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Executive Summary

The National Natural Landmarks (NNL) Program encourages the preservation of
exceptional examples of the Nation’s biological and geological features. To qualify for
NNL designation, a site must be one of the best examples of a geological or biological
feature within a biophysiographic province. Lanphere / Ma-le’l Dunes represents a
perfect example of this concept, containing one of the most diverse and highest quality
remnants of coastal dunes in the North Pacific Border Biophysiographic Region. Located
3 miles west of Arcata in Humboldt County, California, it is within the largest system of
dunes between Point Reyes National Seashore and the Oregon Dunes National
Recreation Area.

While dune ecosystems elsewhere in the bioregion continue to be more heavily impacted
by disturbance, invasive species and development, the proposed National Natural
Landmark remains in exceptional condition and is by far the best example of the Klamath
— Siskiyou Coastal Sand Dunes subtheme. A map of the proposed landmark boundary,
encompassing 834.17 acres (337.58 hectares) of lands owned and managed by the U.S.
Fish and Wildlife Service and Bureau of Land Management, is included (Figure 4).



Introduction

Source of Site Proposal

The survey of the Biotic Themes of the North Pacific Border Biophysiographic Province
(Chilcote et al. 1976) identified the Lanphere-Christensen Dunes Preserve as a potential
National Natural Landmark (NNL). Ten years later Kagan (1985a,b) reviewed the
Coastal Dunes Themes of the North Pacific Border, identifying three separate dune types
(subthemes), which included a recommendation that the Lanphere Dunes Preserve was
worthy of a complete evaluation for possible NNL designation. Later that year, Alpert
(1985) completed a comprehensive site evaluation, recommending the site be designated
as a National Natural Landmark. Alpert’s report recommended the inclusion of some
private lands not managed as a preserve, as well as adjacent public lands on which the
native vegetation had not been restored and which were not being managed for the
natural values. As a result, some of the landowners were not supportive of the NNL
designation and it did not proceed.

This evaluation report considers whether the Lanphere / Ma-le’l Dunes site is now
suitable for designation as a NNL, due to changes in ownership and public land
designations, and whether the resources remain intact and nationally significant.

Evaluators

Peter Alpert, Professor, Department of Biology, University of Massachusetts - Amherst
Jimmy Kagan, Research Faculty, Oregon Biodiversity Information Center (ORBIC),
Institute for Natural Resources, Portland State University

Scope of Evaluation

The Lanphere-Christensen Dunes Preserve, as identified in both the 1976 report (Chilcote
et al. 1976) and the 1985 Alpert evaluation, was owned by The Nature Conservancy. In
1997, the Lanphere-Christensen Dunes Preserve became part of the U.S. Fish and
Wildlife Service’s (USFWS) Humboldt Bay National Wildlife Refuge and was renamed
the Lanphere Dunes Unit. In 2004, the USFWS added the Ma-le’l Dunes Unit to the
refuge creating the Lanphere / Ma-le’l Dunes. The majority of the private lands that
Alpert recommended be included in the 1985 proposed landmark report have since been
either incorporated into the Lanphere Dunes or the Manila Dunes Cooperative
Management Area Recreation Area, managed jointly by the Bureau of Land Management
(BLM) and the USFWS. Thus, this evaluation considers lands within the Lanphere /
Ma-le’l Dunes Units of the Humboldt Bay National Wildlife Refuge Complex as well as
the Ma-le’l Dunes South, managed by the BLM as an Area of Critical Environmental
Concern (ACEC). This document incorporates and updates information on the status of
the site from the earlier theme studies. An additional field visit to the site was completed,
and new photographs and references are included.



Characterization of the Primary Natural Features of the Coastal Sand
Dunes in the North Pacific Border Biophysiographic Province

An initial study of the Coastal Sand Dunes Theme describing the coastal sand dunes
contained within the North Pacific Border biophysiographic province was completed in
1985 (Kagan 1985a, b). The study identified three coastal dunes subthemes: North Coast
Sand Dunes, Siskiyou — Klamath Coastal Sand Dunes and Northern California Coastal
Sand Dunes.

The North Coast Sand Dunes subtheme runs from Canada south to Coos Bay, Oregon,
and is characterized by open, grass dominated dunes with large dune systems, most
notably the Oregon Dunes National Recreation Area, containing large wetlands as well as
giant conifer forests often found in dune islands. The Siskiyou — Klamath Coastal Dunes
occur in the central portion of the biophysiographic province, from Coos Bay to southern
Humboldt County, and are found in small patches primarily along coastal river mouths.
The Northern California Dunes occur at the southern end of the biophysiographic
province, often in large dune complexes such as Point Reyes, have forests only in the
dune margins, and tend to be dominated by chaparral shrubs. As the Lanphere — Ma-le’l
Dunes potential NNL site is representative of the Siskiyou — Klamath Coast Sand Dunes
subtheme, the following descriptive sections apply specifically to this subtheme.

Subtheme Description

The Siskiyou — Klamath Coastal Sand Dunes subtheme represents the coastal sand dune
habitats found within the central portion of the North Pacific Border biophysiographic
province. These dunes occur between the ocean and the inland conifer forests which
dominate most of the biophysiographic province, sometimes intergrading into these
forests where the sand is well stabilized. The habitats include beaches, open and
unstabilized sand dunes, areas partially stabilized by grasses and forbs, open and closed
shrub and scrub-dominated habitats, and open and closed forests and woodlands.

Primary Geological Features

The geology of the substrates below the dunes is extremely variable in this subtheme.
Sedimentary and metasedimentary rocks dominate, but with areas of weathered basalt
and granitic intrusions. These coastal dunes are formed from deposition of sand moved
laterally along the coast by close-in coastal currents. In summer, these currents move
sand southward, and deposit much of it on beaches. In winter, the currents and storm-
generated wave activity move sand northward, eroding beach deposits. The annual net
movement of sand for most of the subtheme is northward (Christy et al. 1998).

The Siskiyou — Klamath Dunes generally occur in fairly small areas, usually by river and
creek mouths. The dune systems tend to be small and narrow and lack the large dune
sheets of the subthemes to the north and south, where a larger percentage of the coastline
contains dunes (Cooper, 1967). Transverse dunes, in which the dunes run perpendicular



to the wind in somewhat regular patterns, are the most common dune type in the Klamath
— Siskiyou Dunes subtheme. There are occasional parabolic dunes where winds are
strongly unidirectional. The large oblique dunes and parallel foredune ridges common in
the North Coast Sand Dunes subtheme are largely absent.

Climate

The climate from Coos Bay south to Crescent City is fairly uniform, with mild
temperatures and high precipitation. The average annual precipitation is 60 inches (153
cm) at Bandon, increases southward to 82.5 inches (210 cm) at Gold Beach and 75 inches
(190 cm) at Crescent City, and then drops rapidly further south to 36.5 inches (93 cm) at
Eureka. Rainfall continues to decline southward down the coast to Mexico. Starting in
Sonoma County, there is not enough precipitation to support climax coniferous forests on
the dunes, and these areas become part of the Northern California Coastal Sand Dune
subtheme. The temperatures are very consistent throughout the Siskiyou — Klamath

coastal dune subtheme areas, with average annual temperatures of about 52.3° F (11.3°
C) and little variation from north to south. Average annual temperatures are higher in the
central California coastal dune areas south of the subtheme and lower in the coastal
subtheme to the north. The wind conditions in this part of the coast tend to be more
variable than those of the north coastal areas of Oregon and Washington and more typical
of California coastal sites, having more than one effective wind. However, as in most
coastal areas on the Pacific Coast of the U.S., effective winds tend to be from the
northwest (Cooper 1967).

Primary Biological Features

Before European settlement, Siskiyou — Klamath coastal areas are thought to have had
low, poorly developed dunes immediately behind many beaches (Figure 1, left).
However, there is evidence in early 20th Century aerial photographs that semicontinuous
foredunes were present in some areas, notably the vicinity of the Lanphere Dunes, and it
is possible that foredunes have developed intermittently during more stable climatic
periods in the past. These foredunes and hummocks were dominated by species including
dune wild rye or sea lyme (Leymus mollis), beach peas (Lathyrus japonicus and L.
littoralis), and sand verbenas (Abronia latifolia and A. umbellata). When sea lyme is
present, foredune vegetation is described as “sea lyme grass patches herbaceous alliance”
(Sawyer et al. 2009). Extensive planting and spread of European beachgrass (Ammophila
arenaria) has now eliminated the natural vegetation on the foredunes in much of the
region, although restoration has begun to reverse that trend in localized areas such as
Humboldt Bay.

Secondary dunes are found behind the foredune. These vary from open, unstabilized
dunes, to dunes partially stabilized by native grasses and forbs including bluegrasses
(Poa douglasii and P. macrantha), dune morning-glory (Calystegia soldanella), beach
pea (Lathyrus littoralis) and yellow sand verbena (Abronia latifolia), to dunes dominated
and stabilized by forbs. The forb-dominated, partially-stabilized dune type is most
characteristic of dunes in this subtheme. Other common species include dune wormwood
(Artemisia pycnocephala), silver bur ragweed (Ambrosia chamissonis), black knotweed
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(Polygonum paronychia), seashore lupine (Lupinus littoralis), coast buckwheat
(Eriogonum latifolium), and seashore daisy (Erigeron glaucus). This vegetation type is
classified as the dune mat or the Abronia latifolia — Ambrosia chamissonis herbaceous
alliance (Figure 1, right).

J odd Keeler*WolT

Figure 1. Sea lyme dune patches (left) and Dune mat (right)

South of this subtheme, the more stabilized upland dunes support native dune scrub
including the shrub species, silver bush lupine (Lupinus chamissonis) and yellow bush
lupine (Lupinus arboreus). Dune scrub is not a natural community in the Siskiyou —
Klamath subtheme, however, yellow bush lupine has been extensively planted and
naturalized forming the yellow bush lupine shrubland semi-natural alliance, which is
subsequently colonized and often dominated by native coyote brush (Baccharis
pilularis). Coyote brush is native and may occur occasionally in Siskiyou — Klamath
dunes, but not as a native alliance (Pickart and Sholars 2016).

Forest and woodlands occur on stabilized dunes as well as on deflation wetlands in this
subtheme. These forests are classified as the Beach pine forest (Pinus contorta spp.
contorta) alliance in California. When beach pine is the dominant tree species, it may be
accompanied by a depauperate understory characterized by reindeer lichen (Cladina
portentosa ssp. pacifica) and kinnikinnick (Arctostaphylos uva-ursi) in the openings. In
California, the Beach pine forest alliance is inclusive of stands of Sitka spruce, Grand fir,
and Douglas fir (for which plant associations are named). In Oregon and in the
International Vegetation Classification System (IVCS), these associations are not
recognized, and all but beach pine-dominated forests are classified within the Sitka
spruce (Picea sitchensis) forest alliance (Pickart and Sholars 2016). Both pine and spruce
canopy understories can form dense stands of shrubs including evergreen huckleberry
(Vaccinium ovatum), wavy-leaf silk tassel (Garrya elliptica), and black twinberry
(Lonicera involucrata). Spruce dominated areas may have more open mixtures of herbs
including sword fern (Polystichum munitum) and false-lily-of-the-valley (Maianthemum
dilatatum). In the most exposed areas, the trees and shrubs can become wind-pruned and
stunted, appearing to be a tall shrubland. Even a mature forest can succumb to sand
blowouts that undermine the roots, or be buried by moving sand.



Deflation plains in this subtheme are fairly similar to those of the North Coast Sand
Dunes subtheme, with different species composition depending on the amount of salt
input, the presence of a hardpan, and the length of time the habitat has existed. Early
successional areas are often dominated by Brewer’s rush (Juncus breweri) in the drier
areas and slough sedge (Carex obnupta) in wetter areas. Brewer’s rush grows in
transitional wetland - upland areas whereas slough sedge is a true hydrophyte, and is
dominant in the slough sedge alliance. The coastal dune willow shrubland alliance,
sometimes called the coastal dune willow thicket alliance also occurs in deflation plain
areas; dominant species include willows (Salix hookeriana and S. lasiolepis) and
California wax myrtle (Myrica californica) (Pickart and Sholars 2016).

Distribution and Context

The Siskiyou — Klamath Coastal Sand Dunes occur along the coast in the North Pacific
Border Region from the Kings Range National Conservation Area of California,
approximately 50 miles (80 km) south of Eureka, north to the Coos Bay area in Oregon.
The elevations range from sea level to 164 feet (50 meters), with most examples
occurring just above beaches, unlike some of the large dune systems found in the dune
subtheme to the north. Their distribution is patchy along the coast, and is often associated
with river mouths and bays that provide relatively level areas on which sand has been
able to accumulate.

Regional Variation

The subtheme is defined by a fairly major shift in flora, from the Oregon-Washington
dune flora in the north to the California coastal flora in the south. South of this subtheme,
the climax vegetation on dunes is shrubs, while this theme and the north coast dune
theme have coniferous forest as the climax dune vegetation. This shift is exhibited to a
lesser extent within the subtheme, with a slightly higher shrub component at the south
end of the subtheme and a greater cover of forbs to the north. The subtheme supports a
number of locally endemic plant species. Some, like silvery phacelia (Phacelia argentea)
are found only in the subtheme, while others, such as Menzies wallflower (Erysimum
menziesii) are limited to a few other sites in California. In addition, tree species change
slightly, with Sitka spruce becoming less important further south in the subtheme.

Significance

Dunes are an important ecological feature of the Pacific Coast of the U.S. The open,
moving sand supports a diverse and unique set of plants and animals with traits that
appear to promote survival in this dynamic habitat. Coastal areas are often prized for
development, and coastal dunes are particularly vulnerable to the stabilization efforts
associated with human habitation, many of which include planting of introduced,
invasive, dune-stabilizing plants such as European beachgrass (Ammophila arenaria) and
iceplant (Carpobrotus edulis). Recreation, especially the use of all-terrain vehicles
(ATVs) and other off-road-vehicles has caused significant disturbance on many coastal
dunes, including some in public ownership. As a result of these impacts and the spread of
additional introduced, invasive species, few dune habitats in the bioregion continue to
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support a full complement of native species, and these remnants require active
management of human use and control of introduced species (€.9., Alpert 2016).

Distinguishing Features

The Siskiyou — Klamath Coastal Dunes show distinct floristic differences from both the
North Coast Sand Dunes and the Northern California Coastal Dunes. In addition to the
examples noted above, shrubs such as Pacific rhododendron (Rhododendron
macrophyllum) and hairy manzanita (Arctostaphylos columbiana) are common on
stabilized dunes in the North Coast but not in the Siskiyou — Klamath subtheme. Herbs,
shrubs, and trees such as beach wormwood (Artemisia pycnocephala), goldenrod
(Solidago spathulata), twinberry (Lonicera involucrata), California wax myrtle (Morella
californica), and grand fir (Abies grandis) are frequent in the Siskiyou — Klamath but not
the North Coast subtheme.



Lanphere / Ma-le’l Dunes Site Description

Overview

The Lanphere / Ma-le’l Dunes are part of the most extensive dune system in northern
California and support the entire range of coastal dune features (Figure 2). As described
in the significance section, coastal dunes are particularly vulnerable to human
disturbance, invasive species, and intentional stabilization. Most of the dune habitats in
the bioregion have been significantly impacted by these threats. However, as a result of
exceptional land management and fortunate circumstances, the Lanphere / Ma-le’l dunes
have almost entirely retained their natural character.

Natural History Theme Represented

The Lanphere / Ma-le’l Dunes are the best representative of the Klamath — Siskiyou
Coastal Sand Dunes subtheme in the Coastal Sand Dunes theme in the North Pacific
Border Biophysiographic Province. This subtheme is quite distinct from any other
subtheme in the region, and Lanphere / Ma-le’l Dunes both characterizes and defines the
subtheme. The site also represents the Eolian Landforms geologic theme and the Sand
Dunes subtheme from the Landforms of the Present as defined by the National Natural
Landmarks Program.

Figure 2. Oblique air photo showing Lanphere / Ma-le'l Dunes landforms. Photo by D.
Kenworthy.



Natural Features

Lanphere / Ma-le’l Dunes represent the largest and best quality sand dune ecosystem
remaining in the Siskiyou — Klamath subtheme. The primary natural features of the
Lanphere / Ma-le’l Dunes include the diverse array of natural vegetation and rare flora
and fauna found at the site. Well-developed dune systems are composed of many
successional states, ranging from open, mobile sand to stabilized dunes with mature
vegetation. The dunes in the subtheme are characterized by foredunes adjacent to the
beach vegetated by native dune grasses, partially stabilized long-walled parabolic dunes
with a rich, local flora of grasses and perennial forbs. There are deflation plains
supporting seasonal wetlands, large transgressive parabolic dunes, and older stabilized
dunes with mature coniferous forest. These are described in more detail in the following
sections.

Primary Biological Features

Vegetation of the site and vicinity has been intensively studied and described by Parker
(1974) and (Pickart 1987), and summarized by Barker (1976), Wiedemann 1984, Pickart
and Sawyer (1998), and Pickart and Sholars (2016). These treatments generally recognize
the following vegetation types or alliances as classified by Sawyer et al. (2009): Sea
Lyme Grass Patches (Leymus mollis herbaceous alliance), Semi-Stabilized Dune Mat
(Abronia latifolia-Ambrosia chamissonis herbaceous alliance), Slough Sedge Swards
(Carex obnupta herbaceous alliance), Beach Pine Forest (Pinus contorta ssp. contorta
forest alliance), Red Alder Forest (Alnus rubra forest alliance), and Coastal Dune Willow
Thickets (Salix hookeriana shrubland alliance). In addition, the brackish and salt marshes
of the site have been described by Pickart and Sholars (2016) and include Pickleweed
Mats (Sarcocornia [Salicornia] pacifica herbaceous alliance) and Salt Grass Flats
(Distichlis spicata herbaceous alliance), The large, transgressive dunes (parabolic and
transverse dunes) are mostly bare and have no distinctive vegetation.

The beach vegetation is typically sparse. Scattered individuals of sea rocket (Cakile
maritima, C. edentula), sea lyme (Leymus mollis) and yellow sand verbena (Abronia
latifolia) are most common with silver bur ragweed (Ambrosia chamissonis). The short-
lived, northern pink sand verbena (Abronia umbellata var. breviflora), a species
endangered in Oregon and at-risk in California, occurs ephemerally. The foredune
community is dominated by sea lyme (Leymus mollis). Dune bluegrass (Poa macrantha),
silver bur ragweed, yellow sand verbena, sea rocket, beach pea (Lathyrus littoralis), and
beach morning glory (Calystegia soldanella) are the most frequent associates. Total plant
cover is highly variable, ranging from no cover in areas of blowouts to 100% cover in
some long-established foredunes (Pickart and Sawyer 1998).

Once characteristic of the edge of land on sandy shores in Washington, Oregon and
northern California, these low dune and open beach communities have been nearly
extirpated by planting and spread of European beachgrass (Ammophila arenaria), which
excludes most native species and forms a vegetation with low diversity (Breckon and
Barbour 1974, Chilcote et al. 1976). Protection of these low dune communities at the site



has maintained possibly the last excellent example of native foredune vegetation in the
region. It has been given high priority by the land managers at the USFWS and the BLM,
requiring ongoing maintenance of restored areas to prevent re-establishment of European
beach grass, which is widespread both north and south of the proposed landmark.

Behind the foredune, the dunes tend to be partly stabilized by a diverse and attractive
community of herbaceous plants, including a variety of showy flowers and specialized
growth forms, called Dune Mat (Abronia latifolia — Ambrosia chamissonis herbaceous
alliance). Species with the highest cover include dune goldenrod (Solidago spathulata),
beach pea, beach strawberry (Fragaria chiloensis), Douglas bluegrass (Poa douglasii),
beach buckwheat (Eriogonum latifolium) and beach wormwood (Artemisia
pycnocephala) (Pickart 1987). Other common and colorful species include dune
morning-glory (Calystegia soldanella), purple owl’s clover (Castilleja exserta), seaside
daisy (Erigeron glaucus) and beach primrose (Camissonia cheiranthifolia). Total cover is
highly variable, with a mean cover of about 40% (Pickart 1987). In more stabilized areas
that have been vegetated longer, species such as red fescue (Festuca rubra), sea thrift
(Armeria maritima) and black knotweed (Polygonum paronychia) are dominant (Pickart
1987, Pickart and Sholars 2016). This vegetation community has also been almost
completely displaced elsewhere in the region by European beach grass. Overall, this type
combines rich floral displays with ocean panoramas and provides excellent opportunities
for ecological research on species in habitats of frequent disturbance and low soil nutrient
availability.

The moist dune swales (deflation basins or plains) are dominated by slough sedge (Carex
obnupta) in the wettest areas (Carex obnupta herbaceous alliance). Brewer’s rush (Juncus
breweri) forms dense swards in drier areas or at the margins of wetter swales. Over time
shrubs such as dune willow (Salix hookeriana) and California wax myrtle (Morella
californica) and short, salt-pruned beach pine create dense thickets, classified as the
coastal dune willow (Salix hookeriana) thicket alliance. Seasonal ponding occurs in
deeper areas during winter months.

East of the mobile, transgressive dune fields at Lanphere / Ma-le’l Dunes are forests and
woodlands of beach pine (Pinus contorta ssp. contorta). In places where the beach pine
woods are relatively open, the ground is often covered by mats of kinnikinnick
(Arctostaphylos uva-ursi), reindeer lichen (Cladonia portentosa ssp. pacifica), and a
variety of other lichens and mosses. In the more closed forests, much of the understory is
a tall thicket of salal (Gaultheria shallon) and evergreen huckleberry (Vaccinium
ovatum). There are also many stands of Sitka spruce, with fewer of Douglas fir
(Pseudotsuga menziesii), grand fir (Abies grandis), and occasionally Pacific madrone
(Arbutus menziesii). Spruce, Douglas fir, and grand fir-dominated stands are all included
as associations of the beach pine forest alliance, in recognition of their dissimilarity with
those forest types further inland (Sawyer et al. 2009, Pickart and Sholars 2016).
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In low-lying areas of the stabilized dunes the pine forest is replaced by groves of red
alder (Alnus rubra) and Hooker’s willow, undergrown with creeping blackberry (Rubus
ursinus) and slough sedge. Areas with permanent standing water support cattails and
floating leaved hydrophytes such as mosquito fern (Azolla filiculoides) and duckweed
(Lemna sp.).

The tidal flats east of the sand spit where the site is located support salt marsh fringed
with brackish marsh, with the exception of the north end where the marsh has been diked.
The dominant species of the low salt marsh is pickleweed (Salicornia pacifica), with
associated jaumea (Jaumea carnosa) and seaside arrowgrass (Triglochin maritima). High
marsh is dominated by salt grass (Distichlis spicata) with associated wetland species such
as slender arrowgrass (Triglochin concinna), salt sandspurry (Spergularia marina),
dodder (Cuscuta salina), gumplant (Grindelia stricta), marsh rosemary (Limonium
californica), salt marsh plantain (Plantago maritima), and several rare salt marsh species
discussed below. Where the marshes meet the dunes, fringing brackish marshes are
dominated by salt rush (Juncus lescurii), Lyngbye’s sedge (Carex lyngbyei), and
hardstem bulrush (Schoenoplectus acutus). The transitional, brackish area between dunes
and salt marsh can have very high species diversity, including seaside angelica (Angelica
lucida), western grasswort (Lilaeopsis occidentalis), salt marsh baccharis (Baccharis
glutinosa), sea milkwort (Glaux maritima), and low bulrush (Isolepis cernua). One
distinctive characteristic of the Lanphere and Ma-le’l salt marshes is that they no longer
support invasive dense-flowered cordgrass (Spartina densiflora). This species was
controlled in a vigorous restoration program, as this species dominates much of the
region’s low marshes elsewhere (Pickart and Sholars 2016).

The relatively undisturbed native vegetation of the Lanphere and Ma-le’l Dunes supports
populations of a number of at-risk plant species. The federally endangered Menzies
wallflower (Erysimum menziesii) and beach layia (Layia carnosa) are California endemic
plants found only in coastal dunes, with the plants found at the proposed National Natural
Landmark representing the best protected populations for both of these species. The salt
marshes at the site support populations of Humboldt Bay owl’s-clover (Castilleja
ambigua ssp. humboldtiensis) and Point Reyes bird's beak (Chloropyron maritimum ssp.
palustre), both salt marsh endemics ranked as imperiled by NatureServe and the
California Native Plant Society.

The fauna includes 40 species of mammals, 12 species of amphibians and reptiles, and
151 species of birds (Appendix 1). There is also a large and diverse invertebrate fauna,
including over 40 species of native, solitary bees which play an important role in plant
diversity as well as ecosystem functioning (Gordon 1984, 1992).

Primary Geological Features

The dunes consist of quartz and feldspars carried to the coast by rivers and of basalt
eroded from coastal headlands, all washed ashore by waves and blown inland by wind.
Geomorphology of the site has been described variously by different authors (Cooper
1967, Wiedemann 1984, Pickart and Sawyer 1998). The terminology below follows the
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international classification of Hesp (2000). Five morphological features are present at the
proposed NNL:

(1) Foredune: a discontinuous, shore-parallel ridge up to 44.6 feet (13.6 m) elevation
above North American Vertical Datum of 1988 (NAVD 88), (Pickart 2014).

(2) Blowouts: gaps in the foredune (or other vegetated areas) formed when the wind
is steered into and enlarges a notch or discontinuity, and consist of a mouth or
deflation basin, flanking walls, and a depositional lobe.

(3) Parabolic Dunes: U-shaped transgressive dunes that may begin as a blowout. The
trailing ridges of these features, which flank deflation basins, become stabilized
with vegetation more quickly than the depositional lobe, and the deflation basins
support wetland swales that often contain standing water in winter.

(4) Deflation Basins or Plains: deflated areas found at the trailing end of parabolic
dunes or transgressive dune fields, eroded during summer months to the water
table where moisture prevents further sand movement, and saturated or flooded by
the winter water table. Can be discrete (basins) or continuous (plains).

(5) Transverse Dunes: unvegetated dunes that migrate on top of transgressive dunes
(including parabolic dunes) in the direction of prevailing wind (slipfaces are
perpendicular to wind).

The mild, Mediterranean-type climate at the site is characterized by summers with little
rain but considerable fog and by rainy winters. Eureka, 10 miles (16 km) south along the
coast, receives 38 inches (968 mm) of precipitation annually, of which 90% falls during
October through May, and has only 49% of possible sunshine. Mean temperatures are 48°
F (9° C) in January and 57° F (14° C) in July (Chilcote et al. 1976, p. 530), with 37 days of
frost per year. All-time temperature extremes recorded at Eureka are 19° and 86° F (-7°
and 30° C. Winds blow predominantly from the north and northwest during March
through October and from the southeast in winter, at a mean speed of 8.2-10.5 feet (2.5-
3.5 m) per second (Breckon and Barbour 1974).

Physical Setting

Lanphere / Ma-le’l Dunes lies in the northern portion of a coastal barrier sand dune
system that probably migrated up the shelf with rising sea levels after the last ice age
ended, reaching its current location about 7,000 years ago. During its evolution, the
barrier experienced two or more phases of dune mobilization, with an older stage now
present as forested dunes up to 65 feet (20 m) in elevation that extend to the tidal mud
flats on the eastern edge of the dune system. Small, swampy areas and short creeks run
eastward through the older dunes to the tidal slough. The site thus includes a rich variety
of well-developed dune landforms.

Location and Access

Lanphere / Ma-le’l Dunes is located only 3 miles (4.8 km) west of Arcata, California, and
Humboldt State University in northwestern California (Figure 3), just north of Humboldt
Bay. The site lies at the northern end of the northern peninsula enclosing Humboldt Bay,
which is also known as the Samoa Peninsula or North Spit.
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The proposed NNL is comprised of three separate management units: Lanphere, Ma-le’l
North, and Ma-le’l South, each with differing access and rules to provide options for
public use and best protect these very sensitive habitats. The most restrictive is the
USFWS’s Lanphere Unit, which can be accessed either with a permit or on guided tours
offered by Friends of the Dunes. The website (friendsofthedunes.org) for the Friends of
the Dunes lists the schedule of these tours. Permits can be obtained from the USFWS
Refuge or Friends of the Dunes staff. All that is needed to qualify for a permit is to go on
a Friends of the Dunes guided tour to get familiar with the trails and the rules. Bikes,
dogs, and horses are not allowed in the Lanphere Unit, and use is generally restricted to
trails, open sand areas and the beach.
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Figure 3. General location of Lanphere / Ma-le’l Dunes PNNL in northwestern California

Ma-le'l North represents the USFWS’s Ma-le'l Dunes Unit. Access to this area is through
a gated road to a parking area. The gate is open from Friday through Monday only. On
other days, the parking area can be accessed on foot or on a bike. The area is open from
sunrise to one hour after sunset, regardless of whether access is by car, bike or walking.
On Friday through Monday, the gate is closed and locked other than those hours. No
bikes are allowed in this unit outside of the parking area, nor are dogs or horses allowed.
Use is restricted to trails, open sand and beach areas in order to protect sensitive habitats.
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Ma-le'l South is managed by the BLM Arcata Office. Much of the area has been
designated as an ACEC. Ma-le’l South is open seven days a week during daylight hours.
Dogs are permitted under the control of the owner, and horses are allowed only on
designated trails.

To reach the Lanphere Unit by road, take the northernmost exit for Arcata off U.S.
Highway 101, which is marked for Giuntoli Lane and Janes Road. Proceed west to Janes
Road, which curves south. About 0.8 miles (1.3 km) from the highway and just beyond
Mad River Community Hospital, turn west on Upper Bay Road. After 0.7 miles (1.1 km),
continue straight ahead on Lanphere Road. About 300 feet (100 m) after the road crosses
Mad River Slough on a small bridge, take the left fork, which is signed for the Humboldt
Bay National Wildlife Refuge.

To reach the site from downtown Arcata, travel west to K Street and then turn north (bear
left as K Street turns into Alliance Avenue). Turn west onto Spear Avenue. This curves
north and becomes Janes Road, after which the first road that branches west is Upper Bay
Road, as described above.

The Ma-le’l Dunes South Parking Lot is off of the Vera Linda Lane, most easily reached
from State Road 255, New Navy Base Road, which is Samoa Blvd in Arcata. Stay on
Samoa Blvd until just west of the Mad River Slough, and turn right on Young Lane, then
left at the T intersection on Vera Linda Lane (a sign indicates the Ma-le’l Dunes
Cooperative Management Area), and follow the road to the lot. To reach Ma-le’l Dunes
North Parking area, turn right at the T where Vera Linda Road begins, and follow the
gravel road until it ends at the parking lot.

Ownership

The entire proposed NNL is owned by the U.S. Government (Figure 4). The Lanphere
and Ma-le’l Dunes Units are in the Humboldt Bay National Wildlife Refuge Complex.
The refuge is part of Region 8, which includes California and Nevada, and the Klamath
Basin in Oregon. The refuge unit ownership is shown in green on the left side of Figure 4.
The headquarters is located at the Richard J. Guadagno Headquarters & Visitor Center,
1020 Ranch Road, P.O. Box 576, Loleta, California. Their phone number is (707) 733-
5406, and their office is open from 8:00 am — 5:00 pm, all week.

The southern portions of the proposed NNL, known as Ma-le’l South, is managed by the
Arcata Field Office of the BLM, located at 1695 Heindon Road in Arcata. Their office is
open from 7:45 am — 4:30 pm, Monday-Friday and their phone number is (707) 825-
2300.

The proposed NNL occupies portions of Sections 13, 14, 23, 24, and 26 in Township 6
north, Range 1 West.
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Ma-le'l North

Ma'le'l South

Figure 4. Map and air photograph showing the Lanphere / Ma-le’l Dunes location and units north
of Arcata Bay.

Land Use and Condition

Historic Land Use

Historical uses of the area included residential and subsistence use by the Wiyot prior to
their displacement by Euro-American settlers. Several homesteads were located on the
site, the only remaining early structure is a residence built in the 1920s on the Lanphere
Unit and now used as a caretaker residence. There was occasional sand mining up until
the 1990s, an activity that has been completely stopped. Parts of the Lanphere Unit were
used at one time to break horses, and cows were pastured in some forest clearings during
flooding that occurred on the Mad River Slough. Beginning in the 1960s ATV use
became popularized and occurred throughout open sand and sparsely vegetated areas on
all but the Lanphere Unit (the Lanphere family actively excluded this use). Portions of
the Ma-le’l North and South Units were the site of a privately run ATV park until the late
1990s. Duck hunting along the estuarine side of the Lanphere and Ma-le’l North sites is
historic and ongoing, although restricted on the salt marsh islands owned by USFWS. All
sites had been acquired and protected by 2004.
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Current Land Use and Present Condition

Present uses and activities on the land of the proposed landmark within the Lanphere /
Ma-le’l Dunes include scientific research, educational field trips, and recreational use is
limited in various ways in each of the units. Camping, and disturbance of natural objects
are not permitted throughout the area. The two USFWS units of the proposed NNL are
managed somewhat differently by the refuge staff. Because of the significant and
sensitive resources present in the Lanphere Unit, public access is restricted to Friends of
the Dunes naturalist-guided walks and individuals with use permits (call 707 444-1397
for walk and permit information). The Lanphere Dunes Unit has no restroom or visitor
facilities. The Ma-le’l Dunes North Unit is open to pedestrian use via the parking area
during daylight hours Friday-Monday, but visitors can access by walking or biking the
access road past the gate when locked, during daylight hours only. The Ma-le’l Dunes
South Unit is managed by the BLM, and is open to hiking or horseback riding on trails
only daily during daylight hours. Dogs, under the control of their owner, are permitted on
Ma’le’l South only.

Uses of lands adjacent to the proposed landmark include target practice by the Redwood
Gun Club, fishing on the beaches (vehicular use on beaches is restricted by ordinance to
commercial fishermen, seniors, and disabled users by permit only), oyster farming in the
Mad River Slough, and dairy and beef cattle ranching on the portions of the estuarine
floodplain that have been diked and drained. Settlement in the vicinity is sparse, and
consists mostly of farmers and ranchers.

The most serious threat to the proposed site is invasion by introduced plant species,
especially yellow bush lupine (Lupinus arboreus), iceplant (Car