Importance of Life Stage Capture in
Dragonfly Specimen Digitization
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Clubtail Dragonflies (Odonata: Gomphidae)

Photo by Vicki DelLoach (CC BY-NC-ND 2.0).
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Collecting & Rearing

53 Mexican \:_xi:e.c]d:mr\l 1963 ¥z

1718 Janvary - 13 March
Summary of Species Reared

53 Mexican Eth:iH:mn.I =1-%-
| January - 13 Mareh

Aeshna [Fa\lual o 451 (819) (1 partly o)
Anax , n.sp.. 506 (2 (9)

Archaeoqomphus sp.: 470(0); 488 ()

af 51-.”.::..1:1 I‘]-.-tnl-rt--ﬂi'

Orthemis ferruginea; s00 (a) EIJF"'Irl'IdI'
Perithemis (moomal; 49¢ (19) ‘1
Micrathyria aequa‘is 444 ()

M. hageni: 560 (a6) ; s0% (1)

M. ocellata 4440

Eyﬂ1+hroélplux tervida 4440)

Dythemis sterilis; 473(3),

Brec%mm[’uoqa. 43169); 470(1) ; ARE () 06 (433 called "rapax crocesems”
Macrothemis hemichlora: 476 (1| 406 (1) 499 (1); 500 (1)
M. pseodimitens: 4v3 (0

Paltothemis lineatipes: 4610)

Peshna [pailus] die 431 () 61 partly s
Anax  n.ap../ 560 (& 1p)

1
'qr{]"la L’ > . =70 L0 BT [
e-ﬂl:l:ﬂl Fh'ﬁ' -] e J L0y ] L]
Pantala flsvescens: 4vg (1) i .
Tramea abdominalis: 4500}
T, onvstai 45108) ; so0ll 1 pertlyem)

lsincumtmarlcante sl
Archilestes granjis' 4510) ; s0c [ 1)
dalgo ¢
L
Heteragrion alienumr4si01)
Argia [{mmum:]a Ti4460)
A. [pollad: 44€ (Cpartly om)
A. (fissal; 467 @)
A. chelats : 506 (6)
R. sp. 4460); s04(D); sox ()
A Acsnthagrion gracile Lvidval: 496 (=
Enaliagma’ Cpraevaromd 44Q Q)
E,sp: SO0 (4)
fTelebosis]: o060 (1) spman.




Species Distribution/Niche Modeling




Odonate Life Stages

Photo by Judy Gallagher (CC BY 2.0). Photo by Vicki DelLoach (CC BY-NC-ND 2.0).

Photo by Bob Hendricks (CC BY-NC 2.0).
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Original Hypotheses

|.  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

Odonatelogiva 2i(1): 1-24 March 1, 199

STUDIES ON ULTIMATE INSTAR LARVAE OF
NEOTROPICAL GOMPHIDAE, WITH THE DESCRIPTION OF
TIBIAGOMPHUS GEN. NOYV. (ANISOPTERA)

1. BELLE
Onder de Beunkes 35, NL-6383 HC Velp, The Netherlands

Received Seprember 13, 1991 | Revised and Accepred Ociober 22, 1991

Exuviae of 11 spp.. referable to 10 genera, are described and illustrated. The larval
type of Gomphoides Sel. and Peruvi hus Klots is d d by reared indivi-
duals. The species identification of most of the exuviae is based on reared larvas. A
key to the ultimate larval instars of the neotropical gomphid genera is constructed,
Tibiagomphus gen.n. i3 erected for Cyvanogomphius uncatus Fraser (type-species) and
C. roval Rodrigues.

INTRODUCTION AND ACKNOWLEDGEMENTS

‘The supply of larval material of the neotropical Gomphidae during the pa
decennia has prompted me to add some new and interesting data. A full accou
on the larvae of the Central-American species of Progomphus Selys was alread
published by me (1991). The present paper may be considered a continuation (
my studies on the ultimate instar larvae or exuviae of this family. Particuli
attention is paid again to reared individuals. Tibiagomphus gen. n. is erected fi
the two closely related species Cyanogomphus wncatus Fraser and C. now
Rodrigues since the similar body structures of the adults and the exception
form of the larva furnish adequate grounds for generic separation.

The larval material studied is listed below together with the names of tho
to whose kindness | owe the privilege of examining it. The numbers associate

Belle 1992
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Current Gomphidae Life Stage Capture Levels
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Records of Larval Life Stage

GBIF: 99.1 % of records with life stage are adults; .9% of records larvae
e Terms:juvenile, larva, nymph, immature

iDigBio: 86.2 % of records with life stage are adults; 2.32 % of records are larvae
e Terms:larva, juvenile, nymph, immature

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

e Term:immature



Records of Exuviae

GBIF: O specimens labeled as exuviae

iDigBio: 2.45% of specimens with life stage
Terms: exuviae, exuvium, exoskeleton

lllinois 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)
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Top Ten ‘LifeStage’ Terms from GBIF

Quite rotten

Very little

Broken

A blob of red

All perfectly fresh

Smaller cuckoo red thread, Rest
Dull black plumage

>90% pneumatized

Some days

Quite bloody
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Possible Causes for Low Levels of Life Stage Records

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

o Convenience?

0 Less knowledge of their natural history?

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

O  Messy storage!
o Lower priority?



Preservation & Digitization
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Possible Effects of Low Levels of Life Stage Records

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

o0 Adults can be harder to collect
o  Can collect multiple larvae per pass
e Misleading occurrence recorded

o  Larvae reliably recorded from site of collection
©  Adults patrol, but may have come from elsewhere

o  Exuviae indicative of successful occurrence/emergence

® Less emphasis on larvae, exuviae diagnostics, digitization



Into the Field Notes

54

» Mosk vewnckable M‘ﬁ about Huete Lecistodasters axe :
I elbvd.eakiaﬂ g gcrm w colovskion 4+ tombusing l“td i o
2. thaice such. swikeble rbaﬁﬁ'mé scheg . f"'"""ilfg‘li?"‘ A
3. keormse h dc.-«gor l"‘i a.‘u.._s&mg oriedakitn, tovsidera e i

shimalabiea beind f necesgany b induce {u.;{cf-

Pnﬂum rq.c}rtm b LJ?HAN‘_ g"”‘* yeost |

6“.{!.— oud Frosking.

Yar by «f} LfvﬂH’if'l eccauutbers u.:& wad Individuale .

Shsace ﬂf bromeliad lavval Sifes [M}J""““]

loose associakidnm wilk Aonikua, hastes, Lephbatic, 2t ot wiliil,

';’J."“’“-“.“"ﬁ‘

ARGIA |L~ oc.uL.r\'rAl vind
t |A.oenea : 13

o Tmu Jl > $pe

99

Loc.¥p8
1900" [642] 63505{"Mowm”m defa Chinantla, StaTion*(0
5.9 wi.S. of Valle Nacional, Dax. [K. 7¢.28]
> sl wakerdall shresd” -@(owm\ DBUAR aliok vaok Pacas iheline)

e ook TO® to i ok
o ebs” i g v 105 Kilen Aa *“m/t:?r e
o sehva ok Hit 2 \1\ %o)\\ua al{ K.a E sVJe Y‘we @ewx{’
Lot u—vd, arolds
\zw e eap) on W
¥ i\-‘«e L N w, S\l{\mlh’\" valyoub 3*:_)9»,
(f,\:i—u? ak\niu:g ieit’“im ' u— :\-ntw R
on s ocafion -
) Mnc&«'«% Wbk 5.00 Qu,"lw-cL?ﬁ‘E 3 Sy, bat Ma—vw
west of shrean eV nedrlay; Cohwa .
P No amages SEEN.
LARVAE

Argia Cchslatal P et

X_Hd—evaqwcn] - 5 pres.

Libellolids -4 diff. Lom Hhoneat soc - pres. o)

Archileatea — &8 _ pres.
" hidsl a‘o LIRS

el em. qmc  pres

i
(5ew. sigmn)

ParHﬂ em. SIC pres
w i o sharked e, Il mz pres
Gomphoides - 3

Arqia (3 stripus o 7UJ hoadlzy

4 & s
LEpicinmphus] &3

5.IC.63, \



What Can We Gain From Recording Life Stages?

e Successful emergence (Lubertazzi & Ginsberg 2009)
O  What triggers this emergence!
o  Start of reproductive period

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

o  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 (Dolny et al 201 1)

More immature stages to analyze

o  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

W -

Record life stage when digitizing records

Establish a controlled vocabulary for digitization projects
Ensure that that appropriate field is being used

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/1]i5SoHAJ2KvgDsFkHORsSINDOMLIIj60AfsZT089gYnDk/
edit.

Thank you!
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