
Phenotypic	Variation	in	San	Luis	Obispo	Seep	Monkeyflowers By: Annie Zell

Seep monkeyflowers (Erythranthe guttata complex), known for their 
remarkable phenotypic and ecological diversity, are found across western 
North America, from salt-sprayed coastal streams to gravelly mountain 
rock outcrops. My master’s thesis with Dena Grossenbacher at Cal Poly 
explored this diversity on the Central Coast of California, focusing on 
annual and perennial seep monkeyflowers that occur within meters of each 
other. The annual seep monkeyflower, Erythranthe serpentinicola, was 
described as a distinct species in 2020 by Dr. David Keil and is endemic to 
San Luis Obispo’s ephemerally moist serpentine rock outcrops (Photo 1). 
Often nearby, its perennial relative, Erythranthe guttata, occurs in 
consistently moist seeps (Photo 2).

Observing these co-occurring annual and perennial seep monkeyflowers in 
their unique serpentine habitats, I became interested in the role soil 
moisture plays in their divergence in vegetative, reproductive, and 
physiological traits. The visible gradient in sizes and life history strategies 
from drier rock outcrops to inundated seeps raised the question of whether 
these phenotypic differences are environmentally induced or due to genetic 
differences.

With a Cal Poly undergraduate research team, I conducted three 
experiments at two study sites to investigate this question. The first was an 
assessment of morphological, phenological, and physiological traits along 
the soil moisture gradient from rock outcrops to seeps. This was 
complemented by a water addition experiment in the rock outcrops, aimed 
at inducing plastic changes in the annual seep monkeyflower. This phase 
required meticulous watering and phenological monitoring by 
undergraduate researchers every other day from January to April 2022 
(Photo 3). The final experiment involved cultivating seeds from the 
extremes of the soil moisture gradient in a common garden to test if the 
phenotypic differences observed in the field were maintained.

Continued on page 2…

Photo 1. Annual seep monkeyflower, 
Erythranthe serpentinicola, growing 
in a serpentine rock outcrop in San 
Luis Obispo, CA.

Madroño Research Featured in Lookout Santa Cruz 

Dean Lyons was mushroom-hunting in the 
Santa Cruz Mountains last spring when he 
came across what he thought, at first, was a 
huge patch of weeds. 

Lyons, a hobby naturalist, snapped pictures 
and posted them on a wildlife mapping and 
identification platform called iNaturalist, 
hoping botanists would weigh in to identify 
the species. Experts on the app suggested 
that it might be Humboldt County milkvetch 
(Astragalus agnicidus), an endangered plant 

that had never been seen south of 
Mendocino County. 

Dylan Neubauer, a local botanist and rare-
plant expert, hiked to the site and confirmed 
the identification, photographing the 
distinct red, hairy fruit pods.  She and Lyons 
published an article about the discovery in 
the California Botanical Society’s 
journal, Madroño, in March, detailing the 
fraught history of this struggling plant.

Humboldt County milkvetch is known as a 
fire-following plant, one that primarily 
appears after a great disturbance, such as a 
timber harvest or fire. Botanists believe that 
its emergence in Santa Cruz County, 155 miles 
south of its native habitat, is directly tied to 
the 2020 CZU Lightning Complex fire and that 
Lyons’ discovery offers a window into how 
the landscape has been reshaped as forestry 
practices have shifted from regular burning to 
intense fire suppression.

 Read more on Lookout Santa Cruz.
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Rare plant spotted for first time in Santa Cruz County reveals hidden ecosystem reborn in fire
By: Alix SolimanThis article was first published in Lookout Santa Cruz.

Photo 2. 
Perennial seep 
monkeyflower, 
Erythranthe 
guttata, 
growing in a 
serpentine 
seep in San 
Luis Obispo, 
CA.

Coming soon to Madroño, Click here for more details

https://www.inaturalist.org/observations/109511560
https://www.inaturalist.org/observations/109511560
https://www.calflora.org/app/taxon?crn=795
https://bioone.org/journals/madro%c3%b1o/volume-70/issue-1/0024-9637-70.1.1/NOTEWORTHY-COLLECTION/10.3120/0024-9637-70.1.1.short
https://lookout.co/rare-plant-spotted-for-first-time-in-santa-cruz-county-reveals-hidden-ecosystem-reborn-in-fire/
https://lookout.co/
https://bioone.org/journals/madro%C3%B1o
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Upcoming Events

Speaker Series (7 pm): 
• April 11; Oscar Vargas, Humboldt State 

University 

2024 Annual Banquet & Mixer
Saturday, April 13, 2024
Fullerton Arboretum, California State University, 
Fullerton

New and Upcoming in  
Madroño

A. Noteworthy Collection: An unprecedented Lily hybrid in southern Oregon Read More!
B. Noteworthy Collection: Primula from the Nevada Read More!
C. New species of Dudleya from Orange County (Madroño 70(3) coming soon!)
D. Noteworthy Collection of a fern named after Lady Gaga (Madroño 70(3) coming soon!)
E. Noteworthy Collection from post-fire in Santa Cruz Mountains (Madroño 70(3) coming soon!)

Susan Fawcett,
University and Jepson Herbaria, UC 

Berkeley
February 8th at 7 pm

Phylogenomics, taxonomy and deep hybrid 
speciation: studies in the fern family 

Thelypteridaceae
The Thelypteridaceae, 
numbering ca. 1200 species, is 
one of the largest and most 
taxonomically complex of all 
fern families, represented in 
California by two genera. 
Phylogenomic sequence data 
representing ca. 400 nuclear 
loci yield a phylogeny that 
nearly triples taxon sampling 
from previous molecular studies 
of the family and represents 
about half of known species 
diversity. Although these new 
data support many recognized 
genera, some are evidently not 
monophyletic, necessitating 

some major and some minor 
taxonomic changes, leveraging 
this large dataset and herbarium 
collections to publish a 
taxonomic monograph. I’ll 
highlight some surprising 
insights on the biogeographic 
affinities and evolutionary 
relationships 
among Thelypteridaceae in the 
Western US and share 
new research on hybrid 
speciation between lineages 
that diverged tens of millions of 
years ago.

Send Nemophila 
submissions/Madroño summaries 
to brianne.r.palmer@gmail.com
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Join via the Zoom link

Volunteer webmaster needed! We are looking for someone with WordPress expertise to help troubleshoot 
and maintain the new CalBotSoc website. Send inquiries to Vice President Josh Der (jder@fullerton.edu).

As expected, we found that seep monkeyflowers that occupy the 
extremes of the soil moisture gradient exhibit strikingly different 
morphological, phenological, and physiological traits. Our findings 
suggest that these trait differences are related to trait plasticity and 
potentially selection under different soil moisture regimes. 
Interestingly, at one study site, phenotypic plasticity appeared to be 
responsible for all trait differences observed in the field. In contrast, 
at our second study site, reproductive trait differences such as 
flowering time and corolla size were partially maintained in the 
common garden experiment, indicating potential genetic differences 
between annual and perennial populations. A more detailed account 
of this study is in press for publication in Madroño.

These findings have laid the groundwork for further exploration, 
testing whether divergent selection and temporal isolation contribute 
to local adaptation along a fine-scale soil moisture gradient. 
 

Photo 3. Cal Poly undergraduate research 
team watering experimental plots at 
Laguna Lake Park in San Luis Obispo, CA.

Ongoing genetic studies and reciprocal transplant experiments are expanding upon these initial results. This research 
also resulted in an increased understanding of the natural history and known geographic extent of a rare plant species—
as of 2022, Erythranthe serpentinicola has the CNPS rare plant rank 1B.1 rare, threatened or endangered in California. 
Notably, last year's good rain year led to the discovery of new populations in habitats that were too dry for a spring 
ephemeral in drought years. This underscores the species' sensitivity to soil moisture conditions and emphasizes the 
importance of ongoing research and conservation efforts.
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D. E.

https://bioone.org/journals/madro%C3%B1o/volume-70/issue-2/0024-9637-70.2.77/NOTEWORTHY-COLLECTION/10.3120/0024-9637-70.2.77.full
https://bioone.org/journals/madro%C3%B1o/volume-70/issue-2/0024-9637-70.2.74/NOTEWORTHY-COLLECTIONS/10.3120/0024-9637-70.2.74.full
https://ucsc.zoom.us/j/94757588650?pwd=ZnVKMEw0TTBaTXBncUtPa2p3anBvQT09
mailto:jder@fullerton.edu

