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Who…?	
  Why…?	
  

Museum	
  &	
  Field	
  Studies	
  
Graduate	
  Program:	
  
	
  

•  Collec(ons	
  assistantships	
  
•  Collec(ons-­‐based	
  research	
  
	
  

	
  

M&FS	
  Paleo/CollecFons	
  SecFon	
  



Imaging	
  at	
  UCM	
  

UCM	
  Fossil	
  Insects	
  
•  Compression	
  
•  Amber	
  

	
  
Themed	
  CollecFons	
  
Network	
  (TCN):	
  	
  
•  Fossil	
  Insect	
  

Collabora(ve	
  



Middle	
  Eocene	
  
(~	
  49-­‐47	
  Ma)	
  

	
  

Western	
  Interior	
  
	
  

All	
  major	
  insect	
  
orders	
  
•  Diptera	
  
•  Coleoptera	
  
•  Hymenoptera	
  

Ron	
  Blakey,	
  Colorado	
  Plateau	
  Geosystems,	
  Arizona,	
  USA	
  

Pacific	
  	
  
Ocean	
  

Locality	
  



Zachos	
  et	
  al.	
  (2001)	
  Science,	
  292	
  	
  

Green	
  
River	
  
Beetles	
  
	
  

Paleoclimate	
  

Cenozoic	
  Marine	
  Isotope	
  Record	
  

EECO	
  
(warmest)	
  



StraFgraphy	
  
•  Onset	
  of	
  global	
  cooling	
  
•  One	
  insect	
  community	
  

•  SequenFal	
  deposiFon	
  



Research	
  QuesFon	
  

Green	
  River	
  FormaFon,	
  Colorado	
  
LW	
  

Did	
  global	
  cooling	
  alter	
  

the	
  diversity	
  of	
  Coleoptera	
  (beetles)	
  

in	
  Colorado	
  during	
  the	
  middle	
  Eocene?	
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StarFng	
  Point	
  

2006-­‐2010	
  CollecFng	
  
=	
  2	
  collec(ons	
  =	
  90	
  field	
  days	
  
	
  
RaFonale	
  

•  Paleoclimate	
  (e-­‐in	
  
•  High-­‐quality/unbiased	
  
•  Imaging	
  priority	
  

David	
  Kohls	
  



CuraFon	
  Needs	
  
1st	
  Locality	
  
•  Curated	
  
•  Par(ally	
  imaged	
  

2nd	
  Locality	
  
•  Some	
  cura(on	
  
•  No	
  images	
  

	
  

Teamwork!	
  
LW,	
  Talia,	
  1	
  volunteer,	
  
~2	
  students	
  

2nd	
  Locality	
  CuraFon	
  Queue	
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The	
  Digital	
  
Approach:	
  

Advantages?	
  



Pros	
  

High	
  quality	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
digital	
  vouchers	
  

	
  
Facilitates	
  comparisons	
  



Pros	
  

Ease	
  of	
  access/recall	
  
	
  
“Mobile”	
  collecFon	
  
	
  
Unrestricted	
  by	
  	
  

	
  lab	
  space	
  
	
  
	
  

x10	
  drawers	
  

1	
  TB	
  5	
  TB	
  



Pros	
  
Virtual	
  collaboraFon	
  	
  

	
  &	
  specimen	
  access	
  
	
  
	
  
	
  



Impetus	
  for	
  QC,	
  	
  
	
  improvements,	
  
	
  &	
  updates	
  

	
  
	
  
	
  

Pros	
  

38716	
  57712	
  76958	
   78183	
  



Pros	
  
Valuable	
  training	
  
•  Graduate	
  
•  Undergraduate	
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The	
  Digital	
  
Approach:	
  

Challenges?	
  



Timeline	
  
Ideal	
  ≠	
  Reality	
  
•  Learning	
  curves	
   UT-­‐AusFn	
  April	
  2014	
  

Paleo	
  Imaging	
  Workshop	
  



Timeline	
  
Ideal	
  ≠	
  Reality	
  
•  Down(me	
  

	
  

Repairs	
  

Repairs	
  

ß	
  major	
  learning	
  curves	
  à	
  

2015:	
  

2014:	
  
Imaging	
  Timeline	
  

iDigBio	
  
Workshop	
  

SPNHC	
  

Full-­‐Fme	
  
Imagingà	
  

ß	
  	
  	
  	
  wriFng	
  &	
  wrap-­‐up	
  	
  	
  	
  à	
  









Individual	
  

Habitus	
  



Protocols	
  
Standardizing	
  	
  
•  Magnifica(ons	
  
•  Orienta(ons	
  

Fossil&Insect&Digitization&
University&of&Colorado&Museum&of&Natural&History&

Invertebrate&Paleontology&&
http://fossilinsects.colorado.edu&

Last%updated:%May%11,%2015%
%

%

Table&of&Contents&
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Quality	
  Control	
  

Protocols	
  

out	
  of	
  
focus	
  

cropping?!	
  



Protocols	
  
Standardizing	
  	
  
•  file	
  names	
  

	
  
QC/Typos	
  
•  	
   image	
  =	
  voucher	
  

Format:	
  
cat#_UCM	
  1-­‐4xtele	
  65mm	
  3-­‐5x	
  
	
  
	
  
	
  
	
  

UCM$Invertebrate$Paleontology$$$$$$$$$$1$$$$$$$$$$fossilinsects.colorado.edu!

!
Fossil!Insect!Digitization:$File$Naming$101$

$
$

Naming$images:$
!

catalognumbera/b_UCM_habitus[space]1E4xtele[space]lens[space]magnification[space]suffix(es)!
!

• Bold!fields$indicate$required$information.$
• Colored$fields$should$be$added$only$when$applicable.$
• Grey$text$indicates$a$space$(never$a$period,$which$may$be$confused$for$a$file$extension$and$cause$errors).$
• The$tables$in$the$following$pages$indicate$the$preferred$formatting$for$different$magnifications$in$file$and$

folder$names.$These$pages$are$included$as$pictorial$guide$to$each$lens$and$its$magnification$options.$
• The$lowest$catalog$number$associated$with$a$given$habitus$shot$will$be$the$UCM$#$used$in$the$file$name.$
• Suffixes$can$be$appended$to$file$names$if$multiple$images$of$a$specimen$(or$habitus$versions)$are$saved.$

Examples:$
E$“reverse”$=$specimens$on$both$sides$of$one$piece$of$shale!!
;$“alt”$=$alternative$view!
;$“diffuser”$=$diffuser$applied$
!

Example:$65$mm$lens$with$1x$magnification!
● Basic$format:$12345_UCM$65mm$1x$
● Part/Counterpart:$12345a_UCM$65mm$1x$
● Habitus:$12345a_UCM_habitus$65$mm$1x$
● Teleconverter$in$use:$12345a_UCM_habitus$1E4xtele$65mm$1x$
● Multiple$orientations$or$lighting$options:$12345a_UCM_habitus$1E4xtele$65mm$1x$alt$
● Reverse$sides$(e.g.$shale$has$specimens$on$both$sides):$12345a_UCM_habitus$1E4xtele$65mm$1x$alt$reverse$

$
!

$
Naming$folders:$

!
yearmonthday[space]1E4xtele[space]lens[space]magnification[space]photographer’s!initials!

!
Example:$All$images$taken$on$June$9,$2014$with$teleconverter$and$65$mm$lens$at$1x$magnification$by$Lindsay$

● 20140609$1E4xtele$65mm$1E1x$LJW$
$

!
!
!

Tips!!
● Sort$images$by$date$to$avoid$typos$and$formatting$errors$when$naming$files.$(When$exporting$a$new$image,$

you$can$then$select$the$most$recently$saved$image$and$autofill$many$of$the$fields$in$the$file$name.)$
$
$
$
!

File	
  Naming	
  101	
  
“Cheat	
  Sheet”	
  



File	
  Management	
  
•  Organiza(on	
  

	
  

OrganizaFon	
  
Catalog	
  #	
  
=	
  file	
  name	
  

Field	
  #	
  
=	
  tag	
  



File	
  Management	
  
•  Organiza(on	
  
•  Batch	
  retrieval	
  

	
  

OrganizaFon	
   x10s	
  of	
  drawers…	
  

5	
  TB	
  

Log	
  Book:	
  
Date	
  -­‐	
  IniFals	
  -­‐	
  Locality	
  -­‐	
  Taxon	
  



File	
  Management	
  
•  Batch	
  retrieval	
  
•  Organiza(on	
  
•  	
  Sharing	
  

	
  

CollaboraFon	
  



iDigPaleo:	
  Coming	
  soon!	
  



Imaging	
  Wrap-­‐Up	
  
RemediaFon	
  	
  
&	
  Post-­‐imaging	
  curaFon	
  
	
  

Taxon	
  
	
  	
  Field	
  #	
  



Locality	
   CollecFng	
  
Days	
  	
  

Imaged	
  
Coleoptera	
  

Upper	
   51	
   737	
  
Lower	
   39	
   1356	
  
Total	
   90	
   2093	
  

Total	
  Images	
  



EsFmated	
  
Diversity	
  

Comparisons	
  
•  Sampling	
  effort	
  
•  Es(mated	
  richness	
  
•  Abundances	
  
	
  
Improved	
  IDs	
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EsFmated	
  
Diversity	
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Comparisons	
  
•  Sampling	
  effort	
  
•  Es(mated	
  richness	
  
•  Abundances	
  
	
  
Improved	
  IDs	
  



Inputs	
  
•  90	
  field	
  days	
  
•  2	
  collec(ons	
  
•  1.25	
  years	
  
•  LJW	
  et	
  al.	
  

Conclusions	
  

Outputs	
  
•  2100	
  beetle	
  images	
  
•  ~4	
  students	
  trained	
  
•  Protocols	
  +	
  workflow	
  
•  Collec(ons	
  improved	
  
•  1	
  MS	
  thesis	
  



Acknowledgements	
  

Funding:	
  Fitzgerald	
  Travel	
  Grant;	
  UCM	
  Student	
  Research	
  Award;	
  
Na(onal	
  Science	
  Founda(on	
  

Field	
  collecFon:	
  David	
  Kohls	
  

LW’s	
  Thesis	
  Commilee:	
  Dena	
  Smith,	
  César	
  Nufio,	
  Herb	
  Meyer	
  
CuraFon	
  logisFcs:	
  UCM	
  invert	
  paleo	
  staff,	
  students,	
  volunteers	
  

Coleopterists:	
  
Steve	
  Davis	
  (AMNH),	
  Vladimir	
  Gusarov	
  (U.	
  Oslo),	
  	
  

Terry	
  Erwin	
  (NHMU),	
  Michael	
  Ivie	
  (Montana	
  State)	
  
Land	
  access:	
  Encana	
  Corpora(on	
  

35	
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LW	
  


