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Abstract

Since herbarium specimens are the primary form of evidence for the occurrence of vascu-
lar plant species in national park units, accurate specimen information must be maintained 
in the service-wide database for species documentation in national parks, NPSpecies. This 
project verified and databased all herbarium specimens at the following Southern Colorado 
Plateau Network parks: Mesa Verde National Park, Navajo National Monument, Petrified 
Forest National Park, Petroglyph National Monument, Walnut Canyon National Monu-
ment, Wupatki National Monument, Sunset Crater National Monument, and Yucca House 
National Monument. A total of 5,768 specimens were identified and databased in NPSpecies. 
Of this total, 15% received nomenclature updates, and 12% were annotated. 
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Introduction

Since herbarium specimens are the primary 
form of evidence for the occurrence of 
vascular plant species in national park units, 
accurate specimen information must be 
maintained in NPSpecies, the service-wide 
database for species documentation in na-
tional parks. In this project, we verified and 
databased all herbarium specimens at the 
following parks: Mesa Verde National Park, 
Navajo National Monument, Petrified Forest 
National Park, Petroglyph National Monu-
ment, Walnut Canyon National Monument, 
Wupatki National Monument, Sunset Crater 
National Monument, and Yucca House 
National Monument. We needed to verify 
the herbarium specimens because there had 
been reports that information in ANCS+ 
(NPS database for museum specimens) 
was not always accurate. Therefore, we first 
checked all ANCS+ specimen information 
for accuracy and then entered the correct 
data for all the specimens in the herbaria into 
a database compatible with NPSpecies. 

Methods

Herbarium curation

We curated the specimens from all herbaria 
according to the following steps. First, we 
used standard floras and manuals to identify 
specimens to the lowest taxonomic level pos-
sible. When necessary, we updated correctly 
identified specimens to the current nomen-
clature, following the ITIS (Integrated Taxo-
nomic Information System). We also correct-
ed the identification of incorrectly identified 
specimens. We glued an annotation label 
with all updates, including the corrected or 
updated species name, the identifier, and the 
date, to the herbarium sheet. 

Databasing

For each herbarium, the National Park Ser-
vice (NPS) provided the ANCS+ databases 
in Microsoft Access format. We recorded the 
number of specimens in the ANCS+ data-
base and compared that number with the 
number of specimens that we actually found 
in the herbaria. At each park, we either en-
tered or checked for accuracy with the actual 
specimen label all the specimen informa-
tion. When information was absent from the 

specimen label, we entered “Not Provided” 
into the appropriate field in the database. 
We accessioned and cataloged specimens as 
necessary, and we noted the problems and 
discrepancies that we encountered while 
checking the accuracy of the specimen in-
formation. We created text documents (.txt) 
of each verified and completed herbarium 
database, which will later be transferred into 
the ANCS+ database. Table 1 describes all 
the fields in the databases. 

We curated and databased all specimens cur-
rently in park herbaria as described above. 
We also processed (mounted, curated, acces-
sioned, cataloged, and/or databased) many 
of the specimens that had not yet incorpo-
rated into the herbaria at Walnut Canyon 
NM and Mesa Verde NP.

Results

Herbarium curation

We curated and databased a total of 5,768 
specimens—10% more specimens than we 
expected, based on the number of specimens 
in the ANCS+ database. See Table 2 for a 
breakdown of expected specimens to actual 
specimens for each park, and see appendix 
A for a table of all updated and annotated 
(species whose identification we corrected) 
specimens arranged by park. Across all parks 
we updated the nomenclature of an average 
of 13% of the specimens, although the range 
between parks was 4-24%. Specimens that 
we annotated averaged 11% for all parks, 
with a range of 3-38%. See Table 2 for counts 
of nomenclatural and annotation updates by 
park.

Databasing

We found the following problems for speci-
men information in the park herbarium 
ANCS+ databases:

Mesa Verde NP:

•	 No data in the elevation field

•	 Data in Forb/Shrub/Pern field was 
misplaced. Data in this field was more 
appropriate for the Soil Type field.

•	 Associated Species and Habitat fields 
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were incomplete

•	 40 specimens were not in the database.

Navajo NM:

•	 About 200 collections by Daniela Roth 
were incorrectly identified as being 
located at Deaver Herbarium

•	 Specimens were not cataloged

•	 Collection data for specimens in the 
database was incomplete. 

Petrified Forest NP:

•	 Datum field included data more appro-
priate for Habitat field

•	 Annotations made in the 1980s were not 
reflected in the database

•	 Collection Number and Collection Date 
fields were incomplete

•	 Counties were in the Locality field in-
stead of the County field

Table 1. Information fields required for compatibility with NPSpecies database. 

Field Data type
Character 
length Description

ParkCode Text 4 Four letter park code (see list of accepted codes)

TSN Number ITIS taxonomic serial number

DocLatinName Text 255 Documented scientific name of species in the original records when it was collected

Date Date Date of collection

Observer Text 255 Name of collector

ObserverNumber Text 255 Field collection number provided by collector, if available

Habitat Memo Concise description of habitat where collection was made, if available

Elevation Number Elevation where collection was made

ElevationUnits Text 20 Units for elevation (feet or meters)

SpecimenID Text 255 NPS catalog number of specimen

SpecimenLocation Text 255 Name and location of institution at which specimen is located

Location Text 255 Concise description of collection site within the park

X_coord Number X coordinate of collection site , if available

Y_Coord Number Y coordinate of collection site, if available

CoordSystem Text 25 Coordinate system of x and y coordinates (Lat/lon, UTM, etc)

Datum Text 10 Datum of coordinates, if known (NAD27, NAD83, WGS84)

Table 2. Number of specimens curated, updated, and annotated at each park. 

Metric MEVE NAVA PEFO PETR WACA WUPA SUCR YUHO Total
Expected # of specimens 2786 400 770 150 521 628 N/A N/A 5255

Actual # of specimens 2891 619 913 135 480 590 116 24 5768

Nomenclatural updates 476 22 223 24 42 52 11 3 853

Annotations 248 40 25 8 30 64 11 9 435

Updated (%) 16 4 24 18 9 9 9 13 14

Annotated (%) 9 6 3 6 6 11 9 38 12

Note: NAVA = Navajo National Monument, MEVE = Mesa Verde National Park, YUHO = Yucca House National Monument, Petrified Forest National Park, Walnut 
Canyon National Monument, SUCR= Sunset Crater Volcano National Monument, and PETR = Petroglyph National Monument.
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Discussion

•	 UTM field incomplete for some records

•	 Missing records

•	 Catalog number incorrectly duplicated. 
For example, specimens of the same spe-
cies would share a catalog number even 
though they had vastly different collec-
tion information.

Petroglyph NM:  

•	 Data placed in inappropriate fields.

Walnut Canyon and Wupatki NM:

•	 Data placed in inappropriate fields

•	 Extraneous data in fields (e.g. in descrip-
tion field, data included a physical de-
scription of the herbarium sheet itself).

Discussion

This project verified the identification of 
and databased a total of 5,768 National Park 
Service herbarium specimens from parks in 
the Southern Colorado Plateau Network. 
We updated the nomenclature of an average 
14% of the specimens at each park herbari-
um, and we annotated an average of 12% of 
the specimens at each park herbarium. These 
averages are a little high, probably because 
most of these herbaria are seldom visited and 
therefore do not benefit from the curation of 
visiting experts. Furthermore, these herbaria 
are currently curated by collection manag-
ers who are not botanists and therefore are 
not experts on botanical nomenclature and 
taxonomy. 

Since park herbaria are likely to remain 
remote and managed by non-botanists, we 
advise hiring a trained botanist to review no-
menclature and taxonomy on a cyclical basis, 
since botanical taxonomy is continually 
changing. Because of the work done for this 
project, reviewing nomenclature and taxon-
omy in the future should require less work. 

The future work would entail running an 
update query on the data from the ANCS+ 
database, annotating herbarium labels, and 
re-filing, as appropriate. When park herbaria 
receive future specimens, in accordance 
with collection permits, these future speci-
mens will create a work need similar to the 
scope of this project. If a botanist can update 
nomenclature and verify the identification 
of new specimens on a regular basis, the 
quality of the park herbaria, as well as both 
the ANCS+ and NPSpecies databases, would 
be maintained. The quality of the NPSpe-
cies database is particularly important as it 
may help increase the use of National Park 
Service herbaria.

In the course of this project, we also fully 
processed (identified, mounted, acces-
sioned, cataloged and databased) over 400 
specimens from Mesa Verde NP and Walnut 
Canyon NM that were not currently consid-
ered to be incorporated in the herbaria. The 
collection managers at each park expressed 
interest in processing this backlog. However, 
these parks, along with Petrified Forest NP, 
Petroglyph NM, Wupatki NM, and Sunset 
Crater NM still have a backlog of herbarium 
specimens that are either unprocessed or 
only partially processed. Mesa Verde had 
four remaining boxes of unprocessed speci-
mens. We estimate that these boxes contain 
600-1200 specimens that are both mounted 
and unmounted and include duplicates and 
unique records. Although we identified the 
species of all the backlogged specimens at 
Walnut Canyon NM (including Wupatki 
NM and Sunset Crater NM) during this 
project, the park still had approximately 200 
specimens that still needed to be mounted, 
accessioned, cataloged, and databased. Petri-
fied Forest had 200-400 mounted specimens 
that needed to be processed. Petroglyph 
NM had less than 100 specimens that need 
to be processed. Future work would include 
processing these specimens.





Appendix A 

Appendix A contains six tables that detail all the updates and annotations made to herbarium specimens during this 
review. The tables are arranged by park. The abbreviation “Np” stands for “not provided”.

Park Table Pages

Mesa Verde National Park A1 6–33

Navajo National Monument A2 34–35

Petrified Forest National Park A3 36–46

Petroglyph National Monument A4 47–48

Walnut Canyon / Wupatki / Sunset Crater National Monuments A5 49–55

Yucca House National Monument A6 56
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