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Pre-marram; 1870 = Golden Gate 
Park marram introduction

Marram grass introduced from SF 
by a high school student returning 
to Point Arena with one clump 
(W.S. Cooper 1967). 



Point Arena Dunes 1870

Extensive tidal marshes behind 
dunes; no sand spit at mouth

Tidal marsh filled what is now the 
wide lower lagoon flats



BACKSHORE BEACH 
AND FOREDUNE

Early spring wracks 
of Velella velella, 
љĤǃ-the-wind-
ƚċŔũŸƖƚњЯШ
hydrozoans

Desiccated Velella 
blow into 
foredunes, 
delivering dune 
plant nutrients 
(organic nitrogen) 
beyond where 
waves can deposit 
kelp wracks as 
nutrient subsidies



BACKSHORE BEACH AND 
FOREDUNE

Riparian coarse 
woody debris from 
Garcia River forms 
beach driftwood 
wracks 

Å Traps wind-
blown sand

Å Shelters pioneer 
beach seedlings

ÅWind-shelter 
zones used by 
insects, 
shorebirds



BACKSHORE BEACH AND 
FOREDUNE

Local riparian driftwood is 
most abundant near the 
river mouth

Large, old driftwood logs 
are more abundant 
towards Alder Creek and 
Irish Beach, north end of 
the beach 



љÉĲũŉ-ĤƨƖŔĲĬњШ
driftwood traps 
wind-blown sand, 
raises the 
backshore beach 
elevation higher 
above the reach of 
waves.

High, dry beach 
above saltwater 
wave overtopping 
level provides 
habitat for beach 
plant seedlings

BACKSHORE BEACH AND 
FOREDUNE



BACKSHORE BEACH AND FOREDUNE

With little or no driftwood, dune sand does not accumulate, or it erodes down to pebble-ƚőĲũũШљũċŊњШċƖůŸƖШ
surfaces deposited by waves. 

Poor habitat for seed deposition or seedling establishment. 



BACKSHORE BEACH AND 
FOREDUNE

Pebble lag on 
washovers of the 
sand spit, thin dune 
sand veneer

Without woody 
debris or algal 
wracks to trap and 
shelter seeds and 
seedlings, seedling 
colonization can be 
sparse.



BACKSHORE BEACH
SPIT AT TIDAL INLET

(ƓѢĬċ hau, river mouth)

ÅWashover flats

Å Thin veneer of dune 
sand trapped by 
debris, pioneer plants

Å [Cakile maritima]
Å [Calamagrostis arenaria 

(Ammophila)]

Å Abronia umbellata ssp. 
breviflora NORTH 
COAST PINK SAND-
VERBENA

Å Atriplex leucophylla 
BEACH SALTWORT

Å Leymus mollis BEACH 
WILDRYE, AMERICAN 
DUNEGRASS



BACKSHORE BEACH
SPIT AT TIDAL INLET

(ƓѢĬċ hau, river mouth)

ÅWashover flats

Å Thin veneer of dune 
sand trapped by 
debris, pioneer plants

Å [Cakile maritima]
Å [Calamagrostis arenaria 

(Ammophila; marram)]

Å Abronia latifolia
Å Abronia umbellata ssp. 
Å Ambrosia chamissonis
Å Atriplex leucophylla
Å  Leymus mollis

Å Potential low foredune growth during  low storm year series
Å9ǃĦũŔĦШљĲůĤƖǃŸШŉŸƖĲĬƨŰĲњШт overwash erosion and accretion during storm 

year series
Å Marram grass  increasingly dominates competition under high dune 

accretion rates; Beach wildrye competes best with frequent light overwash



BEACH WILDRYE

MARRAM



BACKSHORE BEACH AND 
FOREDUNE

Leymus mollis
BEACH WILDRYE, 
AMERICAN DUNEGRASS
(syn. Elymus mollis in TJM; 
globally, Leymus)

Å Native perennial pioneer 
beach colonizer SLO to 
AK

Å Fast lateral spread by 
rhizomes; seaward 
foredunes, beach

Å Moderate root salt 
tolerance; affinity for 
high sand moisture near 
shores

Å Broad, gray-green 
glaucous leaf blades



BACKSHORE BEACH AND 
FOREDUNE

Leymus mollis  
(still Elymus mollis in TJM)

Å Limited salinity 
tolerance in root zone 
during active growth

Å Rhizome connections 
љƚőċƖĲњШŰŸŰ-saline 
water to salt-stressed 
shoots, enabling 
survival after brief 
seawater exposure 
during the growing 
season. 

Å Tolerant of  brief 
seawater immersion 
during winter dormancy



BACKSHORE BEACH AND 
FOREDUNE

Leymus mollis  
(still Elymus mollis in TJM)
 

Å Tolerant of  brief 
seawater immersion. 
Non-erosional wave 
overtopping  during 
winter dormancy

ÅWell-adapted to sand 
beach, low foredunes, 
washover habitats

Å Also grows in arctic 
gravel beaches and 
raised beach ridges



BACKSHORE BEACH AND 
FOREDUNE

Leymus mollis  
(still Elymus mollis in TJM)
 

ÅWave-eroded rhizome 
fragments = vegetative 
(clonal) propagules

Å Tolerant of  brief 
seawater immersion. 

Å Viable seed and 
seedlings are rare in CA



Leymus mollis  
(still Elymus mollis in TJM)
 

Å Vegetative regeneration 
from wave-eroded 
shoot cluster and 
rhizomes 

Å Shoot emergence 
through dune sand 
accreted in wind-
shadows of driftwood 
wracks on washovers, 
backshore beach

Å [No seedlings found in 
25+ years]

BACKSHORE BEACH AND 
FOREDUNE



Marram foredune ridge, old wave-cut scarp

Beach wildrye embryo foredunes 
spread rapidly on backshore beach



BACKSHORE BEACH AND 
FOREDUNE

PIONEER PLANTS WITH 
SPREADING GROWTH 
FORMS

Leymus mollis
BEACH WILDRYE, 
AMERICAN DUNEGRASS

Abronia latifolia
YELLOW SAND-VERBENA



BACKSHORE BEACH AND 
FOREDUNEAbronia latifolia

YELLOW SAND-VERBENA

Å Prostrate, spreading mat-forming perennial with a massive caudex/taproot.
Å Not tolerant of persistent high substrate salinity; habitat above normal tides, wave runup
Å Capable of building dome-shaped foredunes  slowly
Å Can flower first year from seedlings



Abronia umbellata ssp. breviflora
NORTH COAST PINK SAND-VERBENA

Å Prostrate short-lived mat-forming 
perennial ,  

Å Rapid growth and seed 
reproduction first year

BACKSHORE BEACH AND 
FOREDUNE



BACKSHORE BEACH AND 
FOREDUNE

Abronia umbella ta ssp. breviflora
NORTH COAST PINK SAND-VERBENA

Rare, unstable populations, but sometimes locally abundant



BACKSHORE BEACH AND 
FOREDUNE

Abronia umbella ta 
ssp. breviflora
NORTH COAST PINK 
SAND-VERBENA

Å Thousands of seed 
per plant in 
favorable moist 
sand and buried  
organic wrack

Å Perennial if not 
eroded 



Abronia umbella ta ssp. breviflora
NORTH COAST PINK SAND-VERBENA

Å Mostly self-pollinated, inbred, low genetic diversity 
[OR}

Å Though bees work flowers, hawk-moths 
(sphyngidae) actually cross-pollinate

]



BACKSHORE BEACH AND 
FOREDUNE

Ambrosia chamissonis
BEACH-BUR

Å Prostrate, spreading 
mat-forming perennial 
with a massive 
caudex/taproot.

Å Not tolerant of 
persistent high 
substrate salinity; 
habitat above normal 
tides, wave runup

Å Capable of building 
dome-shaped 
foredunes  slowly



Atriplex leucophylla
BEACH SALTWORT

Å Tolerates some 
summer wave 
overtopping near high 
tide line, seawater 
salinization of root 
zone.

Å Not tolerant of 
persistent high 
substrate salinity; 
habitat above normal 
tides, wave runup

BACKSHORE BEACH AND 
FOREDUNE



BACKSHORE BEACH AND 
FOREDUNE

Atriplex leucophylla
BEACH SALTWORT

Å Native perennial pioneer 
beach colonizer

Å Prostrate; forms broad, 
low mounds with dune 
sand accretion; does not 
build foredunes

Å Fast growth

Å Moderate root salt 
tolerance

ÅWhite-gray leaves, waxy 
coating = salt spray 
resistance, reflects heat 
from sand surface



Atriplex leucophylla
BEACH SALTWORT

Å High seed predation by 
small mammals т mice т 
where marram grass 
cover is  extensive, high 
and close to beach

Å Dispersal of cork-like 
љƚĲĲĬƚњШыĬŔċƚƓŸƖĲƚьШШт 
spongy, waxy bracts 
enclose fruit with fatty, 
protein-rich seed

BACKSHORE BEACH AND 
FOREDUNE





BACKSHORE BEACH AND 
FOREDUNE

Leymus mollis  
Widely creeping rhizomes,  
relatively sparse semi-open 
canopy cover in foredunes

Calamagrostis 
[Ammophila ] arenaria 

Shorter rhizomes, dense 
erect  shoots, continuous 
closed canopy cover

River otter trails sheltered 
by dense marram, like 
slough sedge canopies

Å Dense canopy shelters 
mouse and vole habitat 
in reach of beach plant 
seeds



River otter trails to beach from dense 
marram dune cover, like slough sedge 
canopies



DUNE SLACKS

Å Most are SEASONAL 
WETLANDS in 
Manchester Dunes

Å Origins: past wind 
erosion down to wet 
sand above water 
table  during 
unvegetated, mobile 
stages of dune 
evolution

Å Typically flooded or 
saturated flats, 
depressions in non-
drought winter rainfall 
season



DUNE SLACKS

Å Shallow seasonal 
ponds, lakes 1-2 feet, 
drawdown in spring

Å Juncus lescurii -
J. breweri complex      
DUNE RUSH 
о7ÅEìEÅќÉШÅÖÉc

Å Carex obnupta  
SLOUGH SEDGE

Å Eleocharis 
macrostachya  
COMMON SPIKERUSH

Å Trifolium wormskioldii  
SPRINGBANK CLOVER

Å Argentina egedii 
PACIFIC SILVERWEED

+  Pacific chorus frogs, 
copepods, ostracods, 
9ċũŔŉŸƖŰŔċШƣŸċĬƚЯШĲŊƖĲƣƚв



DUNE SLACKS

Å Shallow seasonal 
ponds, lakes 1-2 feet, 
drawdown in spring to 
wet sedge-rush 
meadows

Å Juncus lescurii -
J. breweri complex      
DUNE RUSH 
о7ÅEìEÅќÉШÅÖÉc

Å Carex obnupta  
SLOUGH SEDGE

Å Eleocharis 
macrostachya  
COMMON SPIKERUSH



DUNE SLACKS

Å Shallow seasonal ponds, 
lakes 1-2 feet, drawdown in 
spring to wet sedge-rush 
meadows

Å Juncus lescurii -
J. breweri complex      DUNE 
ÅÖÉcШо7ÅEìEÅќÉШÅÖÉc

Å Inflorescence morphology 
varies with habitat, shoot 
density in same populations

Å Populations of J. breweri, J. 
lescurii near J. balticus in 
fresh-brackish tidal marsh



DUNE SLACKS

Ranunculus flammula  
CREEPING CROWFOOT, CREEPING SPEARWORT

Stoloniferous colonies in winter-flooded dune slacks



DUNE SLACKS

Veronica scutellata
MARSH 
SPEEDWELL

Winter-flooded dune 
slacks, emerging in 
spring to wet sedge-
rush meadows



DUNE SLACKS

Stellaria littoralis
SHORE 
CHICKWEED

Winter-wet, but not 
flooded, seep 
margins of dune 
slacks, moist in 
summer.

Often in Juncus 
lescurii meadows. 



DUNE SLACKS

Tanacetum 
bipinnatum , syn. T. 
camphoratum
DUNE TANSY

Drained, mesic margins 
of dune slacks, 
spreading to adjacent 
dune slopes

The only population 
between Tomales Bay 
and Mendocino: Davis 
Lake and South 
Manchester 
Dunes/Garcia River

Shorter than Tomales 
Bay and San Francisco 
populations.



Tanacetum 
bipinnatum , 
syn. T. 
camphoratum
DUNE TANSY

Transitional 
habitat 
between dune 
and slack

DUNE SLACKS



OLD REMNANT 
STABLE LOW-RELIEF 

DUNES

Tanacetum 
bipinnatum , syn. T. 
camphoratum
DUNE TANSY

Old, weathered dunes 
locally never reached 
by marram grass 
invasion, locally 
dominated by sparse, 
low creeping dune 
tansy



Transitional 
habitat between 
dune and slack, 
formed by dune 
migration into 
slacks, arrested 
and dominated 
by Juncus 
breweri

Escaped historic 
marram grass 
invasion.



TIDAL BRACKISH MARSH and SLOUGH

Carex lyngbyei   xò ]7òEќÉШÉE?]E

Å Northern California, Pacific NW, to 
Alaskan estuaries

Å Rare but locally abundant in N California
Å Large populations in, Mendocino estuaries except Gualala
Å Obligate tidal fresh-brackish marsh, along channel banks
Å Productive juvenile salmonid habitat [OR-WA; CA?]



TIDAL BRACKISH MARSH 
and SLOUGH

Carex lyngbyei   
xò ]7òEќÉШÉE?]E

Limiting local factors:

Bank erosion

Heavy Ulva wrack 
deposition

High salinity during 
droughts, low freshwater 
stream discharge in 
summer


