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1.0 Scope and Purpose of Report 

Biological assessments of scnsitiYc species are conventionally prepared for sites of proposed land usc 
change: in California, pursuant to various state and federal regulations, such as CEQA (California 
Environmental Quality Act), NEPA (National Environmental Policy 1\ct of 1969), or ES1\ (federal 
Endangered Species Act). Biological assessments typically consist of either presence/absence 
sur;.reys for sites within an artificial project boundary, or limited database searches for past reports of 
species occurrence at or ncar the site evaluated. TI1e site boundary or "project footprint" bias of 
biological assessments distort a broader biogeographic perspective: the relation of the communities 
and species to larger geographic patterns of distribution. They generally focus narrowly on species 
w1th special legal status. 

The tendency for biological assessments to emphasize legally elite species at the expense of other 
components of biological diversity may substantially underestimate cun1Ulative impacts of land usc 
changes on regional biodiversity. Rote searches of databases for reported historic localities of federal 
or state-listed endangered, threatened or rare taxa do not address the conservation significance of 
many other significant components of biodiversity. These include: populations of many non-listed 
but uncmntnon and declining "species of concern"; distinctive or unique populations of ecotn)es 
(locally adapted, specialized genetic varieties), stable hybrids and introgressants (natural parent­
backcrossed hybrids), old relict stands, geographic range limits or extensions, type localities (source 
populations of original definitive species descriptions) core populations (main populations, the 
sources of founders of new populations), and complex or distinction suites of species (i.e. untguc 
communities). 

Even for legally protected rare species, the biological assessments often emphasize short-term 
presence/ absence surveys, or narrow spatial focus on reported species distributions. This en1phasis 
tends to inflate the significance of negative reports based on poor or erratic past sampling, and may 
underestimate the biological significance of unoccupied suitable habitats of limited distribution 
within historic species ranges. It is precisely the distribution of suitable unoccupied habitat within 
historic ranges, in relation to the distribution of modern species populations, that is the concern of 
concervation and recovery of endangered species - the prin1ary goal of the Endangered Species Act. 
'l'his conservation and recovery context is also usually lacking in biological assessments. 

This assessment of the flora and insect fauna of Tomales Dunes adopts a broader biogeographic 
focus than typical biological assessments. It gives full weight to species of limited distribution or 
taxonomic significance- objective components of biological diversity~ v.rithout prejudice to their 
current legal status. It abo considers the relation of biological resources at Tomales Dunes in 
relation to the larger distribution of landforms, comn1tmities, and populations to which they belong. 

2.0 Tomales Dunes: geographic setting 

Tomales Dunes, Marin County, California, is the dune complex that extends from Dillon 
Beach to Sand Point at the mouth of Tomales Bay, landward approximately 3.5 km 
(southeast), beyond Tom"s Point (Figures 1, 2). It is roughly centered 38.24 degrees N, 
122.96 degrees W (U.S. Geological Survey, Tomales Quadrangle). The dune complex 
consists of at least two dune sheets of variable ages. The conspicuous, active, mobile 
western and central dunes (popularly known as Lawson's Landmg or Dillon Beach dunes), 
developed on top of older shallow marine sand deposits, comprise about half the dune 
system; this younger, actiiJe western dune sheet extends approximately to Brazil Beach (Figure 2). 
The extensive older, eastern stabzlized dune shee!, extending over bedrock and hillslope soils far 
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southeast of Brazil Beach, is quite stabilized and concealed by coastal scrub, old eucalyptus 
plantings, and rangeland. The downwind extreme end of the older dune sheet occurs at a 
point north and cast of Tom's Point, which supports local relict dunes of the same or similar 
age (Cooper 1967; Figure 2). The older sheet consists of stabilized U-dunes (see below). The 
younger and older dune sheets can be distinguished visually by the color of the sand: the 
older, weathered dune sands are yellowish brown or grayish-brown (due to yellowish iron 
oxide staining and organic staining associated with soil formation over n1illcnnia), whereas 
younger dune sand is relatively unweathered and whitish or gray-white. 11re sheets can also 
be distinguished in part by vegetation: serui-open dune scrub, Ammopbi!a, or bare sand on 
the younger sheet, and dense, closed scrub or plantings on the eastern sheet. Tbe transition 
zone between older and younger sheets occurs north of Brazil Beach, where the younger 
sheet irregularly overrides the older. 'lbe highest dunes (altitude of over 120m; Cooper 
1967) are associated with the older, easterly sheet where it overrides billslopes (marine 
terrace, locally exposed where dunes have deflated to base level). The familiar "Dillon Beach 
dunes" arc essentially identical with the younger dune sheet portion of the Tomales Hay 
dune complex. 

Public access is confmed mostly to the younger dune sheet west of Brazil Beach. The 
"Dillon Beach" locality of botanists (Howell 1970, Smith 1998) is not restricted to the dune 
sheet, and includes the maritime bluffs and hills lopes above Dillon Beach; conversely, much 
of the Tomales Dunes sheet is remote from Dillon Beach, and is closer to Tom's Point. 

The Tomales Dunes contrast strongly with the two proxinratc dunes systems, Bodega Head 
and Point Reyes. The Bodega Head dunes are extensively stabilized almost throughout by 
plantings of European beachgrass (Ammopbi!a arenaria) and bush lupine (Lupinu.r arborem) 
established in the 1950s. They include small remnants of older dunes, but not an extensi\·e 
complex of multiple aged dune sheets, and a relatively small portion of the dunes there climb 
over hillslopes or bedrock (Cooper 1967). Point Reyes dunes are more extensive along the 
shoreline than Tomales Dunes, and climb over mesas and hillslopes rather than recent 
marine deposits. The dunes at Point Reyes lack the large, mobile trans\·erse unvegctated 
ridges and extensive dune slacks (wetlands) that are characteristic of Tomales Dunes. The 
historic structure of the San Francisco dune complex- a mosaic of n1obile transverse dune 
ridges, dune wetlands and ponds, overriding older raised marine terraces and Franciscan 
bedrock (Cooper 1967)- is more comparable to Tomales Dunes. 

3.0 Tomales Dunes: landforms and geomorphic features 

The geomorphic structures and dynamic processes of Tomales Dunes provide the dynamic 
physical framework and substrate for its biotic communities. The principal features, or 
landscape units, and some distinctive features, are described below. 

3.1 Beach. The beach consists of the intertidal foreshore (permanently moist sand), 
and the backsbore area between the limit of perennial dune \'egetation and summer high tide 
lmes (seasonally dry surtacc sand). The beach ts composed ot hne-mcdmm, predommantly 
quartz sand. The beach gracliem is very gently sloping, with a wide backshore zone (recently 
50 to over 100m wide near Sand Point) consisting of one beach ridge or two welded low­
angle ridges deposited over the winter beach face. The backshore is narrowest at the north 
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end, and widens to the south, forming multiple beach ridges and enclosed backshore runnels 
or tcn1porary ponds tnost years near Sand Point, a beach feature intcrn1cdiatc bct\vccn a 
rccurved sand spit and cuspate foreland. 

The wide backshorc is key for the extensive dune development: it is the abundance of fine­
medium sand, and persistently wide "sand fetch" - the sweep-zone for dry backshore sand 
transported by onshore westerly winds - that is responsible for the exceptionally large dune 
sand accumulations in the active historic transverse dune system, and the large multiple relict 
foredune ridges (Figure 3). The beach sand is also well-sorted, with negligible coarse sand or 
pebbles, so lag surface "armoring" (accumulation of coarse particles on deflated sand 
surfaces, resisting further deflation) of the beach does not occur. 

This wide, gently sloping beach profile is associated with wide surf and swash zones, and 
contrasts strongly witl1 the coarse-grained, narrow, steeply sloping beach of modern outer 
Point Reyes (high-energy, plunging breakers and narrow surf/swash zone). The gently 
sloping beach proftle and dissipative wave energy environment select for relatively fine sand 
grains. The wide ebb tidal shoal at the mouth and offshore of Tomales Bay is a major 
dynamic structmal influence on the maintenance of the wide, dissipative beach profile. 
(Figme 1). It is the association of the Sand Point-Dillon Beach with this permanent 
Tomales Bay ebb shoal, and its associated shallow nearshore and offshore zones, that 
distinguishes it from the relatively steep, coarser-grained Point Reyes beach. 

The beach is only slightly affected by vegetation in tl1e short-term. The prevalent vegetation 
is sea-rocket, Cakzle maritima, an annual to short-lived perennial European forb, forming 
thousands of low-growing, spreading clumps, where seeds arc deposited in winter drift­
zones. Mininlal perennial native dune vegetation occurs on the beach, and has negligible 
influence on sand transport. Emopean beachgrass (marram or marram grass, Ammophi!a 
arenana) regenerates from storm-eroded fragments deposited in winter, and initiates embryo 
foredunes in the backshore zone. The abundance and distribution of young Ammophila 
clones in the backshore is highly variable among years, usually greatest following major 
storm -erosion events resulting in scarps (vertical cliffs) in the beachgrass-dominated 
foredone. There are minimal local seed somces for native perennial dune vegetation, and it is 
therefore likely that the essentially European beach vegetation will persist. 

3.2. Foredune and relict foredune. Cooper (1967) noted that the wide foredone 
zone, densely covered by Al?;mopbila arenmia cut nearly cut off fresh sand supply from the 
beach to the dune system. The date of Ammophi/a dominance is not known precisely, but 
preceded the 1950s, when Bodega Head dunes were actively stabilized by mass-planting of 
marram. Cooper (1967) mentions early unsuccessful attempts to stabilize Bodega dunes 
circa 1925, and this suggests a likely period for the earliest deliberate attempts to stabilize the 
Dillon-Sand Point beach foredunes. Spontaneous colonization of Dillon-Sand Point Beach 
may also have occurred at or before this time. 

lhe current toredune system cons1sts ot an outer, actJVe toredune ndge at the back ot the 
beach, and a series of partially fused relict, stabilized former foredone ridges, forming an 
irregular terrace or plateau. At least two relict ridges, likely remnants of former 
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beach/ foredunc positions, can be visually distinguished at some points, but most of the 
stable foredunc zone is irregular and hununocky. 

The outer foredune ridge is the only one with consistent active sand deposition; the dense 
/lmmophi!a cover traps nearly all sand in this zone (Figure 4). Some blowouts (gaps in 
vegetation undergoing active wind-erosion and dune movement) occur, primarily at the 
soutb end of the foredunes, in association with current or former footpaths. The foredune 
is variable in height, but ranges between approximately 3 to 5 m above the backshore at its 
toe. The foredune crest is relatively linear, sculpted by former wave-eroded, linear scarps 
that have regenerated vegetation and sand accretion following storms. The crest zone is 
hummocky, with large sand-shadows (zones of concentrated sand deposition behind 
obstacles) that at least kmporarily inundate the Ammop!Jila, burying its erect leaf canopy. 1 
subjectively estimate annual local rates of sand accretion between 0.3 to 1.2 (possibly 1.5) m 
of sand per year in the foreslopc and crest zones of the fore dunes. In recent year:;, most 
backs lope (cast-facing) areas of the outer foredune have been stable. 

The interior relict foredunc zone is largely stabilized, and has developed some native and 
non-native dune scrub vegetation associated witb older, stable interior dunes to tbc east 
(Figure 4). Substantial cover by living Ammophila and its persistent leaf litter dominates the 
surface, and shrubs and forbs arc widespread. The height and topographic relief of the relict 
fore dunes are greater tban those of tbe foredunes, suggesting eitbcr reworking by wind 
QJlowouts, growth followed by stabilization), or longer duration of former fore dune 
position. The great widtb of the relict foredune zone (several hundred meters, variable) is 
consistent with past long-term beach progradation Q>uilding seaward), which is exceptional 
in California. Most foredunes in central California exhibit indications of recurrent scarping 
and retreat. The fore dunes appear to be prograding today mostly at the soutb end, near 
Sand Point (where embryo foredunes and fore dune accretion are best developed); the 
northern segment (Dillon Beach) appears to be eitber stable or retreating. 

3.3. Western dune slacks. As Cooper (1967) observed, tbe stabilization of the 
foredunes by Ammophila eitbcr caused, or amplified, the development of a wide dune 
deflation zone, forming extensive dune slacks (flats eroded to ncar the water table, forming 
wetlands) in the lee of tbe foredunc zone. The extensive western dune slacks were used for 
grazing in Cooper's era, and arc currently used for mixed grazing and recreation. They also 
support extensive coastal wetlands (Fig. 5). '[he dune slacks occupy a significant portion of 
the younger dune system (tbe portion west of Brazil Beach, Tomales Bay), and are most 
extensive ncar Sand Point. 

3.4. Interior mobile transverse dunes and slacks. The large, mobile dunes of the 
Tomales Dunes system consist of a geologically young sheet of transverse dunes in stages of 
degeneration (Figure G). Transverse dunes resemble giant sand ripples, witb irregular crests 
perpendicular to the dominant northwest winds. 'fhe transverse dune form is at Tomales 
Dunes appears to be degenerating as a result of (a) colonization by Ammophila at the extreme 
west and cast ends, causing it to break up mto stablitzed ndges and hummocks, or Ll-dunes; 
and QJ) net loss of sand volume due to sand mining, reducing the steep-backed, sharp­
crested, high transverse ridges to lower, broad, convex sheets with poor defmition (except at 
the quarry edge). The transverse dunes formerly represented a series of continuous "waves" 
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of sand blown landward from the Leach. The historic development ofvegetatedAmmophila 
foredunes has severed them from both rep!cnislunent and continuity with the backshore 
sand source. Invasion of transverse dunes by Ammophi!a initially causes them to de\"elop 
\Tgctated dune hummocks, and later U-dunes in various degrees of stabilization. Overall, 
the transverse dune pattern is disintegrating. 

The transverse dune ridges, and incipient U-dunes, themselves act as obstacles to sand 
transport where they form high slip-faces (steep backslopes at the angle of repose for dry 
sand) that trap most blown sand in their sheltered Ice. The migrating slipface overrides 
deflation zones caused by the sand-starvation that the slipface induces. The dune migration 
is associated 111 most areas by a corresponding formation and migration of dune slack. 

The dune slack "floor" elevation varies with depth to the capillary fringe of the water table at 
the time of active sand erosion by wind. Sand is effectively inunobilized by capillary forces 
associated with saturation. In winter, or sununers following very high rainfall, the water 
table surface is relatively high; in summer and especially in drought years, the "base level" for 
potential dune erosion is very low. As the dune slack edge migrates over a seasonally or 
inter-annually fluctuating water table, it leaves traces of wetland ridges and swales, parallel 
with the margin of vegetated slack and unvegetated dune slope. Some ridges, temporarily 
stable in position, accumulate significant dune sand and support lines of transitional 
terrestrial vegetation or actual dune vegetation. These "counter-ridges", or Gegenwalle 
(original german name in older dune physiographic literature; Paul 1944), are scarcely 
developed along most of the central coast, but are associated with Pacific Northwest dunes. 
Tomales Dunes have supported the most differentiated counter-ridge patterns of dune and 
slack in the central coast region between San Luis Obispo and Humboldt Bay. 

In contrast, where the dune slack is eroded to the greatest depth by wind deflation prior to 
vegetation establishment, it fonns seasonal ponds when water table elevations rebound in 
winters or wet years. Although the entire slack may become temporarily flooded during 
series of intense winter Pacific storms, seasonal and effectively perennial ponds within slacks 
are local and few, forming mostly in the northwestern portion of the dune system. The 
natural perennial ponds are generally elongated and aligned with northwest winds, and are 
dozens of meters long or more, but usually less than 5-6 m wide in spring (I'igure 7). 

The dune slacks at the southwest and northwest ends of the dune systems are stable, owing 
tu the upwind influence of closed Ammophila vegetation. ]be dune slacks at the eastern end 
of the younger dune sheet are unstable, subject to either net growth (north end), or net 
infilling with mobile sand (south end). The loss of slip-face dune form, and its replacement 
with convex, shallow "lapping" dunes, is associated with rapid transgression of mobile dunes 
over dune slacks. The shift from slipface to "lapping" dune form has been conspicuous in 
recent years at the south end of the Tomales Dunes. It appears to be associated with some 
upwind stabilization by Ammop!Hla, which prevents large volumes of sand from being 
transported to the crest, and maintaining dune height and steepness during migration. Sand 
nurung appears to have sundar downwmd effects 

3.5. Climbing dnnes. Much of the northern and eastern portions of the Tomales 
Dunes complex consists of climbing dunes with hummocky, irregular topography or U-
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dunes, fortncd by past mit,Tfation over older marine terrace soils or Franciscan forn1ation 
soils (Figure 8). \'Voody vegetation colonizes and dominated central California coastal dunes 
after they become fully stabilized by vegetation. The younger, western dune sheet 
(associated with Dillon Beach/Lawson's Landing area) has significant areas of dune scrub, 
primarily associated with the northern edge of the dune sheet where it forms Other, younger 
dune scrub is developing on Ammopbila-stabilized relict forcduncs and some l'-dune flanks 
in the central dune area. Much older dune scrub is associated with the climbing U-dunes 
(paleodunes, possibly late Pleistocene age) north of Brazil Beach and Tom's Point 
(unavailable for survey; no public access). The exceptional elevation of the climbing dunes 
(up to 120m before 1967; Cooper 1967) is largely due to the high base elevation of the 
dunes, nor the actual thickness of the dune deposits. 

Erosion of some stabilized climbing dunes (scarp exposures of the large spring and dune 
canyon 1997-2002; see below) has exposed at least two buried former dune scrub soil 
horizons, indicating multiple episodes of dune deposition, long-term stabilization associated 
with soil formation, and burial by mobile dunes. Such cycles demonstrate prehistoric, 
periodic rejuvenation and re-formation of stable dune scrub within at least portions of the 
younger dune sheet. 

One conspicuous, outstanding climbing dune feature is an isolated bedrock outcrop, about 
40 min elevation, manded by unvegetated sand on most ofits west face, and sparse dune 
scrub on its south, cast, and north slopes. It is located southeast of the Lawson Landing 
campground entry gates, where it appears as the high point of the dune horizon. "1 he crest is 
variably shallowly buried or scoured free of sand. The feature appears to be an anomalously 
large isolated dune in fixed position (Pigure 9). Cooper (1967) interpreted the hill to be an 
ancient sea stack, associated with a former marine terrace, 1nostly overridden by a transverse 
dune ridge. 

3.6 Dune-dammed ponds. Large migrating climbing dunes can obstruct seasonal 
drainages, impounding hillslope runoff or s treamflows in gulches or ravines, thus forming 
wedands or ponds. "lhe climbing dunes of the outer, younger dune sheet have long ago 
formed a large dune-dammed pond (Cooper 1967; Pigures 1, 2, 10). Smaller, ephemeral 
dune-dammed ponds occur below emergent dune springs and ephemeral streams in d1c 
dunes along the northern edge of the climbing dunes. Dune-dammed ponds are distinct 
from the seasonal ponds in dune slacks ncar sea level, which are associated with groundwater 
elevation fluch1ations in d1ick dune sand and marine sand deposits ncar sea level. 

3.8 Dune spring and canyon. An exceptionally large, perennial spring emerges in 
the climbing dunes southeast of the isolated bedrock outcrop/ clin1bing dune feature (Figure 
11 ). The spring occurs along a contact surface between the younger dune sheet and the less 
permeable underlying terrestrial soils (probably marine terrace sediments), which appear to 
function as an aqua elude (barrier to infiltration). The spring may be related in part to dune­
damming (sand infilling and impeded drainage) of small streams in gulches draining the 
aUjacent hillslopes, and local groundwater discharge. The spring is reduced to a mere 
summer seep and \VCtland "oasis" within the xeric dune vegetaticJn in years of low rainfalL 
In years of high rainfall it becomes becomes a perennial spring with very high peak discharge 
in winter and spring months, when the spring surface (up to 4- 5 m wide) is a roiling, 
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turlmknt water surface. The seasonal stream formed by the spring saturates the sand below 
it, eroding a wide, braided sand-bedded channel up to approximately 20m wide. In 1997-
1998, the stream eroded a continuous channel through the dunes to Brazil Beach, Tomales 
Bay, where it terminated in an alluvial fan composed of dune sand with traces of terrestrial 
soil and pebbles. The seasonally moist bed provided a "nursery" for Ammophila fragments 
and seedlings in less energetic subsequent years, and the lower % of the channel has largely 
become invaded by Ammophila dune hummocks 2 ~ 3 min height above the bed. The active 
stream now terminates approximately 200m distance below the spring, where ephemeral 
dune-dammed ponds infiltrate into dune groundwater. The high dune scarp exposed by the 
stream canyon in the dunes revealed buried relict soil horizons of former stabilized dune 
surfaces. These are now becoming obscured by vegetation. 

3.9 Paleodunes (ancient U-dunes): Southeast of the dune scrub of the climbing 
dunes at Lawson's I ,an ding, and north of Brazil Beach to Tom's Point, is an extensive set of 
much older (likely late Pleistocene) U-dunes and deflated dune surfaces. The U-dune 
topography remnants are not highly conspicuous from the perspective of publicly accessible 
dune peaks in the public Lawson Landing recreational areas above Brazil Beach: the dunes 
are mostly obscured by coastal scrub vegetation, and some blue gum (eucalyptus) stands 
(Figure 12). The ancient U-dunes consist mostly of nearly parallel ridges (linear dunes) and 
troughs aligned with dominant NW winds. A few blowouts in the older dunes, revealing 
weathered yellow-brownish (iron oxide-stained sands) arc still evident. Cooper (1967) 
reports that tl1e palcodune deposits here arc generally thin, with exposures of bedrock, and 
lag deposits of coarse particles. 

4.0 Vegetation and plant communities of Tomales Dunes 

4.1 Flora of Tomales Dunes 

Geographic Jllrvey areas and habila/J. The local Tomales Dunes flora is incompletelv 
surveyed. Approximately half the dune complex consists of tl1e eastern paleo dunes 
northeast of Tom's Point(ancient U-dunes, possibly Pleistocene age) on multiple privately 
owned parcels. A related portion of the ancient dunes occurs on the northwest shore of 
Tom's Point below the small unnamed stream. Other than this conservation land (Cypress 
Grove, Audubon Canyon Ranch), the eastern dune sheet is not currently available for 
surveys. Portions of the coastal scrub on the unsurveyed eastern paleo dunes appear to be 
represented by vegetation stands on the accessible Lawson's Landing area, but large areas of 
apparently distinct vegetation types (including mesic scrub with apparent seasonal stream 
influence, indicated by relatively high frequency of Herac!e!IJJJ !anatum, Eriophyi!Hm 
stoechadifolillm, and other species very infrequent on the Lawson Landing stable dunes) also 
occur. The known partial flora of Tomales Dunes is therefore largely restricted to the much 
younger portion of the dune sheet at Lawson's Landing. 

Past botanical surveys in the Lawson's Landing dunes are not consistent in 
geographic or ecological scope. Recent surveys by Monk and Associates ( 1 YYYJ were linuted 
to the sand quarry areas. 'TI1e extensive and precise unpublished vascular species list for the 
"Dillon Beach Area" prepared by Doreen Smith (1998, San Rafael, CA) combined original 
surveys by Smith, and "all previous lists combined", citing Wilma Follette, Robert West 
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Oneal botanists), andj. T. Howell (Howell1970). The "Dillon Beach Area", however, 
includes species-rich coastal grassland and scrub on much older marine terrace and 
Pranciscan formation soils that lie well outside the Tomales Dunes sheets, and are not 
appropriate to combine with an ecologically-based Tomales Dune flora. Review of the 
Smith list confirn1s 1nany species that arc not found in coastal dunes, ancient or recent. A 
similar problem occurs with locality descriptions of "Dillon Beach" without specifiC 
reference to dunes, as in some taxa reported by Howell (1970). Some of these ambiguous 
geographic/habitat descriptions can be resolved by recent obsen·atiom of confirmed taxa. 

It is also difficult to distinguish between some recent and historic records in the local 
To1nalcs Dunes flora, owing to some uncertainty regarding the status of possibly or 
presumably extirpated species. For example, Howell (1970) reported Glehnia littora!iJ ssp. 
leiocarpa (as Cymopteris leiocarpa, a synonym) in his 1949 Marin Flora, the southern limit of the 
subspecies, but there are no recent records of this taxon in Marin County; it may be 
presumed extirpated at Dillon Beach (the reported Howell locality), given its typical unstable 
beach-foredune habitat and modern prevalence of Ammopht!a. With other older reports of 
infrequent to rare plant taxa, there is often much greater uncertainty regarding their current 
population status in the Tomales Dunes. 

Important evidence regarding California coastal plant migrations over geologic time 
lies in the patterns of distribution, and gaps in distribution, of coastal dune plant species; the 
presence and absence of species among Tomales Dunes and other dune systems in the 
region. In addition, the isolated local Tomales Dunes populations of these species contain 
genetic information that is likely to be significant for future research in their population 
structure and ancestry. These data may enable past migration patterns of California coastal 
vegetation over geologic time to be reconstructed. Local extirpation of plant populations at 
Tomales Dunes due to direct or indirect effects of land use changes may permanently erase 
opportunities to recover important genetic information. 

Distinctive aspects of the Toma!eJ Dunes flora. There are numerous examples of 
anomalous, distinctive, unique, or otherwise biogeographically significant distributions of 
plant taxa at Tomales Dunes, compared with the adjacent Point Reyes dunes, Bodega Head 
dunes, and other dune systems of the central and northern California coast. Plant rarity and 
legal protection status is considered separately from this aspect of biogeographic 
significance. 

Some wide-ranging, common elements of coastal dune sctub arc conspicuously 
absent or rare at Tomales Dunes. Lupimts chamissonis (Chamisso's or silver dune lupine), the 
native shrub lupine of central coast dunes, is either absent or very rare at Tomales Dunes. It 
was reported at Dillon Beach by Cooper (1967), and recently by Monk and Associates 
(1997), but all specimens I have examined are a highly silky-silvery pubescent form of yellow 
bush lupine (Lupinus arboreus), a State-nati\'e species (doubtfully or exceptionally native to 
coastal dunes; Cooper 1936, and Appendix 2, this report) historically seeded into Califorma 
JUlle~ fulluwi.ug _/1mmup/;t/a plan Ling~ tu ::;laG.il.lLe il1eru. Tire superllcial resetnUlauce of tills 
highly silvery-silky biotype of yellow bush lupine to Chamisso's dune lupine may be the basis 
for misidentification of plants in their vegetative state. Iitiogonum latifolitiJII (coast 
buckwheat), quite common on coastal bluffs and stable dune vegetation in Marin County 
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and n1ost of the California coa.st, is also absent or \'cry rare in 1'otnales Dunes. Poa do;(g!aJii, 
a coastal dune bluegrass, is common widespread in Point Reyes dunes and most central coast 
dunes. It was reported by Smith (1998), but is apparently locally rare at Tomales Dunes, 
anotl1er exceptional variation in llie composition of the stable dune vegetation. Similarlv, 
Al1emisia pymocep!Ja/a (dune sage), a widespread and common species typical of early 
successional stages of dune stabilization at Point Reyes (and most of the central and 
northern California coast's larger dune systems) though reported by Smilli for the Dillon 
Beach area as a whole, is scarce or absent in llie Tomales Dunes vegetation. Bolli dune 
wallflowers of this region, Erysimum Jranciscanum and 1=?.. men:;;jesii ssp. concinnum, are also absent 
at Tomales Dunes, but present (lliough uncommon) north and soulli of it. 

Lupin us tides!romii (fides tram's lupine), a rare (and listed endangered) endemic low­
growing perennial forb (Figure 13) was reported from Dillon Beach (in grazed deflation 
dunes near the campground entry gate) in tl1c early to mid-1990s (Monk and Associates 
1999, U.S. Fish and Wildlife Service 1998), but no voucher specimen was collected to verify 
its identification before the population was extirpated. If lliis is indeed a genuine natural 
locality of this species, it would be llie only one outside of llie lliree known historic disjunct 
population centers at Russian River dunes, Point Reyes dunes (llic largest population), and 
tl1e Spanish Bay (Pebble Beach) dunes of tl1e Monterey peninsula. Another perennial dune 
forb with a highly discontinuous distribution in southern portions of its range, Tanacetum 
camphora!Jtm (dune tansy), occurs locally in Tomales Dunes, but is ollierwise absent between 
San Francisco (soullicrn limit) and llie central Mendocino County coast. The Tomales Bay 
phenotypes are quite distinct from the San Francisco population, and are intermediate with 
lliosc of Humboldt County coast norlliward. 

Of llic annual native dune forbs species with relatively narrow distribution, only a 
few found in Point Reyes dunes have been reported in Tomales Dunes. Bolli fdrms of 
0Jon·zanthe cu.rpidata (San Francisco spineflower; Fig. 14), formerly recognized as 
taxonomically varieties (vars. villosa, cuspidata), occur together in mixed populations at 
Tomales Dunes, ncar tl1c norlliern historic limit (where only var. villosa occurred) at 
I Iorseshoe Cove, Sonoma County (Salt Point State Park; Beste/ a!. 1996). In contrast, 
Ca.rtilleja exserta ssp. latifo!ia (coast or broadleaf purple owl's-clovcr) and Monardel/a undulata 
(dune coyote-mint), both local at Point Reyes dunes, and historically known mostly from 
there, San Francisco, and Monterey dunes) are apparently absent in the local Tomales Dunes 
flora. Cilia capita/a ssp. chamissonis (Chamisso's dune gilia) was not reported from Dillon 
Beach by Howell, and I have been unable to locate it in Tomales Dunes scrub, lliough it has 
been reported from the Dillon Beach area by Smilli (1998). If it is indeed absent in dunes 
here (it is at least very uncommon), this would be a large gap in its distribution from San 
Francisco to Salmon Creek (N end Bodega Head dunes). Other anomalously "missing" 
species at Tomales Dunes, expected based on regional distribution or frequency in Point 
Reyes dunes, include western or cobweb lliistle (Cirsium occidentale), Castille;a wightii and C. 
afjinis (paintbrush), and large-flowered linanthus (Linanthus grandijlora). Tomales Dunes has 
suitable habitat wiiliin geographic ranges of some rare plants native to dunes and slacks of 
l'omt Reyes dunes, but have eillier not lustoncally occurred naturally at Tomales Dunes, or 
became naturally extinct there before discovery: lliese include Sonoma spine flower 
( Chonzanthe va/ida), Marin horkelia (Horkelia marinensis), and beach layia (Layia carnosa), and 
Franciscan thistle (Cimum andrewsi1). 
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As described in Appendix 2, unique putative intermediate or hybrid plant complexes 
occur at Tomales Dunes, some with no clear taxonomic status. _t\ form of wildrye (Leymus) 
intermediate in many traits of L. xvanaJI/verien.r:s and L pacijims, (or the base species L mo!lii, 
L triticoides, L pacijims) may be endemic to this dune system (Fig. 15). Its taxonomic status is 
unclear. The very uncommon Leynm.r paciftcus (Pacific wildrye; Fig. 16) docs occur as C!ther a 
pure species, or intermediate with the widespread L tnficoide.r, in a cluster of small 
populations at Tomales Dunes ncar the dune spring. A local population of a dwafish 
bq11hetum (horsetail), exhibiting affinities with E. xftrrisszi', occurs extensively in one dune 
slack at Tomales Dunes (Pig. 17). No comparable Eqzziretum populations arc reported from 
other coastal dunes of this region. 

'lbe dune slack ponds of Tomales Dunes support exceptional populations of 
wetland and submerged aquatic plant species seldom found in coastal dunes. Extensive 
stands of western I ,ilaeopsis (Iilaeopsis occidentalii; Fig. 18) occur in Tomales Dunes slacks. 
·nus species normally is otherwise found only occasionally, and in small col01ues, on 
fluctuating shorelines of internaittcntly tidal or fully tidal coastal lagoons north of San 
Francisco. Some of the largest populations arc undergoing rapid burial by dune 
transgression. 

An unidentified species of Chara (stonewort or muskgrass, Fig. 19; a remarkable non­
marine algal genus that structurally resembles a submerged vascular plant like Na;cu, and 
depends on abundant clissolved calcium and non-acidic water) is seasonally abundant in 
deeper dune ponds of Tomales Dunes. Chara is generally not reported from coastal lagoons 
or dune ponds in California, where lagoons usually are either saline or brackish (sodium-rich, 
subject to dominance by l{uppia, wigeongrass) and dune ponds are normally acidic to highly 
acidic. Somt species of Chara arc common in ricefields and irrigation ditches of the Central 
Valley, hut the identity of tllis coastal Chara is not currently known. Several listed rare 
endemic coastal species of Chara occur in Britain and Europe, but there are no modern 
studies of the genus on the California coast. Also rare in coastal dune slacks are native 
pondweeds: two arc locally abundant in Tomales Dunes ponds, PotamogetonflliosN.r, and P. 
11odo.rus (Pig. 20). These two pondweed taxa themselves are widespread, but uncommon in 
California. 

Rare, .rpecial-.rtatus, or listed endangered plants at Tomales Dunes. In addition to plant 
populations witl1 biological significance (taxonomic, biogeograpllic, biological conservation), 
tl1cre arc also listed rare plants at Tomales Dunes, some witli protected legal status (state or 
federally listed species under endangered species laws) or institutional recognition of 
conservation priority (e.g. CNPS rare plant inventory list, CEQA status). Nortl1ern salt 
marsh bird's-beak (Cordylanthus maritimus ssp. pa!ustris) lias been surveyed at the Brazil Beach 
bayshore sandy tidal marshes (salt marsh and brackish seep mars lies at tl1e toe of tl1e dunes) 
since at least 1991 (Grant Fletcher, Sonoma, CA; unpublished data, 1991-2000; CNDDB 
2000). Individual colonies of C. maritimus liere are subject to extirpation by cattle trampling 
and other habitat factors (changes in marsh drainage, salinity, sediment accretion, 
competition), but the larger population is likely to persist. The subspecies is widely 
distributed but uncommon in Tomales Bay salt marshes, and is locally abundant at some 
localities, sucli as \'Valker Creek delta marsh. Lupinm tidestromii (l'idestrom's lupine, a 
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federally listed endangered plant) was reported by Dianne Lake of WESCO in 1990 surveys, 
but has not been observed in the last decade. If the identification of this species was correct, 
it may still be part of the local flora, because it is likely to support a long-lived persistent seed 
bank. 

Other special-status rare plants are reported from near Tomales Dunes (Dillon Beach 
area), but have not been verified to occur spee1fically on dune substrates. These include 
northcoast phacelia (l'hacelia inJulans ssp. continentiJ), and Blasdalc's bentb>rass (Agros!iJ 
h!aJda!ec). Focused searches for these species arc needed to determine locations of 
populations in relation to the dune sheet. Some rare plants of the Point Reyes peninsula, or 
other north coast localities, appear on "potentially occurring" checklists for Tomales Dunes, 
but are either not known to occur there, or arc artifacts or errors of databases organized by 
USGS quad sheets (geographically or ecologically unlikely at Tomales Dunes localities); these 
include: Pt. Reyes blcnnosperma (Bienno.rper7Jia nanum var. robustum), swamp harebell 
( Campamcla califomim), 1\ft. Vision ceanothus ( Ceanotlms glon"osus), Sonoma spine flower 
(Cbon.zantbe va!ida), Raiche's red ribbons (Clarkia concinna ssp. raichec). The federally 
endangered showy Indian-clover (Ttijolium amoenum) docs not occur in the Tomales Dunes 
system, but is native to the older grassland soils of the marine terrace; it is not expected to 
occur in dry stable dunes, but could potentially occur in grassland of seasonally moist but 
non-wetland dune slacks. The rare coastal rock morning-glory, Calystegia purpura/a vat . 
.raximla, is also reported from the area by Smith (1998), but has not been verified on the 
dunes themselves. It is not expected to occur on thick dune deposits, based on its 
clistribution and rocky coastal habitats in northern Sonoma and southern Mendocino 
Counties, the core of its range. It may possibly occur along the thin edges of the Tomales 
dune sheet, or in deflation zones of the paleodune sheet. 

4.2 Plant communities and vegetation of Tomales Dunes 

Tomales Dunes contain a wide range of coastal dune and dune slack (wetland) plant 
communities, some of which are highly distinct from their closest comparable types at Point 
Reyes dunes and Bodega Head dw1es. The vegetation includes most elements typical of 
Point Reyes dunes, but with contrasting composition of plant communities. These basic 
vegetation types at Tomales Dunes include: 

(a) European beachgrass (Ammophi!a arenan·a)-dominated fore dune and stable 
backdune grassland, mixed with yellow bush lupine (Lupinus arboreuJ)- Fig. 2; 

(b) transitional decadent Ammophila and native dune scrub in stabilized, older, 
landwardAmmophi!a dunes (forb understory, shrub layer dominated by coyote-brush, 
Bacchanj·pilulan·s and mock-heather, Ericameria ericoides)- Fig. 2; 

(c) native pioneer mobile dune for bland (dominated by prostrate beach-bur, AmbroJia 
rhamiJsonis, and yello\v sand-verbena, Abronia !atifo!ia, and dune rush, Junms lesatni (cf. 
J. bmven) 111 sparsely vegetated mobtle dunes locally free ot Ammophcla) - hg. 21; 

(d) stabiliud dune scrub dominated by yellow bush lupine, Lupinus arboreus, and 
mock-heather, Rricameria ericoides, with a rich and variable ground layer of annual and 
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perennial forbs (both native and non-native), locally abundant tallnatiYc perennial 
forbs, and \Videsprcad non-native annual grasses, producing a nearly closed (_~ap­
free) vegetation- Fig 8; 

(c) dune slacks with variable grassland and coastal marsh vegetation, with dominants 
including juums lesmrii, S cirpu.r pungens, E!eochan's maavs/achya, Paten til/a ansen·ua, 
Trzfo!ittm woml.fkioldiz~ Distich/is spicata, and an EquiJetum comparable to E xfem'sii­
rig. s; 

(f) rare dune slacks with deeply flooded, base-rich (calcareous) seasonal 
ponds/seasonal marshes, dominated by perennial and annual submerged aquatic 
vegetation in submersed phases, including two regionally uncommon native 
pondweed species (Potamogetonfolioms, P. nodoJU.r) and a macroalga (Chara sp.), and 
dominated by graminoid marsh vegetation (EieochariJ macm.rtm-hya, ScirpN.rpun.~ezz.r) in 
emergent phases - rig. 7; 

(g) small inclusions of willow riparian thickets (Salix sitchensi.r, S. lasiolepis) in dune 
slacks with little cattle grazing; 

(h) fringing shoreline tidal salt marsh vegetation witl1 variable salinity (fresh-brackish 
seeps to hypersaline pans) and highly variable dominants, ranging from seasonal 
hypersaline wigeongrass pans (&tppia maritima), saltgrass/pickleweed marsh (Di.rtichlis 
spicata, Salicomia virginica), to highly variable mixtures of saltgrass/salt 
msh/jaumca/ silverweed/bulrush and clover (Dzstitb!is spicata/ Junms lesmrii/ Jaumea 
camosa/ Potentilla anserina/ S cirpus pungens and Trifolium wormskioldiz) 

In addition, other diverse coastal scrub vegetation types occur on the older, eastern 
paleodune sheet beyond the accessible survey area, on privately owned parcels with no 
public access. The structure and composition of the paleodune coastal scrub is therefore not 
reported here, but it appears to include a much larger proportion of coastal scrub elements 
from tl1e older soils of the adjacent marine terrace, including mesic elements associated with 
seeps and surface drainages. 

The prin1ary distinguishing features of Tomales Dunes vegetation include: (a) the Yery high 
proportion and extent of dune slack wetlands, including base-rich (calcium carbonate­
enriched) marshes and ponds; (b) tl1e very high proportion of naturally mobile, unvegetated 
or sparsely vegetated high-relief dunes still uncolonized by /Jmmophila; (c) the largest 
continuous expanse of native scrub vegetation on paleodunes (possibly Pleistocene age) in 
California north of Monterey Bay; (d) the northernmost stands of extensive, continuous, and 
still-expanding dune scrub dominated by mock-heatl1cr, Erz'cametia ericoides. !\lock-heather is 
the characteristic and dominant coastal dune scrub plant species of the entire central 
California coast, and Tomales Dunes represents the northern linlit of its full development . 
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distribution of some dominant, common, and uncommon plant species in the plant 
communities of Tomales Dunes. The characteristic dune scrub native Lupin us chamissoai.c is 
effectively replaced here as a dominant by an atypical silvery-silky pubescent form of the 
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historically non-dune yellow bush lupine, LupinttJ arbomt.r. Despite an abundance of early­
stabilization phases of dune forbland and scrub, the normally dominant dune sage (At1emi.rza 
pycnocephala) docs not form a plant community here. The normally rare grass Leymm pacificm, 
though only locally distributed here, is more abundant and extensive (as arc some putative 
hybrids) than the IJ1Jical stable dune grassland dominant, l'oa doug!a.rii, which is absent over 
most of the stable dune area. 

4.3 Rare plant recovery and conservation potential in Tomales Dunes 

Despite the wealth of native dune plant species and their habitats, Tomales Dunes in their 
current condition arc subject to progressive and potentially irreversible degradation of its 
dune vegetation. The unchecked spread of Ammophila into the mobile dunes, spread of 
invasive Co!licosia pugionifonJJis (annual iceplant), and aggressive invasion and excessive 
dominance by yellow bush-lupine are likely to facilitate further wildland weed problems, 
such as dominance by annual non-native grasses, and reduce conservation potential for 
existing sensitive plant populations. Local and unique plant populations, including the 
anomalous intermediate Leyrnu.r (L pacijicuJ-xvancouven.ensis) complex, the intermediate 
Equiset11m (cf. E xjernsiz), the Chorizanthe cuspidata complex, and extensive stands of lj!aeopsZ:r 
ocddenta!is are at risk of significant decline or local extinction if these invasions proceed and 
stabilize the dunes unnaturally in coming decades. 

The Tomales Dunes also have potential for recovery of endangered and other sensitive plant 
species if they are managed to preclude degradation by non-native plant invasions or 
artificial stabilization. The paleodunes may have potential for establishing a population of the 
endangered Sonoma spine flower, Chon.'{!Jnthe va!ida, now reduced to pa!eodunc grassland of 
Point Reyes. Establishment of a second population in its native range, but with an 
independent risk of extinction, may contribute to the recovery of this species. Similarly, 
cndangeed Lupinus tidestromzi and Luyia carnosa arc clearly within historic ranges at Tomales 
Dunes, and have abundant snitable habitat there in current (or improved) conditions. 
Tomales Dunes remains one of the only unoccupied snitable off-site areas for establishment 
of new conservation populations. 

5.0 Insects of Tomales Dunes 
(.rection contributed by David If/right, Ph.D.) 

5.1. The Dune Insect Community 

Unusual soil and vegetation conditions tend to foster unique communities and species of 
insects. Insects arc capable of a high degree of habitat specialization and their populations 
may be restricted to- yet persist on- small patches of habitat (relative to \'Crtcbrates). As a 
result, over time, endemic subspecies or species (found nowhere else) nuy evolve. 

Dunes present unusual ecological challenges to insect species, and have been recognized as 
supporting distinctive commurut1cs of mscct speCies. Coastal dunes arc attractive to people 
and ate subject tu considerable development or disturbance in California (Powell 1981). 
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The Tomales Junes arc an unusual habitat in that they constitute a sizeable pocket of highly 
active n1aritimc Junes, enclosed by narrower shore zones and upland coastal prairie. The 
nearest June habitats of comparable extent arc on Point Reyes and Bodega Head, several 
miles away and outside the flight distance of many insects. further, certain dune insects are 
flightless. The low likelihood of genetic exchange between the nearest population areas 
enhances the likelihood of development of local endemics, and the distinctive environment 
of the dunes means that many species found there do not extend into the more cotnmon 
adjacent habitats. 

To our knowledge, no dedicated study of the insect fauna of the Tomales dunes has yet been 
made, nor has there been any broad survey for species or subspecies endemic to the dunes 
other than a few specific target species. A systematic insect survey of the Tomales dunes 
would be worthwhile. The site is rich in native bee species (Hymenoptera: Apoidea), and in 
particular has good habitat opportunities for ground-nesting native bees (e.g., certain 
andrenids, colletids, halictids, anthophorines, and bumblebees). Other ground-nesting 
insects find similar opportunity in areas of consolidated sands on the site. One example is 
the sand wasp, Bembix sp. (Hymenoptera: Sphecidae). This bee-like and not-very-aggressive 
wasp nests singly but in sizeable aggregations in locations that are used year after year. Sand­
loving beetles (e.g., certain carabids, tenebrionids, scarabs, etc.) are cotntnon on the site. The 
presence of dune specialist insects in other insect orders also is to be expected. 

The dunes area encompasses some more widespread habitat types, notably numerous 
seasonal wetlands. Insect species that use these wetlands are likely to be found at similar 
wetlands outside the dune area, but because of widespread impacts to wetlands and their 
limited availability in California, wetland insect communities also often have unusual or 
threatened species. Duration of inundation is an important factor to aquatic insects and 
other animals inhabiting these wetlands. 'lbe deeper, longer-lasting pools support 
damselflies and dragonflies (Odonata) as well as numerous other aquatic insects. Shallower 
pools lack the large odonatcs but have fly (Diptcra) species, water striders (Hemiptera: 
Gerridae) and diving beetles (Coleoptera: Dytiscidae), for example. How long a pool lasts is 
affected by many factors including its depth, size, and- particularly in well-drained dune 
soils-- topographic position and groundwater level. Alterations in groundwater levels or 
flow may affect seasonal wetland communities. Some insects also use the moist margins of 
seasonal wetlands. The Oregon tiger beetle, Cicinde!a oregona oregona, is common around 
seasonal wetlands on the site and on the moist sands that remain after a pool has 
disappeared, as well as along the beach and mudflats along Tomales Bay. 

The June habitats of tl1c Tomales dunes arc moderately invaded by non-native plants that 
continue to spread. European bcachgrass (Ammophi!a arenaria) alters the dune ecology by 
stabilizing active dunes, greatly reducing sand movement and increasing plant cover. tvlany 
specialized dune insects are adapted to loose and mobile sands and the high solar exposure 
that accompanies bare sands. Stabilization of sands and increased cover alters what insects 
can live there, and dune specialists may die out or be pushed out. Other serious plant­
irl\~asion threats, such as the iceplants and relatives (Aizoaceae), are discussed in the plant 
and Ycgctation sections. 

5.2. Special-Status Insects and Other Arthropods 
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Both species known to occur at the Tomales dunes and species that may occur but have not 
been adequately sutYeyed fot are discussed below. For potentially occurring species, a rough 
assessment of likelihood of occurrence is given. Insects may be listed as threatened or 
endangered under the federal Endangered Species Act but not under the California 
Endangered Species Act. However, the considerations given to rare species under the 
California Environmental C,2uality Act (C:EQA) apply to insects. 

Myrtle's silvers pot butterfly (Speyeria zerene myrtleae)- federally listed 
Endangered in 1992; recovery plan 1998 (USFWS 1998; online at 
http: I I endangered.fws.gov /recovery /#plans). 

This attractive butterfly may be present on the site. There is an unconfirmed report of the 
species from the summer of 2003, in the vicimty of the sand quarry. This report needs to be 
con fumed. 

l observed Myrtle's silverspots just nortl1 of Dillon Beach in July, 2003. Roughly two dozen 
adults were nectaring on bnll thistles (Cin"ium vulgare) near the intersection of Lclani Lane and 
Oceana Drive. This location is 2 kilometers (km) north of the Tomales dunes. 

Myrtle's silverspots are also known from coastal prairie nortl1 and south of the Estero de San 
Antonio, about 3 km north of tl1e dunes, and from Point Reyes peuinsula, including part of 
the northern point directly across Tomales Bay from the Tomales dunes. "Jbe Tomales 
Point population is about 2 km south-southwest of the Tomales dunes. 

Myrtle's silverspots are strong flyers and movements of several kilometers arc quite possible. 
The butterflies are capable of moving widely in search of nectar, host plants, or mates 
(USFWS 1998). 

The larval food plant of the Myrtle's silverspot is Viola adunca, and possibly otl1er violets. 
Violets presently do not appear common in the dunes, but may occur in nearby coastal 
prairie - e.g., above coastal bluffs north of Dillon Beach and on grazed hill slopes 
immediately north of the dunes. Nectar plants arc available in the dunes and campground 
area, including Gn.ndelia strida, bull thistle, seaside daisy (Engeron glaums), and yellow sand 
verbena (Abronia latijolia). Myrtle's silverspots may be attracted to the site by nectar sources. 
Research on a related silvcrspot has shown nectar consumption to be inlportant to total egg 
production by females (Speyeria mormona: Boggs & Ross 1993), and nectar consumption also 
probably affects male activity and longevity. Adult Myrtle's silverspots arc rather 
opportunistic nectar feeders and will use flowers other than those listed above. The closely 
related Oregon silverspot (Speyeria zerene hippolyta) has been observed to nectar on Aster 
chilense, goldenrod (Solidago sp.), beach knotweed (Po!y,gonum paronythia), HypochaeriJ radicata, 
and yarrow (Achillea millefolium), all of which are present on tl1e site. PRNS has recorded 
Myrtle's silverspots nectanng on additional plant species including Umonium calijornicum, 
IlypochamJ-glabra, Abronia umbella!a, and lv[entha p11legium (Smick 2003). 
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On the basis of suitable habitat, nearby and possibly on~site observations, and the mobility 
of the species, I consider Myrtle's silvers pot likely to be present on~site in at least some 
years. Scientifically and legally under the Endangered Species Act, the silvers pot is classified 
as an animal, i.e., provisions of the ESA that apply to animals or wildlife apply to the 
butterfly. For example, unauthorized take of individual Myrtle's silvers pots and alterations 
of habitat that harm them are prohibited and subject to serious penalties. 

Pacific sand bear beetle, or bumblebee scarab (Lichnanthe ursina (Le<":onte 
1861 )) - federal Species of Concern, California Natural Diversity Data~base 
(CNDDB) rank G2S2 (globally and state endangcted) 

The Pacific sand bear beetle is known to occur on the site. I observed about fi,~e individuals 
of the species (three males and a pair in copula) in early May 2004 at the crest of a tall dune 
overlooking Brazil Beach. In the past the species has been observed ncar the old sand 
quarry (Monk & Associates 1999), and suitable habitat is present there and tluoughout much 
of the site. 

The species is restricted to coastal sands in California, and according to CNDDB, may occur 
from northern San Mateo County to Bodega Head. 

These large, sturdy beetles are sometimes classified as scarabs (Scarabaeidae) or often in a 
separate family (Glaphyridae). Because of their size, abundant yellowish hair, and a slight 
appearance of darker bands alternating with lighter on the abdomen, they bear a passing 
resemblance to a bumblebee. Few details are known of their life cycle, which is mostly 
underground. In flight season, adult beetles are active during the day. They are strong fliers. 
Adults emerge from belowground to seek mates. Comparable to other scarabs and 
consistent with behavior I observed, the females probably emit a pheromone that males 
follow to locate them. Eggs probably are laid belowground, and the grub~ like larvae feed 
and grow underground, perhaps for more than one year. They may feed on plant detritus or 
roots or botl1. Pupation probably also is below tl1e sand surface. 

Trigonoscuta (Panormus) tesselata rap bani Pierce 1975 (Coleoptera: 
Curculionidae (weevils)), no common name- no official federal or California status, 
but likely a very restricted endemic. 

This 6~mm dappled gray~gold weevil is virtually unknown outside specialized entomological 
circles. It is part of a highly differentiated genus of flightless, nocturnal California dune 
weevils discussed by Pierce (1975), many of which are endemic to particular distinct patches 
of dunes. "Dillon Beach" is the type locality and the only known locality of the "Tomales 
tessellated dune weevil," which I suggest as an appropriate common name for 7~ t. raphani. 
The original specinlcns were collected on wild radish plants (Rophanus sp., mustard family 
(Brassicaceae)), although the food plants of the species are likely to be varied. More 
mformat10n on the btology of the genus (though not tl1e species) may be found at the 
Endangered Species Recovery Program website, 
http: 1/ csrp .. csnstan.cdttbpccicsprofilcs I profilc.phpcsp trsp (accessed 1\!ay 25, 2004). 
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I observed a similar but somewhat larger (8-mm) Trigonosm!a weevil at the site in early l\!ay, 
2004. 

There is suitable habitat on the site for the likely-endemic subspecies. Given the habitat and 
the weevil's previous documentation there, the subspecies should be presumed present 
without ample survey evidence to the contrary. 

Globose dune beetle (Coelus globosus LeConte 1851)- federal Species of 
Concern, CNDDB rank G1S1 (highly endangered) 

Monk & Assocrates (1999) reported that this species occurs in the Tomales dunes, including 
the sand c1uarry. I observed a tencbrionid beetle grossly resembling tlus species on-site in 
May 2004 (though it could be the more widespread Coe!m tiliatus). Dedicated surveys arc 
needed to deternline the abundance and extent of the species' population in the Tomales 
dunes. 

This small, black beetle is a member of the darkling beetle family (fenebrionidae) (Doyen 
1976). The species is flightless. It is restricted to coastal sand dunes, where it is usually 
found by digging in sand below plants. Adults may be active on the surface at night, or on 
cool foggy days. According to NatureServe.org the species has been recorded from coastal 
central and southern Califonlia, and from Baja California, Mexico. The Point Reyes 
National Seashore (PRNS) lists the species as occurring in the park 
(lntp://www.nps.ym-/porc/naturc wldlf tandc.htm, accessed May 24, 2004). Both larvae 
and adults arc believed to feed on detritus (NatureServe 2004a). 

San Francisco forktail damselfly (Ischnura gemina (Kennedy 1917))- no status 
presently noted on federal or state lists, although the species was formerly a federal 
species of concern. NatureScrve (2004c) reports its status as G2S1S3 (globally 
in1periled, state vulnerable to critically in1perilcd); the JUCN classifies the species as 

Endangered. 

This small (l-inch) damselfly reportedly has been seen on-site (identified by J. Evens, Avocet 
Research Associates; pers. comm. by P. Bayc,Junc 2004). 

The San Francisco forktail damselfly (Odonata: Coenagrionidae) is found in pools and slow­
moving streams and canals and their in1mcdiatc surroundings. Although it seems to have 
rather broad habitat tolerance, the species appears to be restricted to Marin, San Francisco, 
and San Mateo counties. It prefers waters with emergent herbaceous vegetation and no fish. 
The species is also found in PIZNS, ncar Lin1antour Beach and the North Beach dunes, and 
on the lower reaches of Tomasini Creek, near Point Reyes Station (D. Adams, National Park 
Service - PRNS, pers. comm. June 2004). 

Many of the dune slacks on-site with somewhat longer durations and at least some wedand 
vegetation may be suitable for this species. 
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San Francisco lacewing (Nothochrysa californica Banks 1892)- federal Species 
of Concern, CNDDB not ranked. 

I have not turned up much information about this handsome lacewing (Neuroptcra: 
Chrysopidae) (http:// elib.cs.berkcley.edu/photos/ fauna/ cas-sci-Entomology.html; Toschi 
1965). The CNDDB has no locality records for the species ncar the area. On their web site, 
l'R.NS indicates it is or may be present within the park. 

Marin elfin butterfly (lncisalia (Callophrys) mossii marinensis_Emmel, Emmel 
& Mattoon 1998)- federal Species of Concern, CNDDB rank TIS 1 (subspecies 
highly endangered). 

A relative of the endangered San Bruno elfin (I. JJJOHii bayensis), this Marin County cousin has 
only recently been formally described and named (Emmel1998). According to the USF\VS, 
the l\'larin elfin is found in the "Dillon Beach area" on rock outcrops and bluffs (USFWS 
1998, p. 117). 

Larvae feed on J'edum spathulifolium, a stonecrop that lives in steep, rocky areas. Adults 
mostly fly in the vicinity of the larval host plant. There ate some areas in the Tomales dunes 
vicinity that should be checked for potential to support the Marin elfin (i.e., presence of 
larval hostplant): portions of the 230-foot hill in section 33, bluffs along branches of the 
canyon east of Brazil Beach, and any otl1er steep or rocky areas. 

Sandy beach tiger beetle (Cicindela hirticollis gravida LeConte 1851)- federal 
Species of Concern, CNDDB rank T4S1 (apparently secure rangewidc but with 
factors of concern, highly endangered within California). 

The site is within the broad range of the species, and suitable habitat-sandy substrate near 
\Vatcr---occurs on the site. I have not determined whether the species is known from the site. 
It is not listed in the vicinity by CNDDB. According to Dawn Adams of PRNS (pers. 
comm. June 2004) the species has been observed at PRNS, sometimes mixed in with 
individuals of C. oregon a. Dedicated surveys for the species arc needed to assess whether it is 
present in the Tomales dunes. 

Tomales asellid (Caecidotea tomalensis, Isopoda: Asellidae)- CNDDB rank 
G2S2. Also known as Tomales isopod. 

This species has not been reported to date from the Tomales dunes. Limited habitat may be 
available for it there. 

The Tomales ascllid is a freshwater isopod species known from Marin, Sonoma, San 
Francisco and San Mateo counties. Roughly 8 mm long, it vaguely resembles a cross 
between a tiny lobster and a silverfish. Many other members of the genm arc cave isopods, 
but the Tomales asellid occurs aboveground in ponds and calm portio no of streams. It 
prefers areas protected from current and with deposits of organic detritus. \'\1hilc mostly 
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known frotn pcrcnnral waters, the species has been found in a few seasonal ponds (Fong 
19%; L. Serpa, cited in Fong 19%). 

Most dune slacks on the site are unlikely to support the species, being too short-lived and 
lacking substantial detritus deposits. A few of the deeper slacks might provide habitat. The 
area of the spring, to the extent there are detrital deposits, could be suitable, although year­
round shelter from high flows may be problematic for the species there. Focused surveys 
should be able to establish relatively quickly whether the species occurs on-site. 

Ricksecker's water scavenger beetle (Hydrochara rickseckeri (Horn 1 R95))­
federal Species of Concern, CNDDB rank G1 G2S1S2 (globally endangered to highly 
endangered, California endangered to highly endangered) 

Relatively little is known of the habitat preferences of this rare species. It is known from 
freshwater seasonal wetlands. Some of the dune slacks may be suitable. 

This aquatic beetle in the water scavenger beetle family (Hydrophilidae) has rarely been 
collected anywhere. NatureScrve (2004b) lists the species from Alameda, Marin, Sonoma, 
Solano, and San Mateo counties; in particular, CNDDB lists a locality of the species in the 
Bolinas 7.5 minute quadrangle. In the absence of good information about the range and 
habitats of the species, no reasonable prediction can be made about the likelihood of the 
species' presence on-site. Only surveys can tell if it occurs at the Tomales dunes or not. 

Point Reyes blue butterfly (Icaricia icarioides ssp. parapheres Emmel, Emmel 
& Mattoon 1998)- federal Species of Concern, CNDDB rank TIS! (endemic to 
California and highly endangered) 

This rare butterfly may not be highly likely to occur at the Tomales dunes, but this should be 
double-checked with field surveys. A close relative of the now-extinct !'heres blue (1. i. 
pberes), the butterfly now is known only from Point Reyes. It occurs in dune habitat. The 
larvae probably feed on one or more species oflupine (Lupinu.r sp.). 

Special-status species not likely to occur 

These species lack habitat on the site: (1) California freshwater shrimp (Syncans pacifica, 
C:mstacea, Decapoda: Atyidae)- federally listed as Endangered, California listed as 
Endangered. The site is within the species' range, but the shrimp inhabits low-gradient 
perennial streams with extensive riparian vegetation and deep undercut banks, a habitat not 
available on-site. (2) Sonoma arctic skipper (Carterocepha!uJpalaetttoll ssp. magtms Mattoon & 
Tilden 1998, Lepidoptera: Hespcriidae)- federal Species of Concern. Inhabits redwood 
forest shade and clearing edges in Sonoma County. 

5.3. Factors in Evaluating Land Use Impacts to Native Insects at the 
Tomales Dunes 

r:: • ~ Gc:;c. Ph Cl :::o.:es-ta! P'iir~t Er;r.;ic(j'Sl 

:;3C:JO ;..:~na;Julrs F-(Dd8 
22 



Insects and other arthropods inhabiting the Tomales dunes may be affected by various 
human-controlled activities in the area. 

Trampling- Tloth human and cattle traffic throughout the site result in considerable 
trampling of soils and vegetation. Trampling can directly injure insects underfoot, or break 
down fragile soil struchrre that they rely on such as burrows, or injure flowers or vegetation 
they usc for food, shelter, or substrate. It is fortunate that motorized vehicles arc not 
allowed on tl1e dunes, since their destructive potential in such a small area would be severe. 
Possible small indirect benefits of trampling-loosening sand dunes fixed by non-native 
species-must be weighed against the negative impacts and against the fact that such soil 
disturbance often enhances the establishment and spread of invasives. Direct control of 
non-native invasive:~ is environmentally preferable. 

Collecting- Certain attractive species may be pursued and captured by visitors to the dunes, 
whether casually or for collecting or trade. Data need to be gathered to assess this impact. 

Grazing- Beyond the effects of trampling by cattle mentioned above, cattle consume plants 
used by insects, for example, larval host and nectar plants used by butterflies. Cattle may 
reduce the height and density of non-native grasses, but they also spread weed seeds in tl1cir 
feces and coats. 

\\(later levels- Aquatic-dependent species rely on clean, undepicted surface and groundwater 
levels for suitable habitat in and around seasonal wetlands. 

Invasive species- Non-native species, primarily plants but including a wide variety of otl1er 
species, are increasingly likely to be introduced, and at higher volumes, the more people \'isit 
and modify the site. Permanent and effectively permanent homes and mobile-homes arc 
often landscaped with non-native species that may escape and cause ecological problems 
(e.g., icc plant). Seeds and other propagules of non-native invasive species are also brought 
in inadvertently in mud and stuck to tires, wheel wells, shoes, and the like. 

Lighting- Many species of crepuscular and nocturnal flying insects arc attracted to artificral 
lights, where they may be injured by flying into things (not to mention "bug-zappers"), waste 
valuable time and energy needed for feeding or reproduction, or be captured by predators 
such as spiders or bats. '111e larger, closer, and brighter the lighting sources, the greater their 
impact. Moths, beetles, lacewings, and many otl1cr insect groups may be inlpactcd to the 
point that species composition of the insect conununity is altered. Witl1 regard to tl1e 
special-status species addressed above, most are either diurnal or flightless, but the 
Rickscckcr's water scavenger beetle, if present, could be adversely inlpacted by artificial 
lighting. The possibility of effects on the Pacific sand bear beetle should be monitored. 

Quarrying- sand mining is a direct cause of destruction and disturbance of dune habitat. 

5.4. Summary- Insects of Tomales Dunes 
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The Tomales clune~ provide a sizeable and relatively isolated area of active dune habitats, and 
as such arc a relatively-' rare and unusual feature on the California coast. Their sV:e, isolation, 
and distinctive dune habitats make them suitable for the evolution of local endemic insects, 
such a:; the "Tornalet:> tessellated dune weevil." Other spccial-t:>tatut:> dune specialist int>ects 
also occm there. More in-depth surveys arc needed to understand the insect species using 
the area, notably the endangered Myrtle's silvcrspot butterfly. The habitats and species of 
the Tomales dunes arc vulnerable to hunun activities and to non-native plant invasion. 

The Tomales dunes are hl<ely to be inrportant in the recovery of a number of rare species, 
such as the Myrtle's silverspot. The USFWS recovery plan for tire Myrtle's silverspot 
(USPWS 1998) states (p. 62): 

"One high-priority area of potentially suitable but apparently unoccupied habitat 
exists around and south of Dillon Beach, extending to south of Tom's Point. Much 
of this area overlaps or adjoins areas targeted for plant recovery actions in this plan, 
and could tlms serve more than one recovery need. The feasibility of protecting this 
habitat, restoring habitat if needed, and re-introducing the Myrtle's silverspot 
butterfly should be investigated with hrghcst priority." 

[We have already noted that tire Tomales dunes may be occupied by Myrtle's silverspot, not 
unoccupied.] The recovery plan also calls for, among other criteria, discovery or 
establishment of six 'new' populations at suitable, protected sites as a prerequisite for taking 
the species off the Endangered Species Act list. 'lbe Tomales dunes area (referred to in the 
recovery plan as the Dillon Beach dunes complex) is perhaps the best of potential 'new' sites 
witlrin the range of the butterfly, for either discovery or establishment of a population to 
further recovery of the species. As is also noted in the plan, conservation of tlr.is habitat 
could aid the futures of several other species of concern (p. 115-119), many of wlr.ich arc 
discussed in this report. 

6.0 Incidental wildlife observations at Tomales Dunes 

In the course of botanical observations, other significant wildlife species were observed 
incidentally at Dillon Beach and Tomales Dunes. In most years between 1997- 2004, I (and 
otl1ers, including Point Reyes Bird Observatory \·olunteers) have observed western snowy 
plovers (Cbaradriu.r a!exandrinm nitJOJUJ, federally threatened) roosting or fleeing disturbances 
(unleashed dogs, pedestrians) on tl1e wide backshore of tl1e central and southern segments of 
tl1e beach. I observed 4 individuals, 2 male, 2 female with breeding coloration on April 22 
2004. They appear to usc the beach as a wintering area; despite the physical suitability of the 
beach as nesting habitat, it appears to be too heavily disturbed to enable successful nesting. 
In 1999, I observed children successfully pursuing adult red-legged frogs (Rana aurora; 
subspecies undetermined) in flooded artificial ditches of western dune slacks adjacent to the 
campground area. I have not observed red-legged frogs in the perennial to seasonal ponds 
of the dune slacks, which support extremely dense populations of tree frogs (Hy!a re"gi!!a) and 
Immature, small western toads (Bujo boreaJ). ln 2UU4 (Aprti22J, 1 also observed and 
photograph~d a cununon garter snake, TJJatnnaphiJ Jirta!iJ subspecies undetermined, with a 
compicuous bright turquoise-blue belly and distinct red and greerr.ish lateral stripes (Fig. 22 
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GLOSSARY 

accretion: growth by accumulation, as in sediment 

backshore: the beach zone above the intertidal zone in non-storm conditions, infrequently 
flooded, typically dry sand. 

climbing dunes: dunes migrating over marine terraces, hillslopes, with base elevatiom well 
above sea level. 

deflation: loss of substrate surface elevation due to wind erosion. 

deflation plain: flats excavated by wind deflation of dunes to erosion-resistant surface, 
usually formed by either the capillary fringe of a water table, or accumulation of a lag 
surface (coarse particles too large for wind transport, forming an armored surface). 
Sec also slack. 

dune, dunes: depositional features formed by wind-transported particles. 

dune slack see slack. 

embryo fore dune: early stages of foredune development, consisting of low, discontinuous, 
coalescing vegetated sand hummocks associated with pioneer beach and foredune 
vcgeta tion. 

foredune: the first line of vegetated coastal dunes landward of the beach. (see relidfoml!me, 
embryo jim:dune) 

Gegenwall, (plural= G,gemvalle; original German): "counter-ridge"; residual low dune ndges 
or linear topographic highs in dune slacks outlining tl1e former positions of the dune 
and slack margin as mobile dunes migrate downwind; derived from sand blown back 
to the vegetated slack edge from the unvegetated dune face, counter to dominant 

\vind direction. Associated \Vith slackf; (deflation plains) of transverse dunes and lT­
dunes. 

introgrcssants: hybrid::; backcrossed to natural parent species over single or multiple generations 
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palcodunes: ancient dunes associated \vith depos~tional environments or sea level positions that 
preceded contemporary ones; old, weathered dunes remnant from earlier geologic epochs. 

progradation: depositional outgrowth of a shoreline towards the adjacent waterbody 
(seaward beach growth). 

relict forcdune: a residual stabilized, vegetated coastal dune ridge landward of the foredune 
at the back of the beach, left at the position of a former foredone/beach boundary as 
the shoreline and foredune positions prograde seaward. 

runnel: a topographic low trough formed bdund an emerging beach ridge or intertidal 
swash bar (wa\·e-built sand bar), assooated with longshore currents or temporary 
back shore ponds. 

scarp (dune scarp): a near-vertical cliff eroded in unconsolidated but weakly cohesive moist 
sand, often in foredunes or beaches (wave-cut scarps), seasonal stream canyons or 
gulches eroded through dunes, or wind-eroded slopes. 

slack (dune slack): Topographic low areas in coastal dune systems, either deflation plains or 
hollows formed by wind erosion of coastal dunes; usually depressional seasonal 
wetlands (marshes, swamps, ponds) or seasonal wetland flats. 

slipface: steep backs lopes of dunes lying at the angle of repose for dry sand, ncar 32". 

transverse dunes: mobile, unvegetated, sinuous dune ridges with long axes perpendicular 
to the dominant wind direction, gentle windward slopes, and steep lee slopes, 
resembling large-scale sand ripples. 

U -dunes (syn: parabola dune, parabolic dune) : at least partially vegetated dunes with a U-shaped 
or roughly parabolic configuration, witl1 the opening of the "U" facing upwind and, 
consisting of: (a) partially or fully vegetated flanks aligned with the dominant wind 
direction, (h) an interior deflation zone (a dune hollow or deflation plain, dune slack), 
and (c) a concave-windward head, either unvegetated and mobile, partially vegetated, 
or fully st"1bilized by vegetation. 

Appendix 1: 
Partial Flora of Tomales Dunes 

The vascular flora of Tomales Dunes, Marin County, Califorrua, compiled fromJ.T. 
Howell's Marin Flora (1949, cited as "Dillon Beach" localities in dunes or beaches) and 
supplement (1970), this author's observations, surveys of the Califorrila Native Plant Society, 
1\larin Chapter, and consultant documents. Taxa included are existing and historic native 
plant species, and naturalized species, that are confirmed or reported speczjicallyjivm 
unconsolidated sa1td deposits derived from man·ne, estuarine, or eolian transport- i.e., coastal dune and 
strand and habitats, estuarine shoreline wetlands, and dune slacks, including perennial marsh 
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or seasonal wetlands. This species con1pilation docs not include artificial plantings, or taxa 
found only on terrestrial soils and habitats outside the dune and wetland system (e.g. coastal 
bluffs, mesas, terrestrial grassland soils not included). Some previous species lists consulted 
(Smith 1998, CNPS 2001) treat a broader geographic or ecological scope of tl1c "Dillon 
Beach Area", and are selectively cited here, ba~ed on the author's field observations. 
Families follow Hickman 1993. Qualitative data on distribution, abundance, and associated 
vegetation/habitat arc provided where reliable information is available. 

[separate file -table] 

Appendix 2: 
Significant botanical features of Tomales Dunes 

TilC follov.ing discussions highlight plant populations at Tomales Dunes that have special ecological, 
biogeographic, or taxonomic sit,rnificance in the context of biological diversity consenration in California coastal 
dunes. Criteria for significance include taxonomic distinction (e.g., type localities, places from which original 
"type" of the taxon was collected and first described; anomalous populations with phenotypic variability 
exceeding descriptions of published taxa), important geographic variation among plant populations (e.g., 
distinctive ecotypes or phenotypes, evidence of exceptional introgression (hybrid backcrossing) among taxa); 
distinctive community-level ecological traits (forming unusual, rare, or major representative types of plant 
associations or communities), or conservation significance due to geographic distribution (range limits, disjtll1ct 
or remote isolated populations) or abundance (rarity, threatened or endangered status). 

Abronia umbellata ssp. brevijlora, A. umbellata x latifolia (pink sand-verbenas; Nyctaginaceac, 
four~o' -clock family). Tbis predominantly north coast subspecies of Abronia umbel/ala generally occurs on 
beaches and embryo foredunes, often in depositional environments such as washovers, ends of sand spits, or 
estuarine beaches. It is subject to occasional local extirpation and recolonization (Kaye 1999). The subspecies is 
difficult to distinguish from back.crossed hybrids (introgressants) between the more widespread yellow sand­
vetben·a (A. lalifolia) and A. umbel/ala ssp. umbel/ala, from which it (or some populations d1at fit the subspecies in 
botanical keys) may be derived (fillett 1966). Some putative A. umbel/ala ssp. brevijlora populations at Point 
Reyes (Drakes Bay) are sterile hybrid intermediates (P. Baye, unpublished data). A. umbel/ala ssp. bret'!flom has 
been reported from Dillon Beach by Smith (1998), but critical taxonomic assessment of the population 

Artemisia pycnocephala- present in the area (bluffs N of Dillon Beach; Pt. Reyes dw1es), and 
abtU1dant suitable dune habitat exists in Tomales Dunes, but this common to ab1U1dant specres of e·,uly stag-es 
of dtme stabilization is anomalously absent or very scarce here 

Atriplex californica California saltbush; Chenopodiaceae). 1l1is low, creeping subshrub seldom 
occurs in coastal dunes in the northern portion of its range; in :r-..farin County, it is found mostly on sandy 
estuarine beaches and salt marsh edges, and on sandstone coastal bluffs. It was reported in the composite 
CNPS species list (Howard 2001). I fit was indeed found in Tomales Dunes, it would be an exceptional habiut 
and locality. 

Chorizanthe cuspidata (Spineflower; Polygonaceae). Tomales Dunes, Point Reyes dunes and north 
Bodega Harbor dunes are locations where the two formerly recognized varieties of this species (vars mspidala 
and villosa) occur together, and in some cases intergrade. They are diagnostically distinbruished by the hooked 
(var. mspidala) or straight (var. villosa) teeth of the involucre (spiny struchires that f;lcilitate dispersal of the seed 
hearing dry fruits on animal fur). Typical C. c. var. cUJpidata occurs on the San Francisco peninsula; the species 
at its northern limit at Horseshoe Cove, northwest Sonoma County (Salt Point State Park) comprised only v·,-~.r. 

lllilosa. Tl1e Tomales Dunes populations are the largest in the northern extreme of its range. They appear to be 
actively invading small gaps in the stabilized Ammophila foredune vegetation. 
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Glebnia littoralis ssp. leiocarpa (beach glchn.ia; Apiaceac) The Dillon Beach locality cited hr 
Hmvcll (1970; reported as the synonym C):moptems /eiocarpa) is the historic southern limit of the subspecies. It is 
rare in California, an.d occurs mostly Humboldt County and northward on beaches and mobile dunes. 

Equisetum ? aff. xferrisii (horsetail; Equisetaceae; putative Equisetum lamigatum intert,rradcs \\1th E x 
fenisit) 

.\ singk population of horsetail (scouring-rush, gc:nus Equiselum; fern ally) dominates the vegetation of a small, 
Lhscrete dune slack at the east end of the Tomales dune system, between the south and central dune slack unirs 
'l11e horsetail population appears to be an anomalous low-growing form with inconsistent characters, 
predominantly of E /aevigatum (otherwise rare in Marin County, widespread elsewhere), and some tending 
towards H. fijemale. The population is also anomalously dwarfish, with most plants well tmder 30 em tall 
(significantly below the typical height E. /aevigatum and E. I!J'emale, even in dune conditions). A nnge of natural 
hybrids have been designated E. xfem'sii Clem (Hauke 1993), but the Tomales Dunes population differs from 
other coastal Marin populations referred to this hybrid taxon (Hmvell 1970). 

The character combinations in the Tomales Dunes population of Equisetum most closely approximate the 
former taxon E.funstoni in California, as described and illustrated in Grillos (196()). E.jttustoni has been reduced 
to synonymy with E. laev{P,atum (Hauke 1993), but description of California material by Grillos (1966) is 
inconsistent with the key and description for E. laevigatum in California by I-Iauke (1993). A comparison of the 
traits in the variable Tomales Dunes population, Grillos' treatment of E.funstoni, and Hauke's treatment of E 
!-!)'em ale and E. laevigatum in California is presented in table . 

rl11e characters of the Tom ales Dunes Equisetum are: main aerial shoots ammal to semievergreen, 10-40 em, 
slender, with dense basal tufts of lateral shoots (vegetative and fertile), and occasional short lateral shoots on 
main axes; rhizomes slender. Shoots mostly scabrous, rarely smooth. sheath '.Ni.th 1 or 2 black bands formed by 
teerh and sheath base: teeth (leaves) blackish \Vith paler margins, deciduous; black base of sheath persisting, 1 -
3 mm wide, irregular, conspicuous. Cones variably obtuse or acute (acute when blackish terminal 
sporangiophores abort development). 

Traits of the Tomales Dunes Equisetum tl1at are associated v.-ith neither E. h]emale nor H. laevigatum (as treated by 
Hauke 1993) include the dwarfish size and form (relatively strong development of basal shoots, short main axis, 
usually< 30 em), and prevalence of well-developed basal shoots. Traits associated with E. hyemale but not E. 
/aevt~P,alum as treated by Hauke (1993) include the acute cone tip, the well-developed black sheath band or 
bands, and scabrous stem ridges. E. laevigatum traits include the shape of the cone in many (not most) plants, 
and slender, semi-evergreen aerial shoots. Plants closer to E. /aevigatJI./11 (smoother stems to 40 an with ..frwe.r 
or no basal shoots) occur in tl1e wettest parts of the dune slack, moist in late spring. It is possible that the 
population is introgressant in origin, formed by an isolated population of E. hev.{gatum'\vith backcrossed on E. x 

_fcm.sii, resulting in a heterogeneous assemblage of traits. The relatively dwarfish habit is not well explained by 
grm1:th in nutrient-poor dune sand: E. laevigatum commonly grows in moist fluvial sand, and dune forms of E. 
l!]ttlfa!e in Tenmile Dunes are relatively robust. 

The Tomales Dw1es population is particularly distinctive because of as ambiguous taxonomic affinincs. 1bc 
status of the population is tenuous, Lecause migration of mobile dunes threatens to bury the dune slack and 
destroy its vegetation, and there appears to be no natural dispersal of the population beyond local clonal 
spread. 

Horsetail-dominated coastal dune communities arc generally rare in California. 'I11e nearest horsetail-dominated 
dunes and dune slack vegetation occurs at Tenmile Dunes, Mendocino County, around Inglenook Fen. 
Equisetum f!)'tmale ssp. 4Jine, a tall, robust "leafless" horsetail species, is widely established in wet-mesic wetlands 
(fens and dune lakes impounded by mobile dunes) in extensive clonal (rhizomatous) stands around Inglenook 
Ff•n Tt<: dnn:1\ r0f''.!h!i0!"'.S t0kr:Hc signifiC:!!'.t s:!r!d :!Ccret:io!1 ::.nd '.':ell d:::ai.'"led du.'"le s::.nd, ::.nd it l::_::.s colcn.i..zed 
the dw1e ridge that gradually transgresses tl1e edge of the wedands, rising to high dune elevations. It generally 
does not occur within the deflation plains of recent dune slacks at Tenmile Dunes however. In terms of 
species, vegetation dynamics, and dune topot,ttaphy tl1e Tenmile Dunes horsetail vegetation is all respects 
distinct from the Tomales Dunes horsetail slacks. Dunes and slacks with E. 1.-!)'l!tJJa!e vegetation are uncommon 
but widespread in North .t\merican dune systems (e.g. Antigonish, Nova Scotia; Indiana Dunes). 
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Bquisetum in dune slacks is also reported from Point Reyes dunes (Howell 1970), but stands there arc generally 
uncommon (P. Baye pers. obscrv.). 111ese "coarse scouring rushes from Point Reyes Peninsula and Bolinas" 
formerly placed in E. f!}'emale were referred to E. x jem.sii Clute in the 1969 rc\'-ision of the Marin Flora, but 
these robust phenotypes have stronger affmity witl1 E. !!ymmle than E. laet'igtl!tf!JJ 

trait Tomales Dunes "E. funstoniu E. laevigatum E. hyemale 
(Grillos 19661 IHauke 1993) (Hauke 1993) 

main axis heiOht 10-40 em 1.5-6ft 30-180 em 60-210 em 
branches dense to few basal tufts tufted unbranched or unbranched or 

infrequent lateral (short laterals in branches scattered branches scattered 
branches on main axis illustration) 

stem surface scabrous to slightly ridges with many not scabrous scabrous 
scabrous sharply projecting 

cross-bands of silica 
(scabrous) 

stem persistence weakly evergreen annual annual or perennial, evergreen 
oerennial/everareen 

teeth blackish deciduous green deciduous teeth; dark 
teeth, pale margins 

sheath black sheath band naiTow blackish sheath no dark shealh band black sheath band 
band 

cones variably rounded or tip more or less tip rounded tip pointed, 
pointed, slender rounded, cone slender 

-·-

Eriogonum latifolium- This widespread and common species of coastal bluffs and dunes is 
anomalously absent from stable dune scrub and stabilized foreduncs of Tomales Dunes. 

Leymus, (Poaceae; wildryes), including anomalous Leymus \v:ith intermediate traits of L. 
mol/is, L. pacificus, L. triticoides. 

'I11e grass genus I..,rymus (\vildrye) consists of rhizome-bearing species. In California coastal dunes, d1c coarse, 
gray-green Leymus mol/is (Pacific duncgr-ass) was formerly one of the principal native grasses of coastal 
foreduncs, prior to the dominance of european hcachgrass (Ammophi!a arenaria). 11lls species appears to he 
absent at modern Dillon Beach and Tomales Dunes, prcsumahly locally extinct. 

;\ common native Ll(_ymus species of sandy or silty alluvium, floodplains, levees, grassland S\.vales, and salt marsh 
edges is creeping wi!drye (~··mus tritiroides), a variable, slender-stemmed, rhizomatous, sod-forming, perennial 
grass. L mol/is and L tn"ticoides form variable nahual hyhrid series ¥.rith intermediate characteristics of the parent 
species; these arc collectively treated as L. XtJancouvm.ensis (Vancouver wild rye). L. xvanrouveriettsis is most often 
found in damp sand of low beaches at elevations near the surface of the water table, often in bayshnres or 
csruarine shorelines. It is the dominant "beachgrass" of the Tomales Bay shoreline's pocket beachc,;, and 
occurs in at least one locality ncar the Dillon Beach parking lot. 

A fourth I 1ymus taxon, I ... pacificus (Pacific \.vildrye) occurs primarily on largely stable old coastal dunes and 
marine terraces in central and nord1ern California. It is uncommon duoughout its range, where it is also 
prubaLly wulenleleneJ iJecause of irs small size, and typical lack of fiowcring culms. It is reported to form 
intermediates \vith the v.:ide-ranging I .. tritimide.r. Vopularions of the spf'cies, or hybrid i_ntcrmediates, arc local 
and rare in Point Reyes northward to Mendocino County, and south to 0fonterey and Morro Bay (where 
typical forms occur). 
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.-\long the western quarry haul road next to the open sand dune area, and east towards tl1e dune-canyon below 
the spring, there arc several similar clonal populations of a coarse but low-growing L~)'mus that do not 
correspond well \\-ith the descriptions or keys for any known native species or described hybrid, but appears to 
be intermediate in traits combining several coastal L1J'!!ms species (Figure ). The quarry road vicinity 
population has tillers, dark green to slighly glaucous, leathery, flat, \\ide leaves (with a shilling low·er surface 
when the glaucous bloom is removed), and reddish sheaths on at least some clones. It rarely forms flov..'eri.ng 
cu.lms, but the few culms observed have short, relatively broad, spikes with few widely spaced spikclets, on 
short cuhns (Fig. ), suggesting influence of L pa,{ficus. 

In the high mobile dunes above the headwaters of the ~pring and seasonal stream in the dunes, there is a 
second I .l!)"tnU.r colony with smaller and lower grO\vth-habit, u.ith more robust ramets (sheltered, downw111d, 
moister areas of the colony) approaching L triticoides in many traits, but resembling L. paafirus in others 
(exposed, up\\ind, drier portions of the colonr)· (Figure ). 

Tl1c low-growing, spring-head dune population resembles some L.t:;•mus populations at Point Reyes that appear 
to be either L paaficus or intermediates between L pacijicus and L triticoides. Howell (1970, p. 74) noted "At 
Dillnns Beach a plant v .. ·as found that resembled A. arenicola ["Agropyron arenicold' :::::: former name applied to L 
paa:ficus] but in its spikelets were frequently paired. The fact that this plant was sterile suggests that it too may be 
of hybrid origin.". The spring~ head population also flowers sparsely, and has deep green, leathery leaves, like 
L paaficus. This may well be the same Dillon Beach population that Howell noted in his 1949 publication of 
the thrin Hora. 

I lowell did not describe the distinctive Lrymus recently found ncar the quarry ro-J.d. The t\VO I .RJ'mus taxa 
present in Tomales dunes and vicinity are the L xvancouven"ensis colonies of Tom's Point, Brazil Beach, and the 
north end of Dillon Beach, and the putative hybrid L pacificus x triticoides population near the spring-head. If 
these two hybrids in turn hybridized, a complex hybrid swarm may form. The anomalous quarry road area 
I ...f(ymus does indeed exhibit trait combinations shared in part by both potential parent taxa. Tills may be a 
unique hybrid population, or if fertile and stabilized as an old, introgressant population, it may represent a new 
taxon. rl11e fertility of the plant is difficult to estimate because of the naturally infrequent flowering culms; low 
seed set would be expected because of either self-10compatibility of few flowering individuals, hybrid sterility, 
or both. Perennial, rhizomatous I...f!J.•mus species typically have low seed set, and in small populations with low 
genotypic diversity, they are often circumstantially sterile or nearly so. This is no barrier to ecological .success 
because of the potential for donal fragmentation and dispersal (shoreline, wind, gravity) and clonal spread by 
rhizomes. The naturally infertile hybrid L xmult!floms is a widespread and often dominant species of valley 
grasslanJs. 

It is not known whether the anomalous Lrymus populations are recent expansions of an old, isolated relict 
population or species, or whetl1er it is a relatively recent hybrid swarm. The location of the population along 
road cuts and recent quarry areas suggests that disturbance has promoted recent expansion into uncolonized 
habitat. The dry, exposed south-facing sites of the donal populations would indicate very unlikely, harsh 
environments for establishment of seedlings, hybrid or otherwise. The location is consistent \\rith expansion of 
an old relict population. The proximity of the site to a cumplex of springs suggests the likelihood of past moist 
dune sand seedling habitats during earlier phases of June migration; these may have provided suitable ancient 
sites for hrbrid seedling establishment. 

1he genetic and taxonomic status of the putative introgressant or hybrid 1--t!)'mus intermediate at Tomales 
Dunes \Varrants further study. Specific research questions would include: whether the population in fact 
consists of multiple genetic individuals; whether the populations are capable of producing viable seed; whether 
seedling phenotypes are similar to parent populations or segregate into trait combinations of putative parent 
species; and whether genetic markers diagnostic of putative parent species arc present in the population. 'l hesc 
questions would be essential to resolving the taxonomic status of the population (species, old st·J.ble 
introgressant. recent hybrid). 

Lupinus tidestromii E. Greene (J'idcstrom's lupine; Fabaceae, pea family) 

ll1c rare and endangered I....upinus tidestromii, a low-growing silvery perennial forb, was reported from Dillon 
Beach in 1992, but has not been observed since then. The species is known primarily from Point Reyes dunes 
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smt!h of Abbott's Lagoon, and a maruged relict popul·ation in !\fontcrey Peni.n:mla dunes. It has also been 
reported from Goat Rock dtmc~ (Russian River, Sonoma County). Despite extensive searches for this species 
and L. chamissonis at Tomales Dunes since 1998, I haYe not recovered any I~ tidestromti, despite familiarity with 
irs populations at Point Reyes. 

If the identification of L tidestromii at Dillon Beach was accurate (no voucher or photo is known to be <wailahle, 
and no species expert is known to have confirmed the original field identification), it is possible that it may 
persist at Tomales Dunes in the form of a long-lived dormant seed bank. Cattle trampling and intensi\-e 
recreational use of the western dunes, however, m·J.y minimize the viability of any recntited populatwn. Much 
suitable habitat for the species occurs at Tomales Dunes away from intensive recreational use areas. 

Lupinus chamissonis E.schsch., L. arboreus Sims (silver dune lupine, yeHO\v bush lupine; Fabaceae, 
pea family) 

L.upinus chamiJJonis is conspicuous by its absence at Tomales Dunes. L chamissonis is a large, silver-gray shruh 
\Vith spikes of pale blue-violet, fragrant flowers. It is ecologically restricted to coastal dunes, and is distributed 
in California from Bodega Dw1es (on old dune remnants) south to San Diego, and south. L chamiJJonis is 
abundant in older dunes of Point Reyes, and was noted as part of the original pre-reclamation dune vegetation 
in the 1860s (Bolander 1863, reported as L albifrons, from which it was later distinguished). It appears to be 
entirely absent from Tomales Dunes. An atypically silvery-pubescent form of yellow bush lupine (L arboreus) 
prevalent in Tomales Dnnes, resembling L chami.uonis in its vegetative state, has apparently been misidentified 
as L dwmiJJonis. This atypical silvery, mounded form also occurs in Salt Point State Park, Sonoma County, and 
a similar one \vith blue flowers occurs at Point Arena (1hnchester, lv1endocino County) dunes- both locations 
where introgression with the silky-pubescent native L ti(Jnicolor is suspected. Monk and Associates (1999) 
recently reported L chamissonis from Dillon Beach dunes, but this appears to he an error. Cooper (1967), 
however, did describe the vegetation of the dune ridges of Dillon Beach a~ co-dominant L cbamis.wmJ v.i.th 
hn.cameria en·mides. The complete replacement of this species with L arboreus is unlikely, and the Cooper report 
may have been a casual error as well. 

L.upinus arboreus is one of the dominant species in dune scrub at Tomales Dunes today, but it is doubtfully 
native to coastal dune systems, particularly north of San Francisco Bay. \Xt'.S. Cooper's exhaustive surveys of 
California dunes and their vegetation in the early 20th century indicated that L arboreus was "hardly a typical 
member of the dune community", in contrast with L dJami.r.m;tis, which he described as "one of the most 
characteristic dominants in the dune shrub community" (Cooper 1936). "l11e early historic geographic range of 
I ... arbomts published in the first flora of California, based on field sun·eys of the 1860s-1870s (Brewer e/ a! 
1880) was "from Sacramento \'alley to San Diego .... used successfully as a protection against drifting sands". It 
was deliberately introduced to complete stabilization of coastal dunes in San Francisco, immediately fnllov.i.ng 
initial stabilization with European beachgrass (Ammophila arenaria; McLaren 1924). The history of its 
introduction to the north coast of California (i\Iiller 1987) for similar purposes of protecting economic uses of 
land encroached by active dnne migration, and pre-reclamation accounts of its geographic and ecological 
distribution, indicate that it was probably introduced to Tomales Dunes, along with Ammophila, to protect 
vclluable rangeland against dune encroachment. 

Lilaeopsis occideutalis, (\\'estern lilacnpsis; Apiaceae, carrot family) 

J_jfaeopsis ocddenta!tJ is an inconspicuous, low-growing, clonal herb \vith linear, terete (rounded) hollow grasslike 
leaves, forming sparse turfs with its spreading networks of threadlike rhizomes. It occurs primarily along the 
shores of Pacific coastal lagoons from Marin County to British Columbia, often where water levels fluctuate 
seasonally or unpredictably, and vary from fresh to brackish conditions. It also occurs unconunonly in tidal 
estuarine marshes or shores where vegetation cover is sparse and open, also usually in brackish conditions. In 
i\hrin County, L ocddC!ttalis occurs locally in unstable populations at Rodeo Lagoon, Abbott's Lagoon (Howell 
1970; P. Baye, pers. absenT.), a fe\v Tomales Bay shoreline localities, and Tomales Dunes. It is rare and local in 
the stream-mouth lagoons of the Russian and Gualala Rivers in Sonoma County. Tomales Dunes support the 
only extensive popula1ions in coastal dune siacks with seasonal wetland plant communities. L ocadenta!tJ 
occurs as a grmmd layer species in Scirpus pungens-Eieocharis matrostad!)·a dominated marsh vegetation of the 
northern dune slacks at Tomales Dunes, and un!il recently (2002) formed extensive stands in young wet dune 
slacks (minimal soil clevelopment) at the central eastern portions of the dunes, in which it was an abundant to 
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dominant component of the vegetation. The estabbhed central eastern L o,_·r:zdeH!alis .~lacks have been buried 
by transgressive dunes (2003-4), but may regenerate as new slacks fonn. 1l1e Tomales Dtllles populations are 
among the largest, if not the largest, in the southern portion of the species' range. L omde;Jtalis currently has 
no special legal status, but it occurs in far fewer localities and arguably less stable populations than the closely 
related ~Jason's lilaeopsis (L tJJtJJOJJJi, restricted to the eastern San Francisco Estuary/Sacramento River), a 
SLl.te-list<..:d species. 

Sagina maxima.:\. Gray ssp. crassicaulis (S. \\Iatson) G. Crmv (coast pe.uhvort; Caryophyllaceac, carnation 
family). St{gi;ta maxima ssp. craJJitau!is is a tiny, htfted, prostrate herb with tiny \vhite flowers. It typically occurs 
in moist seeps of sandy or sandstone coastal bluffs from Marin County to Alaska. Dillon Beach is the type 
locality of J. cmssicaHiis S. \Vatson, which was later reduced to a subspecies of the more widespread S. nM.,:imtJ. 
It occurs on bluffs nord1 of Dillon Beach, and (at least until 2002) in crevices of bedrock outcrop~ at the crest 
of the highest climbing dune peak of Tomales Dunes. 

Tanacetum camphoratum Less. (dune tansy; Asteraceae, daisy or aster family) Tanar.:etum camphoralum forms a 
variable complex of populations along the California coast from San Francisco/ northern San Mateo to 
southern British Columbia. It is restricted to coastal dunes, and it is tmcommon throughout its range. It \Va~ 
formerly treatt.:d ns two distinct species, T doug!asii of northt:rn California to B.C., and the rarer T. ramphora!Jim 
from sou thew i\fcndoclno to F tancisco-San Mateo coast. T omaics Dunes is the locality of the only remaining 
population in Marin County. I lowell (1970) reported the species only from Rodeo Lagoon, where it is 110\\." 

extirpated; the Dillon Beach locality was overlooked. Here it occurs in a cluster of clonal populations in the 
dw1es surrounding the northwestern shcks. 

The Tomales Dunes population more closely resembles the nearest population to the north at Manchester 
(Point Arena) dunes, Mendocino County, rather than the much closer San Francisco population. 'l11e San 
Francisco population has tall, coarse, rope~like, gray-green decwnbent shoots \.Vith dense gray-white \VOolly 
leaves, and minimal de\'elopment of liguks in ray florets. 'Ibe Tomales Dunes population is rhizomatous 
(lateral stems below rather than above ground), with slender reddish .shoots, and smaller leaves. Populatinm 
from Humboldt County north (formerly T doug/an·!) generally lack the dense grayish pubescence, and have 
conspicuous Ligules in ray florets, and arc strongly rhizomatous. The Tomales Dunes and Manchester Dunes 
populations may be remnants of isolated intermediates bet\.vcen ancestral southern and northern extreme 
entitie~ in the species complex. Like the Tomales Dunes population, the l\fanchester population occurs only 
locally in dunes adjacent to a seasonal wetland (slack). 

P.:;:c;; R BJyr:, P1: D CC·dstal P!:J!l~ Ecolug·st 
3.5660 Annapolrs Ro;;;.j 
t<.r11:apui1S, Calrforr;ia ~!5012 
C·aye(Q1t:arthiir11\. :'d 
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