999. Hawaiian forest plants. Pacific Guide Books, Honolulu, HI.

Moore, P.H. and R. D. Krizman. 1981. Field and garden plants of Guam: Tinanom kana yan hatdin
siha giya guahan. Cooperative Extension Service, University of Guam, Mangilao, Guam.

SOP2.3



Moore, P.H. and P.D. McMakin. 1979. Plants of Guam: | tinanom guahan siha. Cooperative
Exension Service, Univerisity of Guam, Mangilao, Guam.

Moore, P. H. and P. McMakin. | Tinanom Guahan Siha - Plants of Guam. Online Botanical Guide.
University of Guam, Mangilao, GU. Available at http://cnas-re.uog.edu/guam-plants-
botanical/ (accessed 24 May 2017).

Neal, M.C. 1965. In gardens of Hawai‘i. Bernice P. Bishop Museum Special Publication 40, Bishop
Museum Press, Honolulu, HI.

Palmer, D. D. 2003. Hawai‘i’s ferns and fern allies. University of Hawai‘i Press, Honolulu, HI.

Raulerson, L. and A. Reinhart. 1991. Trees and shrubs of the Northern Mariana Islands. Coastal
Resource Management, Saipan, Northern Mariana Islands.

Raulerson, L. and A. Reinhart. 1992. Ferns and orchids of the Mariana Islands. Lynn Raulerson and
Agness Rinehart, Agana, GU.

Staples, G. W. and D. R. Herbst. 2005. A tropical garden flora: Plants cultivated in the Hawaiian
Islands and other tropical places. Bishop Museum Press, Honolulu, HI.

United States Forest Service, Pacific Island Ecosystems at Risk (PIER). Online resource at
http:www.hear.org/pier (accessed 30 July 2014).

Vogt, S. R. and L. L. Williams. 2004. Common flora and fauna of the Mariana Islands. WinGuide
Saipan, Mariana Islands.

Wagner, W. L., D. R. Herbst and S. H. Sohmer. 1990. Manual of the flowering plants of Hawai‘i.
University of Hawai‘i Press and Bishop Museum Press, Honolulu, HI.

Wagner, W. L., D. R. Herbst, and D. H. Lorence. 2005-2010. Flora of the Hawaiian Islands.
Available at http://botany.si.edu/pacificislandbiodiversity/hawaiianflora/index.htm (accessed
on 27 April 2010).

Walter, M. 2004. A guide to Hawai‘i’s coastal plants. Mutual Publishing, Honolulu, HI.

Whistler, W.A. 1995. Wayside plants of the islands. Isle Bontaica, Honolulu, Hawaii.

Whistler, W.A. 2000. Tropical ornamentals. Timber Press, Portland, OR.

Whistler, A. 2004. Rainforest trees of Samoa: A guide to the common lowland and foothill forest
trees of the Samoan Archipelago. Isle Botanica, Honolulu, HI.

Yoshioka, J. M. 2008. Botanical survey of the War in the Pacific National Historical Park, Guam,

Mariana Islands. Technical Report 161. Pacific Cooperative Studies Unit, University of
Hawai’i at Manoa, Honolulu, HI.

SOP2.4



Plant Communities and Species Lists

Benitez, D.M., T.Belfield, R. Loh, L. Pratt, and A.D. Christie. 2008. Inventory of vascular plants of
the Kahuku addition, Hawai‘i Volcanoes National Park. Technical Report No. 157. Pacific
Cooperative Studies Unit, Honolulu, Hawai‘i.

Benitez, D.M., R. Loh, T. Tunison, N.G. Zimmer, J. Makaike, R. Mattos, and C. Casali. 2012. The
distribution of invasive plant species of concern in the Kilauea and Mauna Loa strip areas of
Hawaii VVolcanoes National Park, 2000-2010. Technical Report No. 179. The Hawai‘i-Pacific
Islands Cooperative Ecosystems Unit & Pacific Cooperative Studies Unit, University of
Hawai‘i, Honolulu, Hawai‘i.

Cuddihy, L. and C. P. Stone. 1990. Alteration of native Hawaiian vegetation: Effects of humans,
their activities and introductions. Cooperative National Park Resources Studies Unit,
University of Hawai‘i at Manoa, Honolulu, HI.

Mueller-Dombois, D. and F. R. Fosberg. 1998. Vegetation of the tropical Pacific Islands. Springer
Ecological Studies 132. Springer-Verlag, New York, New York.

Obha, T. 1994. Flora and vegetation of the Northern Mariana Islands. Natural History Museum and
Institute, Chiba, Japan.

Pratt, L.W., K.F. Bio, and J.D. Jacobi. 2012. Survey of roadside alien plants in Hawai‘i Volcanoes
National Park and adjacent residential areas 2001-2005. Technical Report HCSU-032.
Hawai‘i Cooperative Studies Unit, Univeristy of Hawai‘i at Hilo, Hilo, Hawai‘i.

Ragone, D. and D. H. Lorence. 2003. Botanical and ethnobotanical inventories of the National Park
of American Samoa. Unpublished Report. National Park Service, Pago Pago, AS.

Sherley, G. 2000. Invasive species in the Pacific: A technical review and draft regional strategy.
Unpublished report. South Pacific Regional Environment Programme (SPREP), Pago Pago,
AS. Available at http://www.hear.org/pier/publications.htm

Space, J.C. and M. Falanruw. 1999. Observations on invasive plant species in Micronesia.
Unpublished Report for the Pacific Islands Committee, Council of Western State Foresters,
February 23, 1999, U.S.D.A. Forest Service Pacific Southwest Research Station Institute of
Pacific Islands Forestry, Honolulu, Hawai‘i, USA. Available at
http://www.hear.org/pier/reports/mreport.htm

Space, J. D. and T. Flynn. 2000. Reports on invasive species on Pacific Islands. Unpublished report.
Pacific Island Ecosystems at Risk (PIER), Honolulu, HI. Available at
http://www.hear.org/pier/reports.htm (accessed 27 Apr 2010).

Staples, G. W. and R. H. Cowie, Eds. 2001. Hawai‘i’s invasive species: A guide to invasive plants
and animals in the Hawaiian Islands. Mutual Publishing and the Bishop Museum Press,
Honolulu, HI.

Staples, G.W., D. Herbst, and C.T. Imada. 2000. Survey of invasive or potentially invasive cultivated
plants in Hawai‘i. Bishop Museum Occasional Papers 65:1-35.

SOP2.5



Stone, C. P., C. W. Smith and J. T. Tunison, Eds. 1992. Alien plant invasions in native ecosystems of
Hawai‘i: Management and research. Cooperative National Park Resources Studies Unit,
University of Hawai‘i at Manoa, Honolulu, HI.

Whistler, A. 2002. The Samoan rainforest: A guide to the vegetation of the Samoan Archipelago. Isle
Botanica, Honolulu, HI.

Ziegler, A. C. 2002. Hawaiian natural history, ecology and evolution. University of Hawai‘i Press,
Honolulu, HI.

SOP2.6



