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Background and Scope of Work

Over the years, the entomology collection at ZION had been identified to various taxonomic levels by anonymous identifiers and stored, however; the collection was disorganized and not properly cataloged. Due to this disorganization, the collection lacked adequate accountability and it was unusable to researchers and park staff. With no subject matter expert, the park was unable to verify species identification and update nomenclature. The Colorado Plateau Museum of Arthropod Biodiversity was tasked to properly curate and provide complete ordinal identification of the collection; thus providing improved accountability and accessibility.  Of the specimens provided to NAU, 1,198 (nonconsecutive catalog numbers ZION 872 through ZION 6974) were cataloged in the National Park Service (NPS) museum database, ANCS+ (Automated National Cataloging System Plus).  These records were provided by the ZION curator, in a Microsoft Excel spreadsheet. 

Project Goals:  The NAU project completed five goals; they are listed below in the order that they were completed.
1. Organized and curated collection in phylogenetic order.  
2. Entered all catalog data into a MS Excel format that was compatible with ANCS+.

3. Labeled specimens consistent with catalog and accession records.
4. Verified or identified specimens to sub-order, family, or genius, and updated nomenclature in accord with Nomina Nearctica http://www.nearctica.com/nomina/nomina.htm . 

5. Reviewed and verified all catalog data and update each record as necessary. 

A subset of the collection (n=2,862 lots. Lots may be a single pinned specimen or a vial containing several) delivered to NAU had assigned catalog and accession numbers listed in the NPS database (n=1,198 catalog entries), although we only found one specimen that had an original physical catalog/accession label.  We therefore proceeded through the goals listed above, hoping to match as many specimens as possible with their assigned catalog numbers.  The only possible occurrence of mismatch may have occurred if the same taxa had more than one specimen with the same collection data.  This would not have any affect on the quality of the data.  
We reviewed and verified catalog data for accuracy, and updated each record.  We found a total of 3,332 individual arthropods; all pinned specimens were given a unique catalog number.  There were 57 catalog entries that had multiple specimens, thus 469 specimens were represented by 57 catalog numbers.  We adopted a conservative policy regarding assignment of catalog numbers.  The rationale for this was two-fold, first, cryptic species are always being discovered and individuals that look identical may be different species; and second, even if we provide a lot of specimens with unique catalog numbers, doing so will make it easier to track specimens.  Tracking arthropod specimens is important because the vast majority must be sent to specialists for identification.  Providing a single catalog number to multiple specimens in a single vial is typically less of a problem.  Arthropods placed in alcohol typically fall into one of three categories, 1) Adult aquatic insects, which are more easily identified to species, 2) Immatures that are not able to be identified to species, 3) A collection of the same taxa with scores to 1,000’s of specimens, making it logistically infeasible to assign unique catalog numbers without providing a single vial for each specimen.  
There was a discrepancy with some of the species; specifically some had missing or incorrect condition information. The conditions have been verified visually and corrected in the spreadsheet. There were also three specimens reported missing. Two of these specimens have been located and entered into the spreadsheet. One specimen was visually confirmed missing.  One additional specimen was also found to be missing when a visual survey was conducted for its scientific name. This specimen is ZION18209.

We only applied initial catalog numbers designated by NPS to specimens where the specimen data matched the data in the NPS database.  We were able to match 738 specimens (62%) to their original catalog numbers designated in the NPS database.  We provided new catalog numbers for the remaining specimens we processed that did not have assigned catalog numbers.  This included the 1665 specimens that were never cataloged and 460 specimens that could be matched with the original NPS database.  A template was provided to NAU.  In the final step we attempted to match the 2862 specimen lots we had assigned catalog numbers for with the specimens recorded in the Excel spreadsheet provided by Zion National Park.  Approximately 70 catalog numbers represent more than one specimen.  In all cases these are specimens in alcohol vials.  
We provided additional identifications for the collection.  Only one specimen could not be identified to Class, 276 identified to a sub-order designation (10%), and 2468 (87%) were identified to family.  Below the family level 971 (34%) were identified to the genus and 459 (16%) were identified to species.  Most of the species designations were provided by anonymous identifiers while the collection was housed at Zion.  It would be extremely useful to identify the entomologists that provided taxonomic identifications in order to ascribe the degree of confidence in the identifications.
