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USFWS Antioch Dunes
National Wildlife
Refuge

 Est. 1980 for Federal- and state-listed
endangered species endemic to Antioch
Dunes sand sheet—2 plants and a
butterfly.

* To assistIn recovery of evening
primrose, hired USGS to survey all
populations in 2019.
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Antioch Dunes
evening primrose

USGS 2019 report
published 2021 on
Oenothera deltoides
subsp. howellii

Surveyed 16
locations. Found O.d.
howellii at 6 locations

~98% of individuals at
Antioch Dunes
USFWS National
Wildlife Refuge




Range of three
subspecies of Oenothera
deltoides (Onagraceae):

O. d. howellii (orange; excludes
out-planted sites beyond
historical range),

O. d. julpunensis (purple), and
0. d. cognata (green; note

distribution continues to the
southeast).
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Cryptic species

* 2 of 8 populations were the unknown taxon of eastern Antioch
Dunes

e Showed intermediate characteristics between O.d. howellii and
O.d. cognata in San Joaquin Valley

* 2021 Report: Population genomic studies of howellii and
detection of a potential new taxon



Genomic data collection and differentiation

Leaf tissue
collected from 212
specimens from 14
occurrences of the 3
subspp.

Double-digest
restriction-site DNA
sequencing led to 2,694
independent loci

Bootstrap values over 60
were mapped onto a
tree.

DAPC (discriminant Genotype data are available as a U.S.
analysis of principal Geological Survey data release (Milano
components) to and Vandergast 2021). Raw sequence
maximize differences data are available as an NCBI

between subspecies Sequence Read Archive

groups.
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PCA using
SNP

database

PC 2 (6.22%)

O. d. julpunii

Eigenvalues
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Bay Miwok Evening Primrose
Oenothera deltoides subsp. julpunensis
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Delta Historic Ecology Study — SFEI, 2012

* Mouth of Marsh Creek
* Tidal Freshwater Wetlands
* Interior Dunes - Culturally Significant
* Alkali Seasonal Wetlands

___~7\_ Tidal channel
_"_ Fluvial channel
_ . Tidal or Fluvial channel

(lowrer confidenre lewel)

- Watar

- Tidal frestwater emergant wetland
- Maon-tidal freshwater emargent wetland
- Willow riparian scrub or shrub
- ‘u‘a'liey_icobt_hill'ripari_an

Wet meadow or seasonal wetland

Wernal poal complex

- 'ﬁ{lkali seasonal wetland complex
- Stakilized interior dune vegetation

Grassland

- Dakwoodland or savanna
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Habitat
management: Aim
for recruitment

* Total plant cover correlated
with juveniles found. Reducing
invasive weed competition to
allow for the short-lived
primrose perennial a better
chance of survival.

* Promote juveniles to stabilize
populations by maintaining
areas of bare ground (sand).
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Dutch Slough Dune Restorat

May 2016 weeds removed

March 2015
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