
The Consortium of California Herbaria: Integrating 
curation, information, and research 

Brent D. Mishler 
University and Jepson Herbaria 

& Dept. Of Integrative Biology 
University of California, Berkeley 



CCH Background 

•  Serves vascular plant data from California 

•  Founded in 2003 as a project to digitize and publish CA 

herbarium specimens records from the UC system 

•  In 2015, has 35 participants, including some from out of state 
o  2,147,819 specimen records 

o  1,605,682 georeferenced (75% of total) 

o  Records publicly searchable and mappable 

o  Cited in over 120 scholarly works since 2007 

ucjeps.berkeley.edu/consortium/"





CCH Interface 



The Jepson Flora Project 

ucjeps.berkeley.edu/IJM.html"

•  A major flora project spearheaded by the 

Jepson Herbarium, with ca. 300 authors. 

•  The Jepson Manual 2nd ed. (print) and 

Jepson eFlora both published in 2012. 

•  Reciprocal relationship between JFP 

knowledge and CCH data. 



Jepson Bioregions from	
The Jepson eFlora:	
http://ucjeps.berkeley.edu/eflora/	



Comparing Geographic Assertions 

•  Jepson “distribution strings” 

CA range of Stellaria nitens as 
represented in the Jepson eFlora 

CCH records determined as S. nitens, 
those outside range colored yellow 



Curating CCH Data 

•  120,ooo yellow flags (7% of georeferenced records) 

•  False positives: 
o  Incomplete eFlora representation 

o  Sharp boundaries 

•  Other errors 
o  Georeferencing errors 

o  Misidentified specimens 

o  Nomenclatural issues 

•  Actual range extensions 



Xylococcus bicolor 

•  Jepson “distribution strings” 

Original eFlora statement had X. 
bicolor restricted to SCo 

Confirmed with Xylococcus author 
that X. bicolor also occurs in PR 

©1995 Saint Mary’s College 



cf. Nolina cismontana Nolina parryi 

©2007 Neal Kramer 
©2005 Santa Monica Mountains 
National Recreation Area 



Quercus dumosa 



Sequoia sempervirens 



Eryngium alismifolium 

©2011 Steve Matson 

Purple flag 

Introducing… Purple Flags: 
•  Specimens collected from 

cultivation 
•  Specimens of native plants 

naturalized outside native ranges 



Interactions with the community 

Neviusia cliftonii 

©1993 Dean 
Wm. Taylor 



The many uses of collections databases: 
•  Important practical applications, taking advantage of temporal aspects of 

collection data: 
–  Climate change modeling 
–  Spatial ecology / mapping historical habitats and landscapes 
–  Tracking the introduction of pathogens and invasive species 
–  Phenology estimates through time 

•  Floristics / faunistics: 
–  Identification of under-collected areas (targeted exploration) and other 

collection biases (e.g., timing taxon emphasis) 
–  Production of floras, identification tools 

•  Systematics: 
–  Discovery of previously undescribed taxa in the collections 
–  Raw material for anatomical and DNA studies 

•  Ecology and evolution: 
–  Reconstructing assembly of communities 
–  Biogeography, diversification studies, bioregionalization 
–  Assessing biodiversity using new phylogenetic approaches 



ucjeps.berkeley.edu/consortium/citations/"

Studies Using CCH Records (over 120 since 2007) 



Herbarium data used to project the effects of climate change 

Climate Change and the Future of California's Endemic Flora.  	
Scott Loarie, Benjamin E. Carter, Katharine Hayhoe, Sean McMahon, Richard Moe, 
Charles A. Knight, and David D. Ackerly. PLoS ONE (2008)	
	



New application of specimen data 
Charting the month of peak collection 

Specimens grouped by month of collection. Blue line indicates flowering time from the second edition of The 
Jepson Manual  




Historical ecology study of 
the Sacramento-San 
Joaquin Delta 
	

The San Francisco Estuary Institute/Aquatic Science Center, in collaboration with the Department of Fish and Game  

•  Specimen data are being used to 
help develop a clear 
understanding of what the Delta 
looked like and how it 
functioned ecologically and 
hydrogeomorphically prior to 
significant Euro-American 
modification. 



Mimulus “Carson Valley”	
Mimulus montioides	

Mimulus barbatus	

Mimulus “Death Valley”	

Mimulus discolor	

research of Naomi Fraga,	
Rancho Santa Ana Bot. Gard.	

CCH records originally chosen 
to map "Mimulus montioides"	



What are herbaria	
Integrating archival resources with collections	



The	California	Plant	Phylodiversity	Project	

Supported by the US National Science Foundation, under grant number DEB-1354552  

•	Build	a	phylogeny	of	California’s	vascular	plants	
using	Genbank	+	new	sequences.	
•	Assemble	a	clean	spaAal	data	set	based	on	
herbarium	specimens	(CCH).	
•	PhylogeneAcally	re-assess	paGerns	of	richness,	
endemism	and	turnover	on	the	landscape.	
•	Study	biogeography,	ecology,	and	evoluAon	of	
California	plants.	
•	Use	the	results	to	inform	conservaAon.	
•	Integrate	the	phylogeny	into	the	Jepson	eFlora.	

Isoetales
Selaginellales
Lycopodiales
Equisetales
Ophioglossales
Salviniales
Polypodiales
Ephedrales
Cupressales
Pinales
Nymphaeales
Ceratophyllales
Alismatales
Dioscoreales
Liliales
Asparagales
Arecales
Commelinales
Poales
Laurales
Piperales
Proteales
Ranunculales
Saxifragales
Vitales
Geraniales
Crossosomatales
Myrtales
Sapindales
Malvales
Brassicales
Zygophyllales
Oxalidales
Celastrales
Malpighiales
Fabales
Cucurbitales
Fagales
Rosales
Santalales
Caryophyllales
Cornales
Ericales
Garryales
Gentianales
Boraginales
Solanales
Lamiales
Dipsacales
Apiales
Asterales



Improving value and useability of CCH Data and its 
interactions with the Jepson Flora Project 

•  Current efforts: 
o  Investigating and resolving yellow flags 
o  Metadata requirements for georeferences 
o  Revising Jepson regions 
o  Collaborative comment interface 
o  Filtered eFlora keys specific to subregions of CA 

•  Future directions: 
o  Other filters/flags for specimen data allowing users to know what 

data they are getting. 
o  Phylogeny-based searching/browsing of both the landscape of CA 

and the eFlora. 



Conclusions I 

•  In the complex biodiversity IT ecosystem, a portal project at a given 
geographic scale needs a carefully thought-out niche to justify its 
existence. 

•  The value of regional consortia, as compared to continental or global 
consortia, is that the former can be more highly curated and 
standardized. 

•  A close interaction between between portal project staff and users 
including researchers is needed. 

•  There are important synergistic interactions between a flora project 
and a specimen portal having the same spatial and taxonomic scope.  
E.g., the yellow flag interplay between CCH and the JFP. 



•  Specimens are becoming ever more valuable as time goes on – there is a 
diverse array of applications of specimen data to date but there should 
be many more -- so continue to be creative in the use of specimen 
databases. 

•  Increasing use of phylogenies to link specimen data to the landscape in 
novel ways. 

•  Increasing development of better web-based tools, including for citizen 
science. 

•  But, also continue to support physical museum specimens! 
•  New, targeted collections with high quality metadata are vital. 
•  Support for physical curation – use is increasing because of online 

data exposure -- a good thing, but institutional budgets are declining 
across the board. 

•  We need more programs that train taxonomists and naturalists at all 
levels. 

 

Conclusions II 
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