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Abstract

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 accessioned, cataloged, verified taxonomy, and databased all herbarium specimens at
four national parks in New Mexico: Aztec Ruins National Monument, El Malpais National
Monument, El Morro National Monument, and Salinas Pueblo Missions National Monu-
ment. All park specimens housed at park herbaria and at the University of New Mexico
herbarium (UNM), New Mexico State University herbarium (NMC), and San Juan College
herbarium (SJNM) were included in this study. A total of 1,223 park specimens were veri-
fied and databased in NPSpecies as a result of this project. Of these specimens, 17% received
nomenclature updates, and 11% were annotated (identified as another species).
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Introduction

Since herbarium specimens are the primary
form of evidence for vascular plant species
occurrence in national park units, accurate
specimen information must be maintained in
the service-wide database for documenting
species in national parks, NPSpecies. In this
project, we accessioned, cataloged, veri-
fied, and databased all herbarium specimens
taken from four national parks: Aztec Ruins
National Monument , El Malpais National
Monument, El Morro National Monu-
ment, and Salinas Pueblo Missions National
Monument. This project inventoried all park
specimens that were housed in the park
herbaria and in the herbaria of the Univer-
sity of New Mexico (UNM), New Mexico
State University (NMC), and San Juan Col-
lege (SJNM). For the specimens in the park
herbaria, we first checked all the specimen
information for accuracy in ANCS+ (Nation-
al Park Service database for museum speci-
mens). For specimens housed at the UNM,
NMC, and SJNM herbaria, we searched the
records for specimens from the four parks
and then checked the specimens for accu-
racy. Once all the specimen information was
checked and corrected, we entered the data
into a database compatible with NPSpecies.

Methods

Herbarium curation

We curated all herbarium specimens ac-
cording 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 ITIS (Integrated Taxonom-
ic Information System). We also corrected
specimens that had been incorrectly identi-
fied. 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

Park herbaria

The NPS provided the ANCS+ databases
for each park herbaria in Microsoft Access
format. We recorded the number of speci-

mens in the ANCS+ and in the UNM, NMC,
and SJNM herbaria and compared that
number with the number of specimens that
we actually found in the herbaria. At Aztec
Ruins NM, no specimens had been entered
into the ANCS+ database, so the estimated
number of specimens in the herbaria came
from park staff. 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
information. We created Excel spreadsheets
of each verified and completed herbarium
database. This information will be trans-
ferred back to the ANCS+ database. Table 1
describes all the fields in the databases. We
curated and databased all the specimens in
the park herbaria.

UNM, NMC, and SINM herbaria

We searched for park specimens in the
UNM and NMC herbaria databases by us-
ing the online search engine New Mexico
Biodiversity Collections Consortium (http://
nmbiodiveristy.org). This search was done
on July 1, 2006. We used the park name as
the search term, and we downloaded the
resulting data into a Microsoft Access format
database. We matched the datafields from
New Mexico Biodiversity Collection Con-
sortium to the datafields of ANCS+. For both
the UNM and NMC herbaria, we checked
all park specimen information for accuracy
with the actual specimen label. When infor-
mation was absent from the specimen label,
we entered “NP” or “UNKNOWN?” into the
field. We accessioned and cataloged speci-
mens as necessary. Finally, we created Excel
spreadsheets of each verified and completed
herbarium database, which will later be
transferred into the ANCS+ database.

At SJNM, the San Juan College Herbarium
Curatorial Assistant queried the herbaria
database for us. We downloaded the data
into an Access format database, and we
matched the datafields from this download
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Table 1. Information fields required for compatibility with NPSpecies database.

Character
Field Data type length Description
ParkCode Text 4 Four letter park code (see list of accepted codes)
TSN Number ITIS taxonomic serial number
DoclLatinName 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)
SpecimenlID 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)

to the datafields of ANCS+ (see table 1 for
the fields). We verified and identified all the
specimens in the same way as for the UNM
and NMC herbaria.

Results

Herbarium curation

We curated and databased a total of 1,223
specimens—only 57% of the expected
number of specimens. Across all parks, an
average 17% of all specimens required no-
menclatural updates, with a range between
10-22%. An average 11% of all specimens
had been misidentified, with a range be-
tween 9-18%. Table 2 provides a breakdown
of expected specimens to actual specimens
and counts of nomenclatural and annotation
updates by park. Appendix A provides tables
of all the updated and annotated (species
whose identification was corrected) speci-
mens arranged by park.

Park herbaria

We found a total of 796 specimens in the
El Malpais, El Morro, and Salinas Pueblo

Missions park herbaria—only 50% of the
expected number of specimens, based on
the number of specimens in the ANCS+ da-
tabase. At El Malpais, El Morro, and Salinas
Pueblo Missions, we found 394, 369, and

33 specimens, respectively. Although Sali-
nas Pueblo Missions has the smallest plant
collection, it required the most curation:
36% of the collection needed nomenclatural
updates and 24% of the collection had to be
re-identified. See tables 3-6 for a breakdown
of expected specimens to actual specimens
for the specimens located at each herbarium
collection for each park. There are currently
no specimens housed on site at Aztec Ruins
NM.

UNM, NMC, and SINM herbaria

We found a total of 427 Aztec Ruins, El
Malpais, El Morro, and Salinas Pueblo Mis-
sions park specimens at the UNM, NMC,
and SJNM herbaria—79% of the expected
number of specimens. The UNM herbarium
housed specimens from all four parks with

a total of 310 specimens. We added to the
ANCS+ database 85% of the expected
specimens from UNM during this survey.




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

AZRU ELMA ELMO SAPU Total
Expected # of specimens 420 577 840 315 2152
Actual # of specimens 19 402 599 203 1223
Nomenclatural updates 4 41 133 26 204
Annotations 2 43 55 31 131
Updated (%) 21 10 22 13 17
Annotated (%) 11 18 9 15 11

Note: AZRU = Aztec Ruins National Monument, ELMA = EI Malpais National Monument, ELMO = EI Morro National
Monument, and SAPU = Salinas Pueblo Missions National Monument.

Table 3. Number of specimens curated, updated, and annotated at Aztec Ruins
National Monument.

Park herbarium UNM NMC SINM Total

Expected # of specimens 400 20 0 0 420
Actual # of specimens 0 19 0 0 19
Nomenclatural updates 0 4 0 0 4
Annotations 0 2 0 0 2
Updated (%) 0 21 0 0 21
Annotated (%) 0 (N 0 0 11

Note: UNM = University of New Mexico Herbarium, NMC = New Mexico State University Herbarium, SINM = San Juan
College Herbarium

Table 4. Number of specimens curated, updated, and annotated at El Malpais
National Monument.

Park herbarium UNM NMC SINM Total

Expected # of specimens 542 35 0 0 577
Actual # of specimens 394 0 0 402
Nomenclatural updates 37 0 0 41

Annotations 42 0 0 43
Updated (%) 9 50 0 0 10
Annotated (%) 11 13 0 0 18

Note: UNM = University of New Mexico Herbarium, NMC = New Mexico State University Herbarium, SINM = San Juan
College Herbarium




Table 5. Number of specimens curated, updated, and annotated at El Morro

National Monument.

Park herbarium  UNM NMC SINM Total
Expected # of specimens 585 239 16 0 840
Actual # of specimens 369 214 16 0 599
Nomenclatural updates 93 38 2 0 133
Annotations 35 18 2 0 55
Updated (%) 25 18 13 0 22
Annotated (%) 9 8 13 0 9

Note: UNM = University of New Mexico Herbarium, NMC = New Mexico State University Herbarium, SJINM = San Juan

College Herbarium

Table 6. Number of specimens curated, updated, and annotated at Salinas

Pueblo Missions National Monument.

Park herbarium  UNM NMC SINM Total
Expected # of specimens 87 69 0 159 315
Actual # of specimens 33 69 0 101 203
Nomenclatural updates 12 2 0 12 26
Annotations 8 5 0 18 31
Updated (%) 36 3 0 12 13
Annotated (%) 24 7 0 18 15

Note: UNM = University of New Mexico Herbarium, NMC = New Mexico State University Herbarium, SJINM = San Juan

College Herbarium

Of the 53 expected UNM specimens that

we did not database, 24 specimens had been
taken outside park boundaries, and we did
not find the other 29 in the herbarium. The
NMC herbarium housed 16 specimens from
El Morro and 8 specimens from El Malpais.
We found all the expected NMC specimens
during this survey. The SYNM herbarium
housed 101 specimens from Salinas Pueblo
Missions—64% of the expected number

of specimens. We did not find 58 expected
SJNM specimens during this survey. Appen-
dix B lists all expected park specimens that
were either taken outside of park boundaries
or were not found at the UNM and SJNM
herbaria.

El Malpais park collections housed at
UNM received the greatest level of curation
among park collections at the UNM, NMC,
and SJCM herbaria: 50% of the collection
needed nomenclatural updates and 13% of

the collection needed re-identification.

All the other park collections housed at the
UNM, NMC, and SJCM herbaria received
comparable amounts of curation, with
nomenclatural updates ranging from 3 to
20% of the entire collection and annotation
updates ranging from 7 to 18% of the collec-
tion (tables 3-6).

Databasing

We noted the following problems for the

park herbarium ANCS+ databases:

Aztec Ruin National Monument:

+  No ANCS+ database for Aztec Ruins
existed before this project.

El Malpais National Monument:

«  County names needed to be updated in
all records where applicable.



« 18 plant specimens in the ANCS+ data-
base were not found during this her-
barium search

+ 144 animal and fungus (mostly lichen)
specimens were included in the ANCS+
download.

El Morro National Monument:

«  County names needed to be updated in
all records where applicable.

Salinas Pueblo Missions National
Monument:

«  County names were missing from all
records.

We added all specimens from the UNM,
NMC, and SJNM herbaria to ANCS+ as new
records.

Discussion

This project verified the identification of and
databased a total of 1,223 herbarium speci-
mens from four national parks in the South-
ern Colorado Plateau Network.

We found only 57% of the expected speci-
mens during this project, mainly for two
reasons. First, park staff had estimated

that around 600 unprocessed specimens
from Aztec Ruins and El Morro National
Monuments were being stored at Deaver
Herbarium at Northern Arizona Univer-
sity. However, we only found half of the

600 specimens at Deaver Herbarium. We
reviewed these specimens and determined
that they were either unidentifiable or of
minimal value in documenting the floras of
Aztec Ruins and El Morro; therefore we did
not process any of these specimens into the
park herbaria, nor did we add them to the
ANCS+ database. Second, the estimate for
expected herbarium specimens and ANCS+
data downloads prior to the start of this
project included taxa that are not vascular
plants; for example the ANCS+ database for
El Malpais included 144 animal and fun-
gus collections. The expected specimens at
Deaver Herbarium and the overestimate of
vascular plant specimens in ANCS+ account

for approximately 818 specimens or 88%
of expected specimens that were not found
during this project.

At the UNM herbarium there were a total of
53 expected specimens that we did not add
to the ANCS+ database. These specimens
were in the search results for specimens
from the New Mexico Biodiversity Collec-
tion Consortium, but on closer inspection of
the collection information, we determined
that 23 specimens from El Malpais NM and
1 specimen from El Morro NM were from
outside the current park boundaries. We

did not find 29 of the specimens at all. One
of these specimens was from Aztec Ruins,

4 specimens were from El Malpais, and 24
were specimens from El Morro (appendix
B). These specimens may have been misfiled
or had an annotation that was not reflected
in the database; in either case locating the
actual specimen would have been difficult.

At the SJNM herbarium, we did not find

all of 58 expected specimens (appendix

B). Again, these specimens may have been
misfiled or had an annotation that was not
reflected in the herbarium database. It is also
possible that some of these collections were
out on loan.

Because this project verified and/or updated
the taxonomy of the herbarium specimens,
future nomenclature updates should require
less work. The future work would require
running an update query on the data from
the ANCS+ database, annotating herbarium
labels, and re-filing, as appropriate. Because
botanical taxonomy is continually changing
and park herbaria will likely receive future
specimens in accordance with collection
permits, these future specimens will cre-

ate a work need similar to the scope of this
project. We therefore advise that a botanist
be hired to update nomenclature and verify
the identification of new specimens on a
regular basis. This way, the quality of the
park herbaria itself and both the ANCS+ and
NPSpecies database would be maintained.
The quality of the NPSpecies database is
particularly important as it may help increase
the use of the NPS herbarium specimens.

Discussion







Appendix A: Updates and Annotations to Specimens

Appendix A: Updates and Annotations to Specimens

Appendix A contains four 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”. The specimens in these
tables were located at either the University of New Mexico Herbarium (UNM), the NMC Herbarium at New Mexico
State University, the San Juan College Herbarium (SJNM), or one of the park herbariums at El Malpais National
Monument, El Morro National Monument, or Salinas Pueblo Missions National Monument.

Park Table Pages
Aztec Ruins National Monument Al 8
El Malpais National Monument A2 9-13
El Morro National Monument A3 14-25
Salinas Pueblo Missions National Monument Ad 26-29
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Appendix A: Updates and Annotations to Specimens
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Appendix A: Updates and Annotations to Specimens
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Appendix B: Specimens Not Added to the Database

Appendix B: Specimens Not Added to the Database

Appendix B contains four tables that detail all the expected specimens that we did not add to the ANCS+ database
during this review. The specimens in these tables were located at either the University of New Mexico Herbarium
(UNM) or the San Juan College Herbarium (SJNM).

Park Table Pages
Aztec Ruins National Monument B1 32
El Malpais National Monument B2 33
El Morro National Monument B3 34
Salinas Pueblo Missions National Monument B4 35-37
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Herbarium Reviews for Four Parks in the Southern Colorado Plateau Network

9007/8 uu3|D “jury PuUno4 10N €661/91/9 1G9L  IBH M  /S8EE ljjepue> uowaisud4  deadelenydons IANTS
900¢/8 uu3|9 “jury punoj 10N €661/91/9 8LLL  I'BH M /S8EE lljjepue.d uowsisua4  deadelie|nydoids IANTS
9007/8 uu3|D “jury PuUNo4 10N €661/91/9 8LLL  I'SH ™M  [S8EE lljjepues> uowaisudd  deadelenydons IANTS
9007/8 Uu3|D “uy punoj1oN €661/51/9 €659  IBH™M  G99¢¢g uowsjsud4  deadelie|nydoids IANTS
9007/8 uu3D “jury puno4 10N €661/91/9 S§/9L  I'BH ™M  §SG¢C eajn| xijes seddedljes IANTS
9007/8 Uu3|D “uiy punoj1oN €661/91/9 ¥0LL  I'BH M §9GCC ealn| xijes oeddedI|eS IANTS
9007/8 UU3H Muiy puno4 10N £661/51/9 019, ['OH X €S9¥¢S eipueyse| “dss epidnj xijes ‘eipueise xijes oesdedl|es ININIS
9007/8 Uu3|D “uy punoj1oN €661/51/9 ¢?9L  IBHX  Lg€60¢ 1 snds.i> xawiny aeadeuobA|od IANTS
9007/8 UU3|D “jury puUNo4 10N €661/51/9 LS. IBH M €7€6C NN egqje ejebAjod oeadelebAlod  AINIS
9007/8 Uu3|D “uiy punoj1oN €661/91/9 0/9L IBHX  0c¢eey suspliL 9e30e0d INNTS
9007/8 uU3H Muiy puno4 10N £661/91/9 0/9L [l°H M 0¢eey suspuL 9e33e0d IAINTS
9007/8 Uu3|D “uy punoj1oN €661/51/9 879/L  I'8BH M LZ¥9¢S Joa1u *dss sjfeiowu eod :I0La3ul e0d 9ea0e0d IANTS
9007/8 UUSID “uly UEO| UO UBWIDAdS ‘pUNO4 10N €661/91/9 789/  IBH M E¥6L0S  SoplouswAy wniayreuydy :ssaplouswAhy sisdozAio 9e30e0( IANTS
9007/8 uu3|D ury puno4 10N €661/91/9 VLl IBH M 668LlY eljojliadse eibiaqualyniy Sea0e0d IANNTS
9007/8 UUSID “uly UEO| UO UBWIDAdS ‘pUNO4 10N €661/91/9 904L I®BHX  C0S0v siwsul snwoig 9e30e0( INNTS
9007/8 UUID “uly UEO| UO UBWIDAMS ‘PUNO4 JION  €661/91/9 €89L IBHX  L8W0OY snjeuLie snwoig 9e30e0( IANTS
9007/8 UUSID uly UeO| Uo uawiPads ‘pUNO4 ION  €661/51/9 vv9L [I9H [8217401% snjeuiies snwolg 9B90e0d IAINIS
9007/8 UUSID “uly UEO| UO UBWIDAMS ‘PUNO4 10N €661/51/9 L19L  IBH X 9&v0v sifenbae snin>3adojy Sea0e0d IANTS
9007/8 UUI|D "jury Ueo| Uo UaWwidads ‘puno{ 10N  £€661/51/9 [19Z  IBH'Y  9£hOv sijenbae snindadoyy 9e30RO( INNTS
900Z/8 UUIID “Jury URO| UO UsWIDAdS ‘puUNo4 10N  £€661/91/9 189/ IBH M  tZ1¥0S nypws wnifdodsed :nypws uoifdosby 9e30R0( IANTS
9007/8 UU3|D "jury Ueo| Uo Uuawidads ‘puno{ 10N £661/91/9 789/  |BH Y 6£8ZLS suada. snwiAj3 susadas uoifdoiby 9e3DRO( INNTS
9007/8 UU3[D iy punoj1oN  €661/51/9 GE9L  IBH ™M  9v9/T 29U/202 einen seadelbeuQ IAINTS
suadsagnd

9007/8 Uu3|D iy punoji1oN €661/51/9 G6GL  IIPH M GL18TS e suadsaqnd eidlsaio :euedIXoWwoau esalisaiod 9832839|0 IANTS
9007/8 UuU3H Muiy puno4 10N £661/91/9 0¢LL [lBH M  0¢6l¢ e9U/2202 eadjeiseyds 9EIDEABIN IAINIS
9007/8 uu3|D “jury punojioN €661/91/9 899/ I'BH M  0¢6lC e3UI220) eadjeseyds SeIDBARIN IANTS
900¢/8 uu3|D “jury punoj 10N €661/51/9 065/  ['®H "M 008£09 ejiwnd eljazyudpy 9e30ese0’] IANTS
9007/8 uu3|D “jury Puno4 10N €661/51/9 065Z  I'SH M 008€09 ejwnd ejazyuspy ClEniNlop | IANTS
900¢/8 uue|9 “jury punoj 10N €661/91/9 9¢LL  IBHM  6l76C J3|19H (‘wRbu3) wnjnseqnd wnury aeadeul IANTS
9007/8 uu3|D “jury puno4 10N  €661/91/9 €0LL  IBHX  legee ‘wiebu3 wnjejsue wnury seadeun IANTS
9007/8 UUS[D “uly UEO| UO UBWIDAdS ‘pUNo4 10N €661/51/9 €V9L  IBHX  69¢6¢€ shijojisus snaunf aeaxenunf IANTS
91ep  Jaydueas aseqgelep +SONVY 91ep uoll  # uol} 10} NSL WU D1413UDIDS JUDIIND : |eulblO Apwey usw
yoJeas 03 Bbuippe 10u 10} uoseay -)9||0D  -d39]|0D -J9||0D -1>ads jo
uol1ed07]

"aseqelep +SINVY 9yl 0} pappe J0uU JUSWNUOIA [BUOIIEN SUOISSIIAl 0]gaNnd Seuljes woJy suawpads pajradx3 "panuiuod ‘g ajqelr

O
m



Appendix B: Specimens Not Added to the Database
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The Department of the Interior protects and manages the nation’s natural resources and cultural heritage; provides scientific and

other information about those resources; and honors its special responsibilities to American Indians, Alaska Natives, and affiliated
Island Communities.

NPS 960/102041, April 2010
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