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Table	  2.	  Collec,ons	  of	  the	  Wisconsin	  State	  Herbarium	  (WIS).	  Numbers	  of	  specimens	  for	  each	  collec,on,	  
par,,oned	  by	  geography,	  are	  es,mates	  except	  for	  Wisconsin	  vascular	  plants.	  That	  exact	  number	  is	  known	  
because	  all	  specimens	  have	  been	  databased.	  In	  par,cular,	  no,ce	  WIS’	  outstanding	  collec,ons	  of	  North	  
American	  lichens	  and	  angiosperms,	  parasi,c	  fungi,	  and	  La,n	  American	  angiosperms	  

 Wisconsin North 
America 

Latin 
America 

Old  
World 

TOTALS 

Algae 140 3,120 40 170 3,470 
Parasitic Fungi 37,800 36,900 3,300 22,000 100,000 
Lichens 30,220 94,060 30,490 52,730 207,500 
Bryophytes 13,510 33,140 2,050 11,190 59,890 

SUBTOTAL:  
‘Cryptogams’ 

 
81,679 

 
167,220 

 
35,880 

 
86,090 

 
385,860 

 
Lyco+Pteridophytes 11,730 10,600 6,310 3,300 31,940 
Gymnosperms 2,160 3,290 4,480 660 10,590 
Angiosperms 238,070 340,730 119,400 73,160 771,360 
Teaching Collection 16,000    16,000 

SUBTOTAL: 
Vascular Plants 

 
267,960 

 
354,620 

 
130,190 

 
77,120 

 
814,890 

 
TOTAL: 

ALL GROUPS 
 

349,630 
 

521,840 
 

166,070 
 

163,210 
 

1,200,750 
 



Vascular plant data and images being contributed as part 
of the Tri-trophic and Great Lakes TCN’s 

Plants,	  Herbivores,	  and	  Parasitoids:	  A	  
Model	  System	  for	  the	  study	  of	  Tri-‐Trophic	  
Associa,ons	  	  (2011)	  
	  

	  	  h#p://tcn.amnh.org	  

Documen,ng	  the	  Occurrence	  
through	  Space	  and	  Time	  of	  Aqua,c	  
Non-‐indigenous	  Fish,	  Mollusks,	  
Algae,	  and	  Plants	  Threatening	  North	  
America's	  Great	  Lakes	  (2014)	  





•  All	  vascular	  plant	  specimens	  
from	  Wisconsin	  were	  
already	  barcoded	  and	  
databased	  prior	  to	  our	  
par=cipa=on	  in	  the	  TCN’s	  	  

•  Databasing	  was	  started	  in	  
1994	  and	  label	  data	  was	  
entered	  into	  a	  Paradox7	  
(rela=onal)	  database	  that	  
was	  developed	  in-‐house.	  	  

•  Migrated	  to	  an	  Access	  	  	  	  	  
(flat	  file)	  database	  in	  (2000)	  
and	  then	  recently	  migrated	  
to	  Specify	  (rela=onal)	  in	  
2012.	  	  



PLANTS & ALGAE FISH MOLLUSKS 
Genus Family Genus Family Genus Family 

Conium Apiaceae* Alosa Clupeidae Bithynia Bithyniidae 
Cirsium Asteraceae* Apeltes Gasterosteidae Cipangopaludi

na 
Viviparidae 

Pluchea Asteraceae* Carassius Cyprinidae Corbicula Corbiculidae 
Solidago Asteraceae* Cyprinus Cyprinidae Dreissena Dreissenidae 
Impatiens Balsaminaceae Enneacanthus Centrarchidae Elimia Pleurocerida

e 
Alnus Betulaceae Esox Esocidae Gillia Hydrobiidae 
Myosotis Boraginaceae Gambusia Poeciliidae Lasmigona Unionidae 
Nasturtium Brassicaceae Gymnocephalu

s 
Percidae Pisidium Sphaeriidae 

Rorippa Brassicaceae Lepisosteus Lepisosteidae Potamopyrgus Hydrobiidae 
Butomus Butomaceae Lepomis Centrarchidae Radix Lymnaeidae 
Cabomba Cabombaceae Misgurnus Cobitidae Sphaerium Pisidiidae 
Myosoton Caryophyllaceae Morone Moronidae Valvata Valvatidae 
Chenopodiu
m 

Chenopodiaceae* Neogobius Gobiidae Viviparus Viviparidae 

Carex Cyperaceae* Notropis Cyprinidae 
Lupinus Fabaceae* Noturus Ictaluridae 
Myriophyllu
m 

Haloragaceae Oncorhynchus Salmonidae 

Hydrocharis Hydrocharitaceae Osmerus Osmeridae 
Iris Iridaceae Petromyzon Petromyzontid

ae 
Juncus Juncaceae Phenacobius Cyprinidae 
Lycopus Lamiaceae* Proterorhinus Gobiidae 
Mentha Lamiaceae* Salmo Salmonidae 
Lythrum Lythraceae Scardinius Cyprinidae 
Marsilea Marsileaceae 
Nymphoides Menyanthaceae 
Najas Najadaceae 
Epilobium Onagraceae 
Agrostis Poaceae* 
Alopecurus Poaceae* 
Echinochloa Poaceae* 
Glyceria Poaceae* 
Poa Poaceae* 
Puccinellia Poaceae* 
Polygonum Polygonaceae* 
Rumex Polygonaceae* 
Potamogeton Potamogetonacea

e 
Lysimachia Primulaceae 
Frangula Rhamnaceae* 
Salix Salicaceae* 
Veronica Scrophulariaceae

* 
Solanum Solanaceae* 
Sparganium Sparganiaceae 
Trapa Trapaceae * = Plant family targeted by “tri-

trophic” TCN Typha Typhaceae 
Nitellopsis Characeae (algae) 

Table 1.  Genera (and their corresponding family) targeted by this effort.  Lists were generated 
by querying NOAA’s GLANSIS database http://www.glerl.noaa.gov. ‘Watchlist’ genera not 
included. 



Vascular	  plant	  specimens	  are	  being	  databased	  by	  student	  
workers	  entering	  the	  label	  informa=on	  directly	  from	  specimens	  

into	  Specify	  workbench	  template	  



Or	  by	  leveraging	  crowd	  sourcing	  label	  
transcrip=on	  by	  volunteers	  

•  As	  specimens	  being	  imaged	  the	  resul=ng	  CR	  files	  are	  stored	  
in	  separate	  folders	  by	  genus.	  

	  
•  CR	  files	  are	  too	  large	  (ca.	  28,000KB/image)	  to	  export	  

directly	  to	  volunteers.	  	  

•  Large	  sets	  of	  CR	  files	  of	  images	  are	  turned	  directly	  into	  
JPEG’s	  using	  Adobe	  Bridge.	  

•  Volunteers’	  enter	  the	  label	  data	  into	  an	  Excel	  spread	  sheet	  
based	  on	  Specify	  workbench	  template.	  	  



	  	  	  	  	  	  
	  	  	  	  	  	  	  	  Conver,ng	  CR	  image	  to	  JPEGs	  using	  Adobe	  Bridge	  
	  	  
v    Open Bridge. 
	  
v    Select the folder with the Camera Raw Images then do Select All    

(under Edit). 
 
v   Go to Tools and Select Photoshop > Image Processor. 
 
v   Select Folder (location where to save images) 
 
v   Select File Type 
 
v   Hit Run 
 
v   JPEGs will be saved in the folder you selected 
 







JPEGs	  of	  en=re	  image	  can	  be	  sent	  to	  volunteers	  (generally	  using	  DropBox)	  

Or	  further	  manipula=on	  of	  images	  can	  be	  done	  to	  crop	  just	  the	  label	  (only	  works	  if	  
label	  is	  in	  the	  lower	  right	  hand	  corner)	  and	  the	  JPEGs	  of	  only	  the	  cropped	  labels	  can	  
be	  sent	  to	  volunteer.	  	  
	  	  



	  
Cropping	  Labels	  Using	  Bridge	  

	  	  
	  
1)	  Open	  Bridge.	  
	  
2)	  Open	  the	  folder	  of	  JPEGs.	  
	  
3)	  Select	  one	  of	  the	  JPEGS,	  then	  choose	  File	  >	  Open	  in	  Camera	  Raw.	  
	  
4)	  Crop	  it.	  	  Close	  Camera	  Raw.	  
	  
5)	  Copy	  the	  secngs	  from	  the	  cropped	  one	  (Edit	  >	  Develop	  Secngs	  >	  Copy	  Camera	  Raw	  Secngs)	  
select	  all	  the	  other	  images	  (Invert	  Selec=on),	  then	  choose	  Edit	  >	  Develop	  Secngs	  >	  Paste	  
Camera	  Raw	  Secngs.	  	  
	  
6)	  A	  window	  will	  open	  “Paste	  Camera	  Raw	  Secngs.”	  	  Under	  Subset	  choose	  Crop.	  	  Hit	  OK.	  
	  
7)	  They	  should	  all	  be	  cropped	  the	  same	  way	  now.	  
	  
8)	  Select	  all	  the	  cropped	  images.	  	  Under	  File	  select	  Open	  In	  Camera	  Raw.	  Select	  All.	  	  Hit	  Save	  
Image	  and	  Select	  Folder	  (where	  to	  save	  cropped	  images).	  	  Under	  Format	  select	  jpeg.	  	  Quality	  5.	  	  
Hit	  Save.	  
	  	  





	  
Once	  Excel	  files	  are	  returned	  they	  
checked	  and	  verified	  by	  one	  of	  the	  
curators	  	  or	  by	  designated	  student	  to	  
ensure	  complete	  data	  capture.	  	  
	  
Post	  data	  edi,ng	  is	  especially	  
important	  if	  volunteer	  has	  only	  been	  
sent	  the	  cropped	  labels,	  as	  there	  is	  
o\en	  addi,onal	  data	  elsewhere	  on	  the	  
sheet.	  	  
	  	  
	  
	  
Once	  data	  is	  edited	  the	  Excel	  
files	  are	  imported	  into	  Specify	  
workbench	  and	  then	  uploaded	  
into	  database	  





•  Prior	  to	  our	  par=cipa=on	  in	  the	  Lichen	  &	  Bryophyte	  
TCN	  there	  were	  very	  few	  lichen	  (7500)	  or	  bryophyte	  (0)	  
specimens	  databased.	  	  	  

•  Since	  we	  were	  in	  the	  transi=on	  period	  between	  
database	  systems	  we	  weren’t	  be	  able	  to	  develop	  a	  
func=oning	  database	  system	  to	  allow	  for	  rapid	  
databasing	  of	  these	  collec=ons.	  	  

•  Separate	  barcode	  series	  for	  both	  lichen	  and	  
bryophytes.	  Barcodes	  are	  in	  different	  format	  from	  
those	  for	  the	  vascular	  plants.	  

	  
•  The	  lichens	  and	  bryophytes	  are	  being	  imaged	  and	  
databased	  through	  the	  LBCC’	  Symbiota	  portals:	  



North	  American	  Lichens	  and	  Bryophytes:	  Sensi,ve	  Indicators	  of	  
Environmental	  Quality	  and	  Change	  

h^p://lbcc1.acis.ufl.edu	  

h#p://lichenportal.org/portal/	  

h#p://bryophyteportal.org/portal/	  



Digi=za=on	  Workflow	  



Digi=za=on	  Workflow	  

Take	  Image	  
File	  name:	  
barcode	  

Create	  Skeleton	  
File	  

Darwin	  Core	  
Fields:	  barcode,	  
species	  name	  +	  

Upload	  to	  folder	  
on	  FTP	  server	  

Florida	  
Image	  processing	  

Create/Merge	  
Record	  in	  Portal	  

Link	  Image	  
unprocessed	  

Find	  Duplicates	  and	  
Edit	  Record	  in	  Portal	  

Pending	  review	  
Exis=ng	  Digi=zed	  

Records	  
Darwin	  Core+	  

Approve	  Record	  
in	  Portal	  
reviewed	  

Central	  Processing	  
OCR	  
NLP	  

Bulk	  processing	  
Preliminary	  	  

geo-‐referencing	  
processed	  

	  

Manage	  Records	  
in	  Portal	  

Upload	  to	  folder	  
on	  FTP	  server	  

Florida	  
Upload	  Record	  in	  

Portal	  
Link	  Image	  
reviewed	  

+



•  Images	  are	  saved	  directly	  as	  JPEGs.	  	  	  

•  A	  skeleton	  record	  set	  is	  created,	  that	  includes	  barcode	  number,	  
genus	  &	  specific	  epithet	  selected	  from	  pre-‐established	  thesaurus.	  	  

•  Minimal	  geographic	  informa=on	  is	  also	  entered	  (country	  &	  state).	  	  



	  

•  Each	  group	  of	  images	  (lichens	  and	  bryophytes)	  are	  processed	  separately	  since	  
they	  will	  be	  sent	  to	  different	  portals,	  but	  the	  images	  of	  the	  specimen	  labels	  
are	  all	  processed	  through	  the	  same	  steps.	  	  

	  

•  Labels	  are	  batched	  and	  each	  evening	  they	  are	  run	  through	  an	  Op,cal	  
Character	  Recogni,on	  (OCR)	  program.	  	  Both	  and	  Tesseract	  (open	  source)	  and	  
ABBY	  were	  ini,ally	  tested	  but	  ABBY	  produced	  be^er	  results.	  	  

	  

•  The	  text	  generated	  by	  OCR	  is	  next	  run	  through	  natural	  language	  program	  
which	  parse’s	  the	  text	  into	  data	  fields.	  

	  

•  Corresponding	  record	  is	  then	  generated	  that	  can	  be	  posted	  on	  the	  portal	  and	  
can	  be	  edited.	  	  











Number of WIS specimens entered in Symbiota databases 
as of 01 Oct 2014 

	  	  
	  	  	  	  	  	  	  Bryophyte 	   	  	  	  	  	  	   	   	  	  	  	  	  	  	  Lichens	  
	  	  
	  	  	  Collec,on	  Sta,s,cs 	   	   	  Collec,on	  Sta,s,cs	  
	  	  
	  	  	  32846	  specimens	   	   	   	  105149	  specimens	  
	  	  
	  	  	  0%	  georeferenced 	   	   	  42%	  georeferenced	  
	  	  	  100%	  with	  images 	   	   	  94%	  with	  images	  
	  	  	  	  132	  families 	   	   	   	  124	  families	  
	  	  	  	  494	  genera 	   	   	   	  608	  genera	  
	  	  	  	  1827	  species 	   	   	   	  5182	  species	  
	  
	  	  

Our long term goal is to have all bryophyte, lichen, and 
vascular plant data and specimen images in one Specify 
database. 
 	  	  


