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Clubtail Dragonflies (Odonata: Gomphidae)
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https://www.flickr.com/photos/vickisnature/9033414832/in/photolist-eLfBvA-6DpacB-eRm4UV-ae4hhQ-mHS91h-qnEpCM-acDBec-cxeWF3-nryS1K-TT7zSV-8yMMQd-fMh3y8-HUwABZ-HUwCuB-JkPhgp-oyTNts-acGD5N-a2pSgR-HUxeXG-HKSqcg-a2pT3Z-e6hXvm-nPKodf-Hws7HJ-nL3p11-JFNsgY-6Y5Ydz-cnw6wo-TZgY1R-bKxtaX-fAWf5R-7Epqke-7EppZR-JbkPV6-7jjXaJ-UNPKLY-fq54Sc-pPJ3mN-fkftjU-J9FxcU-Jq6wjY-88p67p-acDBTa-ovhiv9-FNthKs-nEpVMq-JYqTc4-o9MALp-8hfeen-FsEq7U
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The Beatty Collection



Collecting & Rearing 



Species Distribution/Niche Modeling



Photo by Vicki DeLoach (CC BY-NC-ND 2.0).
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Odonate Life Stages

https://www.flickr.com/photos/vickisnature/27315367442/in/photolist-HBLp65-JXLYRd-cdndpU-JdjfS6-bVZTtn-azzLGK-a6d2qe-cdnd8f-o5AhB2-cdncXy-fv7wXu-J2zVGc-bVZU72-cdncP3-oNGZFe-2tKPtk-bVtRpX-2tQhg3-atL8wo-JeUJg1-dimVeS-bVZTQp-fAie6c-fMfvFJ-fAkEDv-5am96z-dimXie-jFHwF-dimVfS-N58RY-2LRfw-dimVgW-dimXcH-wFS2yn-uDEE1y-u1HBSz-u1XnnG-J35eXi-KzSoPF-xPfUoP-xcAcJQ-y4rPCN-xxwtiK-xw7dr5-wzUN3J-ufnGQ1-upx7tX-tK9eZM-u1zaFG-uiayuR
https://www.flickr.com/photos/vickisnature/27315367442/in/photolist-HBLp65-JXLYRd-cdndpU-JdjfS6-bVZTtn-azzLGK-a6d2qe-cdnd8f-o5AhB2-cdncXy-fv7wXu-J2zVGc-bVZU72-cdncP3-oNGZFe-2tKPtk-bVtRpX-2tQhg3-atL8wo-JeUJg1-dimVeS-bVZTQp-fAie6c-fMfvFJ-fAkEDv-5am96z-dimXie-jFHwF-dimVfS-N58RY-2LRfw-dimVgW-dimXcH-wFS2yn-uDEE1y-u1HBSz-u1XnnG-J35eXi-KzSoPF-xPfUoP-xcAcJQ-y4rPCN-xxwtiK-xw7dr5-wzUN3J-ufnGQ1-upx7tX-tK9eZM-u1zaFG-uiayuR
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Original Hypotheses
1. Burrowing behavior of larvae present throughout Gomphidae phylogeny, but 

substrate increasing in size/complexity in younger taxa

2. Divergence of Libellulidae and Gomphidae proposed from larvae both being 
burrowers/sprawlers and occupying different niches

a. What are the niches that Gomphidae larvae are filling? 
b. Are collected specimens reflecting these different habitats?



Capturing New Data



Finding Life Stage Records

Belle 1992
iDigBio 2017

http://natuurtijdschriften.nl/download?type=document;docid=591970
http://natuurtijdschriften.nl/download?type=document;docid=591970


Current Gomphidae Life Stage Capture Levels



Records of Larval Life Stage 
GBIF: 99.1 % of records with life stage are adults; .9% of records larvae

● Terms: juvenile, larva, nymph, immature

iDigBio: 86.2 % of records with life stage are adults; 2.32 % of records are larvae

● Terms: larva, juvenile, nymph, immature

Illinois Natural History Survey: 64.0% of specimens with life stage are larvae

● Term: immature



Records of Exuviae 
GBIF: 0 specimens labeled as exuviae

iDigBio: 2.45% of specimens with life stage

Terms: exuviae, exuvium, exoskeleton 

Illinois Natural History Survey: 7.87% of specimens with life stage

Term: exuvia

Average Rate of Capture: 2.68% of records with life stage are exuviae



dwc:lifeStage
Life Stage: The age class or life stage of the biological individual(s) at the time the Occurrence was recorded. Recommended best 
practice is to use a controlled vocabulary.

Notes: The recommended controlled vocabulary includes:

zygote

embryo

larva

juvenile

adult

sporophyte

spore

gametophyte

gamete

pupa



Life Stage Vocabulary (or Lack Thereof)



Top Ten ‘LifeStage’ Terms from GBIF
1. Quite rotten
2. Very little
3. Broken
4. A blob of red
5. All perfectly fresh
6. Smaller cuckoo red thread, Rest
7. Dull black plumage
8. >90% pneumatized
9. Some days

10. Quite bloody



Possible Causes for Low Levels of Life Stage Records

● Lack of use of Darwin Core term ‘lifeStage’
● Mismatch of term and data
● Lack of collection of juvenile life forms

○ Convenience? 
○ Less knowledge of their natural history?

● Lack of identification of juvenile life forms
● Lack of digitization of juvenile life form-all assumed to be adults

○ Messy storage?
○ Lower priority?



Preservation & Digitization



Possible Effects of Low Levels of Life Stage Records

● Natural history of larvae and exuviae at times poorly understood
● Collecting efforts not maximized

○ Adults can be harder to collect 
○ Can collect multiple larvae per pass

● Misleading occurrence recorded
○ Larvae reliably recorded from site of collection
○ Adults patrol, but may have come from elsewhere
○ Exuviae indicative of successful occurrence/emergence

● Less emphasis on larvae, exuviae diagnostics, digitization



Into the Field Notes



What Can We Gain From Recording Life Stages?
● Successful emergence (Lubertazzi & Ginsberg 2009)

○ What triggers this emergence?
○ Start of reproductive period

● Accurate occurrence records (Raebel et al 2010)
● Designated types (Gloyd 1936)

○ Original description often for adult stage, but sometimes larval stage is included-important to have a 
type of each stage described

● Rearing information/possibility  (Rice 2008)
● Water body information (Samways & Steytler 1996)
● Changes in populations in an area following disturbance (Dolný et al 2011)
● More immature stages to analyze

○ Useful for separating species in some genera (ie Gomphus)

http://www.bioone.org/doi/abs/10.1656/045.016.0112
https://www.researchgate.net/publication/225401284_The_dragonfly_delusion_Why_it_is_essential_to_sample_exuviae_to_avoid_biased_surveys
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/56765/OP326.pdf?sequence=1&isAllowed=y
https://www.researchgate.net/publication/279555584_A_review_of_methods_for_maintaining_odonate_larvae_in_the_laboratory_with_a_description_of_a_new_technique
https://www.researchgate.net/publication/222968409_Dragonfly_Odonata_distribution_patterns_in_urban_and_forest_landscapes_and_recommendations_for_riparian_management
http://www.academia.edu/3637217/Dragonflies_Odonata_in_the_Bornean_rain_forest_as_indicators_of_changes_in_biodiversity_resulting_from_forest_modification_and_destruction


Suggestions Moving Forward
1. Record life stage when digitizing records
2. Establish a controlled vocabulary for digitization projects
3. Ensure that that appropriate field is being used 
4. Link field note data to specimen data
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Survey on the Conference Wiki
Please take the survey about biodiversity data in publications on the conference wiki 
page! You can find it here at 
https://docs.google.com/forms/d/1Ji5oHAJ2KvqDsFkH0RslNDOMLIIj6oAfsZT089gYnDk/
edit. 

Thank you!

https://docs.google.com/forms/d/1Ji5oHAJ2KvqDsFkH0RslNDOMLIIj6oAfsZT089gYnDk/edit
https://docs.google.com/forms/d/1Ji5oHAJ2KvqDsFkH0RslNDOMLIIj6oAfsZT089gYnDk/edit
https://docs.google.com/forms/d/1Ji5oHAJ2KvqDsFkH0RslNDOMLIIj6oAfsZT089gYnDk/edit

