
Entomological 
data in Arctos: 
Uses inside and 
out of the 
museum 
 
Derek Sikes & Sarah Meierotto 
University of Alaska Museum 
    Fairbanks, AK 
 
 
 
 
 
 
 
 
 
 
Entomological Collections Network 
Portland, OR 2014-11-15   



Why having a 
mostly 
databased 
collection is 
awesome 
 
Derek Sikes & Sarah Meierotto 
University of Alaska Museum 
    Fairbanks, AK 
 
 
 
 
 
 
 
 
 
 
Entomological Collections Network 
Portland, OR 2014-11-15   



1993 











Map of all records (38,664) in Arctos 2014-11-11 collected by D. Sikes 

= 98,827 specimens 



Map of all UAM Insect Coll. Arthropod records (207,011) in Arctos 2014-08-27  



Outline 
 
1.  Uses inside the museum 

1.  Labels 
2.  Finding specimens not yet ‘installed’ 
3.  DNA barcoding 
4.  Reporting  

2.  Uses outside the museum 
1.  Loans – loanees can get a spreadsheet of all 

the data 
2.  Voucher specimens links to publications 
3.  GBIF downloads 



Numbers... 
 
Administrators really like numbers 
 
Saying “We have a lot specimens” doesn’t 
seem to impress them very much. 
 
Only 8% of the data in GBIF are entomological. 
 
This is sad, it should be more like 92% 
entomological! 
 
We are entering a new era of Big Data 



Mission 
 
To create a resource that makes publicly available as 
much information as possible concerning the non-
marine arthropods of Alaska. 
 
Using specimens + literature + ‘grey’ literature 
 

 Which species occur in Alaska? 
   
 Where do these species occur? 

 
 What do they do? / Are they changing? 



Cumulative AK Species Added to Database 

8288 

3140 

all Alaskan species 

UAM specimen based species 

1073 

DNA barcoded species 



212,082 



UAM records by collection date 

82% of 212,082 records  
collected post 2000  



1.  Field collected samples (eg 30 coll. events) 
2.  Bulk samples entered as 30 records 
3.  Lab techs prepare samples -> eg 2,000 

specimens / vials 
4.  Barcodes are assigned to each 
5.  Database is used to ‘clone records by barcode’ so 

(eg) 2,000 records are made from the original 30, 
all identified as ‘Arthropoda’ 

6.  Specimen/vial labels are prepared from database 
7.  Specimens labeled, sorted to order then 

morphospecies 
8.  Identifications are made & barcodes scanned to 

find records to update their IDs 

Processing Protocol 



What is a record? 
 One species: 
 one record = one specimen (eg beetle on pin) 
 one record = multiple specimens (eg spiders in vial) 

 
 Multiple species: 
 one record = one specimen stored in vial with other 
 specimens of different species (many records, one vial) 
  



What is a record? 
 212,082 specimens -> wrong, 212,082 records 

 
 actually closer to 1.15M specimens 

 
Identified to species = 90,107 records (137,342 specimens) 

  42% of records ID’d, 12% of specimens 
  



“Continuing emphasis on the mere 
computerization of label data from museums 
and herbaria is misguided, when eight out of 
10 records may be mistaken. There is limited 
benefit in rapid electronic access to 
unreliable data.” – Q. Wheeler 

Wheeler, Q. D. 2004. Taxonomic triage and the poverty of phylogeny Phil. Trans. 
R. Soc. Lond. B (2004) 359, 571–583 DOI 10.1098/rstb.2003.1452 

Caveat emptor 



- If you were about to revise a taxon would 
you prefer to borrow undatabased specimens 
or databased specimens? 

- 10,000+ specimens undatabased, MS 
student cannot database them all 

= ~ $30,000 for grad student, 8 months of 
databasing 8h/d for 5d/wk. 

Caveat emptor 



-  IDs may be incomplete or wrong prior to 
revision but georeferencing should be 
highest quality 

-  ALL specimens should be databased by 
their home institutions 

- Too many revisions database specimens but 
the data are not available 

Caveat emptor 



Identification comparison (Mar – Nov 2014) 
 
 $39,000 from AK Dept Fish & Game 

 $19,972 – traditional IDs  
 $10,713 – DNA barcoding 
  

1.  Aleocharinae by Jan Klimaszewski 

2.  Araneae by Jozef Slowik 

3.  Staphylinidae by Thayer & Newton 

4.  DNA barcoding 



Identification comparison 
 
1.  Aleocharinae by Jan Klimaszewski 

 1,872 specimens 
 1,738 to species 

2. Araneae by Jozef Slowik 
 6,829 records (21,994 specimens) 
 4,651 records (16,649 specimens) to species 

3. Staphylinidae etc. by Newton & Thayer 
 3,830 specimens 
 1,157 to species 

 
TOTAL: 27,696 specimens identified, 19,544 to species 



DNA Barcoding 
 
10 plates of legs sent of unidentified specimens  

 Coleoptera, Hymenoptera, Diptera 
 
specimens sent   950 
Barcodes    601 
ID improvement   562 
Confident species IDs  161  (27% of 601) 

  number of confident spp IDs / No. succ barcoded 
  Coleoptera    13 / 82  15% 
  Hymenoptera   85 / 338  25% 
  Diptera    62 / 181  34%   



Cost Comparison 
 
Traditional identifcations   $19,972 
 
27,696 specimens identified, 19,544 to species 
 

 = $1 per specimen 
 
DNA barcoding IDs    $10,713 
 
562 specimens identified, 161 to species 
 

 = $71 per specimen (if all 950 had worked would have been $11 each) 



26 

LEVEL 1: materials conservation 
LEVEL 2-4: specimen accessibility 
LEVEL 5-6: physical organization 
LEVEL 7-9: data capture 
LEVEL 10: scientific voucher material 
 
-  DNA barcoded specimens, imaged  
-  GenBank vouchers 
-  Vouchers for publications 

= LEVEL 10 

Smithsonian Curation Standards  
and Profiling System 
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29,241 of these 
specimen 
records have 
been cited or 
otherwise used 
in 23 peer-
reviewed 
publications. 
 
3,237 have 
BOLD or 
GenBank #s 

Voucher  
Material 
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Type specimens -> 

Voucher  
Material 







Winker & Withrow 2013 
Small collections make 
A big impact. Nature 493: 
480 
 
 
h-index of 42 
 
Equivalent to a Nobel 
laureate in Physics 





GBIF downloads UAM 30 Jun 2013 – 1 Jul 2014 

 
UAM Fish Collection         1,481,242 
UAM Mammal Collection    37,927,492 
UAM Herbarium     62,794,720 
UAM Earth Sciences Collection    9,837,359 
UAM Bird Collection      4,523,218 
 
UAM Entomology Observations    8,407,893 
UAM Entomology Collection   46,078,027 
 
Total for UAM           171,049,951 



iDigBio  usage  (~ 3 months prior to 3 Oct 2014) 
 
Top 10 Entomological datasets 

Name       searched          downloaded 
Snow Entomological Museum Collection   334,176,628  5,602,928 
Illinois Natural History Survey    210,111,982  3,599,583 
AntWeb       148,328,835  2,835,370 
Tri-Trophic Interactions Dataset    121,938,641  2,130,753 
C.A. Triplehorn Insect Collection (OSUC)   98,420,400  1,507,217 
CAS Entomology (ENT)     57,483,931  1,241,563 
UAM Entomology Collection (Arctos)   53,897,870  1,013,294 
Texas A&M University Insect Collection   49,864,841     890,136 
Tri-Trophic Interactions – Texas A&M   34,984,959     674,322 
Michigan State University ?    32,882,294     509,854 



Example of research results 





Toolik Lake, Arctic Alaska, 2008 



Wyant et al. 2006 – 
3 years of pitfall 
trapping of spiders 
3642 trap days 
6,981 spiders of 51 
species 
 
2 sites ~2km apart 
 
Thorough 
Sampling? 
Arctic = species 
poor? 



1 year, pitfall, net, 
hand, Berlese 
174 trap days 
165 spiders of 39 
species 
 
24 were not in 
Wyant et al. list 
(64% new) 
 
new total for site = 
75 species 
 
Sikes, D. S., Draney, M. L. and 
Fleshman*, B. 2013. Unexpectedly high 
among–habitat spider faunal diversity 
(Araneae) from the Arctic Long Term 
Experimental Research (LTER) field 
station at Toolik Lake, Alaska, United 
States of America. Canadian 
Entomologist 145: 219-226. DOI: http://
dx.doi.org/10.4039/tce.2013.5 



USDA Agricultural Research Service 
Bombus study 2009-2010 
 
8,482 specimens + others in 
UAM = 22,956 specimens 



St. Matthew Island 



2,694 records 
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Questions? 


