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Namaceae and Hydrophyllaceae s.s.

Ferguson 1998 Systematic Botany

Phacelia nashianaPholistoma auritum var. a.

Nama demissum var. d. Eriodictyon traskiae subsp. smithii 



Current family level treatment of Boraginales

Luebert et al. 2016, Taxon

Amsinckia
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Pholisma
Lennoaceae

Cordia
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Namaceae vs.      Hydrophyllaceae

Molinari-Novoa 2016. 

Eriodictyon californicum
Photo by Cal. Academy Sci.

Nama demissa var. d.
Photo by Steve Matson

Phacelia linearis
Photo by Aaron Schusteff



Eriodictyon (11 species) Wigandia (7 species) Nama (55 species)
Photo by Steve Matson



Woody plants
Annual herbs

Exceptions
[Turricula parryi]

[Nama lobbii]



The 
exceptional 
cases

Eriodictyon [Turricula] parryi
Subshrub

Nama rothrockii
Perennial herb

Eriodictyon [Nama] lobbii
Perennial herb

harrowing
poodledog 
bush rashes



Eriodictyon californicum

GBIF.org

Photo Steve Matson

Photo Aaron Schusteff



Eriodictyon crassifolium

GBIF.org

Photo Neal Kramer

Photo Zoya Akulova



Eriodictyon trichocalyx

GBIF.org

Photos Keir Morse



Eriodictyon angustifolium

GBIF.org Photo Luis Vega

Photo Dra. Anny Peralta



Eriodictyon capitatum
GBIF.org

Lompoc

CNPS 1B.1 – FE – CR



Eriodictyon altissimum

Photo by Heather Schneider

GBIF.org

Los Osos/SLO

CNPS 1B.1 – FE – CE



Wells’ 1962 E. altissimum 
hybrid origin hypothesis

E. capitatum’s narrow leaves

E. californicum’s open inflorescences

E. altissimum: narrow leaves, open inflorescences

Problems: 1. neither taxa occur near present-day E. altissimum
                   2. need source of data other than morphology
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Study of Eriodictyon using 
genetic techniques

Project goals:
• Population genetics of rare Eriodictyon taxa

• E. altissimum (Indian Knob mountainbalm)
• E. capitatum (Lompoc yerba santa)
• Levels and distribution of genetic diversity of 

these rare taxa
• Degree of genetic connectivity among stands

• Phylogenetics of genus
• Are the circumscriptions of the rare taxa 

supported by phylogenetic data?
• Is Wells’ hybrid origin idea for E. altissimum 

supported?
• Confirm placement of exceptional taxa

Photo by Keir Morse GBIF.org
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Methods

• Tissue sampling onto silica between 2015 
and present

• gDNA extracted using CTAB
• Qubit fluorometer quantification
• ddRADseq enzymes EcoRI and Msel
• Sequencing at UC Riverside Illumina HiSeq

(1 x 100bp)
• Quality filtering: Trimmomatic and iPyrad
• Maximum likelihood phylogenetic 

analysis in RAxML



Phylogeny E. crassifolium*

Most nodes with ML 
bootstrap values = 100
Key < 100 values shown

90

Take-aways:
1. Good support throughout
2. Most taxa monophyletic

E. sessilifolium

*

E. altissimum

E. capitatum

E. traskiae
E. tomentosum

E. californicum

41 samples
2,248,102 bp

16

E. capitatum

E. altissimum

Wells’ hybrid origin 
hypothesis for 
E. altissimum not 
supported
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Phylogeny E. crassifolium*

Most nodes with ML 
bootstrap values = 100
Key < 100 values shown

90

Take-aways:
1. Good support throughout
2. Most taxa monophyletic
3. E. parryi placement
4. E. lobbii placement
5. N. rothrockii placement
6. Clear biogeographic affinities       

in some clades

E. sessilifolium

*

E. altissimum

E. capitatum

E. traskiae
E. tomentosum

E. lobbii

E. californicum

CA South 
Coast Range 
Clade

Widespread,
range of 
genus

s. CA + Baja
coastal clade

41 samples
2,248,102 bp

E. parryi

Nama rothrockii

16

100

100



Take home ideas
• The molecular method (ddRADseq) worked 

for Namaceae
• Useful at higher level, among genera and 

within Eriodictyon
• Excellent for population genetics (data not 

shown)
• Well-supported phylogeny

• Most lower taxa monophyletic, incl. E. 
altissimum and E. captitatum

• No support for Wells’ hybridization idea
• Placement of exceptional taxa confirmed

• E. parryi with Eriodictyon, but not confidently 
placed

• E. lobbii included in Eriodictyon
• Nama rothrockii sister to Eriodictyon (next slide)



Nama rothrockii
needs a new 
name

Eriodictyon

N. rothrockii100

100

90

Wigandia
Nama



Do you have ideas for 
a new genus name?

Or should it become 
an Eriodictyon?

Scan this QR code and fill out the 
Google Poll or email me: 

mguilliams@sbbotanicgarden.org
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