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Introduction

The Gaviota Creek Watershed has been the subject of several studies over the past 20 years. The
focus of these studies has largely been on steelhead migration barriers, restoration of habitat for
steelhead and associated issues including realignment of the entrance road to Gaviota State Park
and Hollister Ranch and erosion and sedimentation. Most recently, the Coastal Ranches
Conservancy published a comprehensive work entitled “The Gaviota Creek Watershed: A
Restoration Plan Update” (2016). To the contrary, the estuary (as compared to the creek) has
received relatively little study. The Southern California Steelhead Recovery Plan includes a list of
actions that are needed for recovery of steelhead in Gaviota Creek and Estuary; among them is
development and implementation of an estuary restoration and management plan, and a riparian
restoration plan for Gaviota Creek (National Marine Fisheries Service 2011).

This paper is intended to be a step toward development of an estuary restoration plan. We provide
an analysis of the historic extent of the estuary and some of the features that might have
characterized it. We also provide descriptions of the special-status species that are known to occur
or that have occurred in the estuary and the creek, discuss potential goals and opportunities for
restoration and some of the functions that a restored estuary, creek, beach and sand dunes could
provide in the future, including habitat for special-status species.

This paper is funded by and prepared for The Coastal Ranches Conservancy (CRC), a 501(c)(3)
organization. CRC supports conservation, habitat restoration and environmental education on the
Gaviota Coast of Santa Barbara, California. Channel Islands Restoration (CIR) is a 501(c)(3) public
benefit corporation based in Santa Barbara, California, that specializes in the restoration of
habitats on the mainland and on the Channel Islands of southern California.

Project Location
The Gaviota Creek watershed is located in southwest Santa Barbara County, California, within
Gaviota State Park (Figure 1). The estuary is located at N 34°28'18.49"; 120°13'34.55"W" (Figure 2).

The Watershed

The Gaviota Creek Estuary watershed is approximately 12,900 acres with six tributaries including
Gaviota Creek, West Fork, Las Cruces Creek, Middle Fork, Las Canovas Creek and Hot Springs Creek
(Figure 1). Annual rainfall between 2001 and 2016 in Goleta (Goleta Fire Station #14) ranged from
approximately 7 to 38 inches with a mean of approximately 18 inches (County of Santa Barbara
2016). The rate of water flow in the creek ranges from 0.06 cubic feet per second (cfs) in summer
to 900 cfs in winter (U.S. Geological Survey Stream Gage Station # 11120550). Water quantity and
quality in the watershed is discussed in detail by The Coastal Ranches Conservancy (2016). The
100-year flood plain of Gaviota Creek covers the campground (Figure 2).

- |
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History

The estuary and surrounding area was occupied by the Chumash who lived in a village there called
Onomio." until 1803 (John Johnson pers. comm. 8/4/2017). Human burials were recorded fairly
often there until 1800 (Brown 1967).% The earliest land expedition by Europeans of the Gaviota
Coast was the Portola expedition in 1769 from Baja Sur, Mexico northward along the coast of
California. The group traveled up the coast, and on August 24, 1769, they moved west from
Tajiguas to Gaviota Creek. Father Juan Crespi kept a detailed diary® during the entire trip,
describing what he saw when they arrived at Onomio, at the Gaviota Creek Estuary:

August 24, 1769

“We came to another hollow in which runs another good-sized stream with
a large flow of water that close to the shore turns into an inlet shooting a
long way up into the hollow. Split between one side and the other of this
inlet, and almost at the very sea’s edge, there lies a well populated village
where we counted 52 well-shaped large grass-roofed houses, and where we
imagined there must be at least three hundred souls, young and old. We set
up our camp on a tableland before the way down to this spot.

There is neither soil nor wood in the hollow here close to the shore, and
because of the inlet, the water is brackish, but a little farther in the hollow
twists and becomes large and long, having a good deal of soil, much of
which seems to be naturally watered, as it has a great deal of reed-grass,
and there are a great many live oaks and willows up in there and the stream
carries a large flow of water. This stream has more running water than any
others belonging to the last spots we have passed.

The mountains that have accompanied us during the last two days’ march
are bare, steep, and cliffy, here and there white-colored as though with
white earth or stone; but well clad with dry grass, wherever they are not
whitish. They presented us with a great deal of dry fish; they are fine
heathen folk and very friendly. They are very fair, ruddy Indians, most of
them, men and women, having very good features. August the 25" | took
the altitude for this spot, and made it 34 degrees 47 minutes north latitude.
This village has seven canoes, some of them quite large; all of which we saw
out fishing.

(This spot, San Luis, is referred to among the soldiers as el paraje de la
Gaviota, The Seagull, because of their killing one here. This was the spot the

1 Variants of the name of the village include “Nomigo” and others.

2 The bodies from this and all other coastal towns were later exhumed and taken to the Mission (Brown 1967).
3 There are two versions of Crespi’s diary: the field draft and the first revision. The first three paragraphs quoted
here are from the first revision (which is more detailed regarding this location); and the final two paragraphs are
from the field draft (which provides a detail that the first revision does not provide).
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heathen man they called El Loco, The Crazy Man, was from, who
accompanied us on so many days’ marches during the way going and
coming back, and did us so much good during the latter.)

August 25", Saint Louis King of France’s day.

We set out at a half past two in the afternoon from this spot so named, on
the due westward course of the preceding days. On setting out we went
down to the village and crossed the inlet that there is at this spot. We went
up to more small tablelands with good soil and good grass which are rolling
though not very broad, at the foot of the mountains nearby, and ending in
cliffs very high over the sea. ...” (Brown 2001).

Father Crespi’s observation that “there is neither soil nor wood in the hollow here close to the
shore” indicates that the ground may have been thin and rocky and that there were no trees (not
even willows) near the shore. This suggests that the creek may have recently flushed sediment out
to the ocean, and that the estuary (a saline environment not suitable for willows) extended some
distance from the shore. This is also suggested by his note: “an inlet shooting a long way up into
the hollow,” indicating perhaps that the estuary extended some distance from the beach. How far
up it went and its aerial extent are unknown. “A great deal of reed-grass” could be indicative of a
large extent of shallow brackish water supporting Alkali Bulrush (Bolboschoenus maritimus),
California bulrush (Schoenoplectus californicus), or similar species. The presence of willows higher
up indicates that there was freshwater habitat within sight or that he or the soldiers scouted
upstream.

The fact that they crossed the inlet with no difficulty suggests that there may have been shallow
water (perhaps more shallow than today’s summer conditions due to the constricted estuary). His
observation of “more running water than any other [streams]” suggests that there was plentiful
water, presumably enough for steelhead, even at the end of summer. Over 100 years would pass
before a vegetation map of the estuary was drawn.

In 1858, an adobe house was built near the mouth of Gaviota Creek by Andrea and Mariano
Olivera where they raised sheep and cattle. In the 1860s W.W. Hollister and the Dibblee Family
bought several ranches in the area including Rancho Nuestra Senora del Refugio, Las Cruces and
others as well as the Olivera’s Gaviota property. In 1871, Miguel Burke took charge of the
Hollister’s Gaviota property, farmed hay and raised sheep, cattle and horses there. He also ran a
stage station, inn, post office and store, and supervised the construction a wharf which was
completed in 1875.

In 1873, the estuary is estimated to have been approximately 11 acres based on the first
vegetation maps of the area (US Coast Survey 1873) (Figure 3). This illustrates that the estuary
today is roughly only 15% of the size that it was in 1873. It also appears to be less complex; for
example, the 1873 map shows two channels, whereas today there is just one. Since tidal salt
marsh and tidal brackish marsh were often not distinguished in the cartography of the Coast
Survey Maps (Shalowitz (1964) this area may also have included brackish marsh (Grossinger et al.
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2011).

The cartographic pattern in the estuary is different than that shown in the Goleta Slough during
that same era. This might be the result of different surveyors using different symbols (Shalowitz
1964) or it could suggest a different type of vegetation such as that dominated by salt grass
(Distichlis spicata), alkali rye grass (Elymus triticoides) or other species. This type of vegetation
occurs at the mouths of some of the small estuaries in the region. The stippled area between the
coastline and the estuary indicates beach and sand dunes (Shalowitz 1964). Here, at Gaviota in
1873, approximately 3.1 acres of beach and sand dunes occurred (Figure 3). The area north of the
estuary within the “s-curve” of the creek is mapped as wooded marsh (Shalowitz 1964), in other
words, a dense, moist riparian woodland. The areas northwest and east of the estuary illustrated
on Figure 3 with a series of vertical broken lines clearly indicates a different form of vegetation
than the salt marsh and may suggest freshwater marsh.

Around 1876, the Hollister/Dibblee partnership dissolved, and the Gaviota Wharf was sold to the
Pacific Coast Steamship Company. Hence, Gaviota became a busy center of commerce and cattle
and sheep were driven to the wharf to await transport on ships (Beresford 2017). By 1928, the
creek appears to have been channelized (Figure 4). The photo of the Hollister’s cattle drive in the
late 1930s shows the cattle crossing the stream above the mouth at a point where the water was
less than 6 inches deep (Appendix A). The estuary is not apparent in the photo. It appears the
creek was in a different position than it is today, and that the flood plain above the elevation of
the main channel was not vegetated by marsh at that time. Instead, it appears that there are some
tall shrubs that may be mulefat (Baccharis salicifolia) and the trees in the background appear to be
willows that have been browsed by cattle. If this is true, it provides further evidence that cattle
were kept here and grazed over the flood plain over a long period of time. This is consistent with
the reports of the area that is now the estuary being heavily impacted by sheep and cattle and a
busy economic center since 1875.

The County bought nearly 9 acres in 1926, developed it as a park, maintained it and donated it to
the State in 1951. It then became Gaviota State Park, which grew in size over time (Beresford
2017). Photos of the State Park in the 1970s show rows of Tamarisk in the campground and much
less riparian vegetation along the banks of the creek (Appendix A). In summary, the estuary and
surrounding land has been the subject of human occupation and intensive management for at
least 250 years, and probably much longer.

Existing Conditions

Gaviota Creek terminates in a tidal estuary that (in the summer) is blocked from tidal influence by
a sand berm at the beach. The estuary is roughly 1.9 acres and includes a lagoon of open water
surrounded by a narrow band of salt marsh species including marsh jaumea (Jaumea carnosa), salt
grass (Distichlis spicata) and others. This is about 9 acres (15%) smaller than it was in 1873 (Figures
2 and 3). The apparent filling of a portion of the estuary after 1873 reduced not only the size of the
estuary but also its complexity. A 3.2 acre vegetated area that was subject to a previous
restoration effort is a mosaic of native species such as big saltbush (Atriplex lentiformis) and non-
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native species such as poison hemlock (Conium maculatum) and others.

Arroyo willows and a mix of native and non-native riparian species line the banks of the creek
adjacent to the north side of the campground. Invasive species including tamarisk (Tamarix spp.),
giant reed (Arundo donax) and cape ivy (Delairea odorata) are on the edges of the estuary and/or
stream. A bridge over the stream near the park entrance often gets blocked up with vegetative
debris, flooding the road, the park and blocking steelhead passage. Upstream of the bridge, there
is a wide floodplain vegetated by a mosaic of willow woodland, mulefat scrub (Baccharis
salicifolia) and coyote brush (Baccharis pilularis). Photographs of existing conditions are provided
in Appendix A.

Surveys of vegetation, botanical and wildlife resources are beyond the scope of this paper.
However, previous surveys include botanical surveys by Wishner (1995), URS (2005) and an
unknown survey (possibly by California State Parks, unknown date), herpetological surveys by
Hunt in Josselyn (1991) and URS (2005), bird surveys by Lehman (1991) and a compilation of
observations of birds between 1978 and 1991 by Lehman (Lehman in Josselyn 1991), tidewater
goby surveys by URS 2005, and steelhead surveys by Stoecker (2002).

Sensitive Species
One special-status plant species and four special-status animal species are known to occur in the
estuary and/or Gaviota Creek (Figure 5), and are described below.

Plants

Southwestern Spiny Rush (Juncus acutus ssp. leopoldii)

Southwestern spiny rush is a perennial rhizomatous herb that is ranked by the California Native
Plant Society (CNPS) as a 4.2 species, meaning that it has a limited distribution and is fairly
endangered in California (CNPS 2017). It is not listed by the federal or state governments. This
species occurs in the estuary and upstream and downstream of the creek crossing (Figure 7).

Wildlife

Steelhead (Oncorhynchus mykiss)

Gaviota Creek and the lagoon support Southern Steelhead (Stoecker 2002), a federal-listed
endangered species. It is not listed by the State of California. This population is part of the
Southern California Coast Steelhead Environmentally Significant Unit (ESU). Adults migrate
from the ocean into the freshwater streams and rivers of their birth in order to reproduce.
Estuaries such as the Gaviota Creek estuary are used by steelhead as rearing areas for juveniles
and smolts as well as staging areas for smolts acclimating to saline water conditions in
preparation for entering the ocean. Estuaries are also used by adults acclimating to fresh water
in preparation for spawning. Approximately 75% of estuarine habitats across this ESU have
been lost, and the remaining 25% are constrained by agricultural and urban development,
levees, highways and railroads (Hunt and Associates 2008). The current status of southern
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steelhead, including the effects of extended drought on the species, is described by the
National Marine Fisheries Service (2016).

Steelhead hatch in gravel-bottomed, fast-flowing, well-oxygenated rivers and streams. Juvenile
steelhead spend a year or more in the freshwater stream, then migrate as smolts to coastal
lagoons such as at the mouth of Gaviota Creek where they may move out to sea relatively
quickly, or they may spend a couple of years in the lagoon before moving out to sea to feed and
mature. They can remain at sea for up to three years before returning to fresh water to spawn.
Some stay in fresh water their whole life. Those that stay in fresh water are called rainbow
trout. Young fish feed primarily on zooplankton. Adults feed on aquatic and terrestrial insects,
mollusks, crustaceans, fish eggs, minnows, and other small fishes.

Steelhead have been documented in Gaviota Creek since at least the 1930s. The following
summary of steelhead survey data is provided by the Center for Ecosystem Management and
Restoration:

Staff from the California Department of Fish and Game (DFG) surveyed
Gaviota Creek, probably in the mid-1930s. The survey report notes, “A few
steelheads enter stream in winter” (DFG ca 1934). In a 1986 memo DFG
staff states, “SH adults probably use this creek almost every year
considering the reports of observations, but | would anticipate the
numbers in the runs to be very low” (Sasaki 1986).

Cafiada de la Gaviota Creek was surveyed in 1992, 1993 and 1995 and
multiple O. mykiss year classes were observed, including individuals to
about eight inches in length. A 1993 survey report notes likely impacts on
the creek from poor grazing practices in the watershed of an upstream
tributary, Cafada de las Cruces Creek (DFG 1993b). As part of a 2002 studly,
O. mykiss observations were summarized for the southern Santa Barbara
County area. The report cites numerous O. mykiss observations in Gaviota
Creek between 1997 and 2001, including young-of-the year and individuals
to about 22 inches in length (Stoecker 2002).

Excellent spawning and summer rearing habitat occurs within Las Cruces Creek (a tributary of
Gaviota Creek shown in Figure 1) approximately 4.4 miles upstream of the ocean. In addition,
suitable habitat for steelhead occurs in several other tributaries. An adult steelhead was
observed in Gaviota Creek in 2001 (Stoecker 2002). The desired rate of water flow for adult
steelhead in Gaviota Creek is 3 to 115 cfs (Michael Love & Associates and Stoecker Ecological
2007).

Although Gaviota Creek and its tributaries have habitat suitable for steelhead and do, in fact
support steelhead (Figure 5), there are several significant migration barriers within the lower
reach of Gaviota Creek that block fish from reaching spawning and rearing habitat (Stoecker
2002). These barriers include the bridge over the creek at the campground entrance to Gaviota
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State Park (Photo in Appendix A) and several culverts that were constructed as part of Highway
101. Construction of the highway straightened and redirected the creek in several places,
resulting in shortening the creek by roughly 1,600 feet (Michael Love and Associates and
Stoecker Ecological 2007). The creek channel is incising due to geologic processes, but these
processes are being accelerated by human-made grade control structures.

Solutions for improving fish passage have been identified in detail by Michael Love and
Associates and Stoecker Ecological (2007). Most of these improvements would have to be made
by Caltrans. The bridge that provides an entrance to the campground and to the private
properties within the Hollister Ranch could be replaced with an alternate road entrance. Two
alternatives have been designed by Caltrans: one would allow left turns into and out of the park
onto the highway; and the other would not (Figure 6, Caltrans 2012). This road realignment
would occur on State Park property and would require design and approval by Caltrans. Other
potential restoration actions include modifications of the barriers to fish migration that are
associated with the highway, relocation of the highway rest stops, and control of erosion in the
watershed.

Additional recovery actions listed in the Southern California Steelhead Recovery Plan for
Gaviota Creek include: development of a stream bank and riparian corridor restoration plan,
development of a watershed-wide plan to assess, control, monitor and educate about non-
native species, manage roadways and restore abandoned roadways, retrofit storm drains,
develop and implement an estuary restoration and management plan, review and modify
County policies, develop and implement a riparian restoration to replace artificial bank
stabilization structures, review watershed plans and modify storm water permits, and
wastewater discharge permits and develop and implement an integrated wildland fire and
hazardous fuels management plan (National Marine Fisheries Service 2011).

Tidewater Goby (Eucyclogobius newberryi)

Tidewater goby is a federal-listed Threatened Species and a California Species of Special
Concern. Tidewater gobies live at the bottom of shallow bodies of brackish water in shallow
lagoons and in lower stream reaches where the water is fairly still but not stagnant. They are
mostly restricted to waters with low to moderate salinities in California's coastal wetland
habitats. All life stages of the tidewater goby typically are found in lagoons in areas of low to
moderate salinity (commonly less than 12 parts per thousand (ppt), but at times and at some
locations may be hypersaline). Tidewater gobies have been documented in waters with salinity
levels from 0 to 42 ppt or higher (as a comparison, sea water is about 34 ppt), temperature
levels from 8 to 25 degrees and water depths from 10 to 79 inches. Tidewater gobies prefer a
sandy substrate for breeding, but they can be found on rocky, mud, and silt substrates as well
(U.S. Fish and Wildlife Service 2014).

Vegetation within tidewater goby habitat generally is sparse, consisting of several species of
submerged or emergent aquatic plants, always with spiral ditchgrass (Ruppia cirrhosa) and
much less so with widgeongrass (Ruppia maritima) (Ferren personal observations), bullrushes
(Bolboschoenus and Schoenoplectus species), and Sago pondweed (Stuckenia pectinata). Gobies
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may use the edges of dense patches of vegetation, where they escape predation if disturbed.
Actual breeding sites may be in mostly open, unvegetated sand or silt substrates, and not
within dense vegetation (U.S. Fish and Wildlife Service 2014). Gaviota Creek estuary supports a
population of tidewater goby (Figure 5)(URS 2005).

California Red-legged Frog (Rana draytonii)

California red-legged frog is a federal-listed Threatened Species and a California Species of
Special Concern. It occurs in aquatic habitats that have a perennial source of water, primarily
occurring in pools at least 2.3 feet deep with dense emergent or overhanging vegetation.
Upland habitat with dense vegetation is important during the winter; and during the dry
season, they occupy small mammal burrows with moist leaf litter. Breeding occurs in water
usually between November and April. California red-legged frogs occur in Gaviota Creek above
the estuary (Figure 5) (Josslyn 1991, California State Parks 2001, URS 2005).

Foothill Yellow-legged Frog (Rana boylii)

Foothill yellow-legged frog is a candidate for listing by the State of California. The federal listing
status of this species is currently under review. Foothill yellow-legged frog appears to prefer
partly shaded, shallow streams and riffles with a rocky substrate that is at least cobble-sized
(Hayes and Jennings 1988). Non-breeding habitat is characterized by perennial water where
they can forage through the summer and fall months. Springs, seeps, or other moist habitats
such as woody debris and clumps of sedges occurring at high-water lines may serve as refugia
during periods of high stream flow in winter (Van Wagner 1996; Rombough 2006). Tadpoles of
this species were reported to occur in Gaviota Creek in June 1991, in clear, slowly flowing,
shallow portions of the creek above and below the Caltrans rest station (Hunt in Josselyn 1991).
This may have been a mistaken identification, as the tadpoles look similar to California treefrog
(Pseudacris cadaverina). Although this species historically occurred in Gaviota Creek, it is
unlikely that they were in the creek after 1970 (Sweet pers. comm. 2017).

Southwestern Pond Turtle (Actinemys marmorata pallida)

Southwestern pond turtle is a State Species of Special Concern. It is not listed by the federal
government. However, "pond turtles from southern California are in precipitous decline, with
few stable, reproducing populations known between Los Angeles and the US/Mexico border”
(Spinks et al. 2014). This species is found in creeks, marshes, and other ponded bodies of water,
with abundant vegetation, and either rocky or muddy bottoms. In streams, it prefers pools
rather than shallower areas. Logs, rocks, vegetative mats, and exposed banks are required for
basking. Pond turtles can also occur in brackish water such as the Gaviota Creek lagoon. This
species occurs in Gaviota Creek above and below the creek crossing (Figure 5) (Hunt in Josselyn
1991, URS 2005).

Two-striped Garter Snake (Thamnophis hammondii)

Two-striped garter snake is a California Species of Special Concern. Itis not listed by the federal
government. This species is generally found around pools, creeks, and other water sources, as
well as in oak woodland and chaparral. Surveys by California State Parks have found this
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species throughout Gaviota Creek upstream and downstream of the creek crossing in the creek
and along the stream terrace (Figure 5) (California State Parks in URS 2005).

Yellow-Breasted Chat (Icteria virens)

Yellow-breasted Chat is a California Species of Special Concern (breeding) and is not listed by
the federal government. As a nesting bird, it has declined markedly in Santa Barbara County
and throughout much of southern California since the early 1900s and is now found only very
locally during the summer (Lehman 2017). This species breeds in areas of dense shrubbery,
including edges of rivers and streams. Its habitat often includes blackberry bushes. During
migration the Yellow-breasted Chat usually stays in low, dense vegetation. At least one pair of
yellow-breasted chats bred in the willows between the rest area and the park entrance
annually through at least the early 1980s (Lehman in Josselyn 1991). It may be continuing to
breed in the area, as one was observed at Gaviota State Beach in June 2011 (Lehman 2017).

Yellow Warbler (Setophaga petechial)

Yellow warbler is a California Species of Special Concern (breeding) and is not listed by the
federal government. Yellow warblers breed primarily in riparian woodland containing willows,
black or Fremont cottonwoods, California bay, big-leaf maple, California sycamore, or white
alder. Migrants occur in a variety of woodland habitats, including tamarisk trees and other
exotic plantings, and in some shrub habitats such as blooming sweet fennel. Wintering
individuals are found in willow riparian and several species of ornamental plantings, including
blooming eucalyptus, Myoporum and Pittosporum species (Lehman 2017). As a breeding
species in Santa Barbara County, yellow warblers have declined somewhat in numbers. Termed
“common” by ornithologists in the 1930s and 1940s as a breeding bird in the lowlands, this
species is now uncommon along the South Coast, with small numbers present in some of the
foothill canyons and along several creeks in Goleta (Lehman 2017). It is recorded from Gaviota
Creek between 1978 and 1991 (Lehman 1991).

Restoration Opportunities

The potential restoration area of the estuary ranges from 3 to nearly 11 acres (Figure 7). A mosaic
of salt marsh vegetation dominated by pickleweed (Salicornia pacifica), Parish’s glasswort
(Arthrocnemum subterminale) marsh jaumea (Jaumea carnosa), saltgrass with associated species
and unvegetated salt or mud flats could expand the salt marsh and support a number of species
that are not presently in the marsh. A smaller possibility would be to excavate the vegetated area
between the existing lagoon and the campground and day use parking area that was the subject of
a previous effort to restore habitat there. By excavating down about 6 feet in depth, this could
increase the size of the estuary by about 3 acres. A bigger possibility could include removal of the
entire campground and day-use parking area combined with removal and relocation of the road
(Figure 6), excavation of the whole area down about 6 feet in depth, and perhaps several channels
to greater depth, thus expanding the estuary by about 9 acres and increasing its complexity.
Restoration of 2 acres of beach and sand dunes, and 3 or more acres of riparian woodland is also
possible (Figure 7).
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Other potential restoration actions include modifications of the fish migration barriers associated
with Highway 101, relocation of the Highway 101 southbound rest stop and allowing the creek to
meander in that location, erosion control in the upper watershed to reduce deposition of sediment
in the creek and estuary, riparian restoration between the estuary and the highway, riparian
restoration upstream of the highway, and removal of highly invasive species in and around the

estuary and the creek (Table 1).
Table 1
High-Priority Non-Native Species That Should be Removed
(This is not a complete list of all non-native species that occur in and around the estuary.)

Scientific Name

Common Name

Arundo donax Giant Reed
Carpobrotus edulis Iceplant, Hottentot Fig
Conium maculatum Hemlock

Cynodon dactylon Bermuda Grass
Delairea odorata Cape lvy

Eucalyptus spp. Eucalyptus
Foeniculum vulgare Sweet Fennel
Myoporum laetum Myoporum

Nicotiana glauca

Tree Tobacco

Pennisetum setaceum

Fountain Grass

Ricinus communis

Castor Bean

Schinus molle

Pepper Tree

Silybum marianum

Milk Thistle

Sonchus asper

Prickly Sow-thistle

Sonchus oleraceus

Common Sow-thistle

Tamarix spp.

Tamarisk

Tetragonia tetragonioides

New Zealand Spinach

Goals of Restoration

Goals of future restoration projects in the estuary and the creek should include restoration of
ecosystem functions including habitat for common and special-status species, nutrient cycling and
food chain support, water quality improvement, conveyance of flood waters and sustainability of
the species that the estuary supports in the context of climate change and sea level rise.

Plant and Wildlife Beneficiaries of Restoration
Several plant and animal species (some of which do not presently occur in the estuary) could
benefit from restoration of the estuary, riparian woodland, the beach and sand dunes.

Plants

Salt Marsh Bird’s-Beak (Chloropyron maritimum ssp. maritimum)
Salt Marsh Bird’s Beak is an annual hemiparasitic herb. It is a federal-listed Endangered Species
and California-listed Endangered Species, and a CNPS ranked 1B.2 species, meaning it is fairly
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endangered in California. This species does not presently occur in the estuary. It occurs in
Carpinteria Salt Marsh in Santa Barbara County, at Point Mugu in Ventura County, and at
Morro Bay in San Luis Obispo County. It grows among other salt marsh species including marsh
jaumea (Jaumea carnosa), Parish’s glasswort (Arthrocnemum subterminale), pickleweed
(Salicornia pacifica), shoregrass (Distichlis littoralis) and other species. Excavation next to the
existing estuary could expand the estuary’s pickleweed marsh and could potentially support
salt marsh bird’s beak.

Coulter’s Goldfields (Lasthenia glabrata ssp. coulteri)

Coulter’s Goldfields is a CNPS-ranked 1B.1 species that is seriously endangered in California, but
is not listed by the federal or state governments (CNPS 2017). Itis an annual herb that occurs in
Carpinteria Salt Marsh, Goleta Slough, Point Mugu lagoon and other locations (Smith 1998).
This species does not presently occur in the Gaviota Creek estuary. Expansion of the estuary to
include hummocks above the pickleweed could support this species.

Southwestern Spiny Rush (Juncus acutus ssp. leopoldii)

Southwestern spiny rush currently occurs in the estuary and in Gaviota Creek (Figure 7).
Excavation that would expand the extent of ponded water in the estuary and riparian
restoration upstream in Gaviota Creek would provide additional habitat for southwestern spiny
rush.

Beach Spectacle Pod (Dithyrea maritima)

Beach spectacle pod does not occur on the beach near the mouth of Gaviota Creek. This species
is a California-listed Threatened Species and is ranked by CNPS as Rank 1B.1. It has been
extirpated from half of its historic range (CNPS 2017). If dunes were created and protected on
what is now a recreational sandy beach, this species could be planted in the dunes.

Red Sand Verbena (Abronia maritima)

Red sand verbena is ranked by CNPS on list 4.2, meaning it has a limited distribution and that it
is moderately threatened (CNPS 2017). It is not listed by the federal or state governments. Red
sand verbena is a perennial herb that grows on sand dunes on the coast. It does not occur on
the beach at this site, but restoration of sand dunes could provide habitat for this species.

Wooly Seablite (Suaeda taxifolia)

Wooly seablite is a perennial plant that occurs on the edges of salt marshes, on cliffs above
beaches and other saline environments on the coast. Itis included in the CNPS list 4.2 meaning
it has a limited distribution and that it is moderately threatened (CNPS 2017). It is not listed by
the federal or state governments. It is not known to occur at Gaviota Creek estuary, but could
be introduced to the upper edges of the estuary.

Southern Tarplant (Centromadia parryi ssp. australis)

Southern tarplant is ranked by CNPS as 1B.1, meaning it is seriously endangered in California
(CNPS 2017). It is not listed by the federal or state governments. Creation of a sandy field near
the lagoon might support southern tarplant. This species responds favorably to occasional
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disturbance. The current northern/western limit is in the Ellwood area of Goleta, so
introduction of this species at Gaviota would be an example of a managed translocation of a
species beyond its known range of occurrence.

Wildlife

Globose Dune Beetle (Coelus globosus)

Globose dune beetle is on the California Special Animals List. It is not listed by the federal or
state governments. It occurs in coastal dune. This species could be introduced to dunes that are
restored here.

Steelhead (Oncorhynchus mykiss)

This species presently occurs in Gaviota Creek. Steelhead would benefit by removal of the creek
crossing near the entrance to the park, removal and replacement of the entrance road to the
park and Hollister Ranch using one of the alternatives developed by Caltrans (2012) (Figure 6),
modifications to the barriers to migration along Highway 101 (Michael Love and Associates and
Stoecker Ecological 2007), relocation of the Caltrans Highway rest stop and by reducing erosion
and sedimentation in the watershed (Swanson and Laurent 1999). Other restoration efforts of
estuaries (including excavation) have been successful in returning steelhead to other estuaries
such as Malibu Lagoon (Kim 2014).

Pacific herring (Clupea pallasii)

Pacific herring is not listed by the federal or state governments. Pacific herring is a highly
abundant coastal and estuarine species with a broad distribution along the northern Pacific
Rim. They play a significant ecological role due to their high densities in estuaries. In trophic
food webs, they are both important prey and predators. Pacific herring provide important
trophic linkages between their planktonic prey and pelagic predators, such as salmon, sharks,
birds and seals (Hughes et al. 2014). Adults use open-ocean, nearshore and estuarine habitats
(Emmett et al.. 1991) and move into estuaries to spawn. Females deposit eggs in estuaries with
freshwater inputs on a variety of substrates, including eelgrass (Zostera marina), macroalgal
beds, salt marsh vegetation, driftwood, and other surfaces (Hughes et al. 2014). Juvenile Pacific
herring use lagoons and other types of estuaries; however, they use the larger estuaries (such
as San Francisco Bay) as their primary spawning grounds (Hughes et al. 2014). It is unknown
whether Pacific herring occupies the Gaviota Creek estuary or whether it would if the size of
the estuary is increased. Restoration of the estuary might provide suitable habitat for this
species.

Southern California Legless Lizard (Anniella stebbinsi)

Southern California legless lizard occurs in sparsely vegetated coastal sand dunes and other
sandy environments, in moist warm loose soil with plant cover. This species could be
introduced to dunes that are restored here.
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Belding’s Savannah Sparrow (Passerculus sandwichensis beldingi)

Belding’s savannah sparrow is a California-listed Endangered Species. It is not listed by the
federal government. This subspecies of savannah sparrow is a salt marsh endemic, ranging
historically from Goleta in Santa Barbara County, California on the north, to Baja California,
Mexico. Belding’s occur in dense pickleweed, particularly Salicornia pacifica, within which most
nests are found (Zembal and Hofffman 2010). It avoids areas prone to frequent tidal inundation
(Powell 1993, Powell and Collier 1993 in Powell n.d.).

This subspecies does not presently occur at the Gaviota Creek Estuary. It is still relatively
common at two localities in southern Santa Barbara County: Goleta Slough and Carpinteria Salt
Marsh. Colonization of Devereux Slough occurred in the 1990s. Successful nesting is probably
irregular at Devereux Slough due to the unstable water levels during the breeding period,
although recent successful breeding was also documented there in both 2014 and 2015
(Lehman 2017).

Savannah Sparrows are also permanent residents in the saltmarsh vegetation at the Santa
Maria and Santa Ynez River mouths, although the subspecies is uncertain. Although P.s.
alaudinus is the most likely candidate (it is known to breed south to Morro Bay in San Luis
Obispo County), intermediates between it and P.s. beldingi are possibly involved. Holmgren and
Collins (1999) found that these birds matched those from Morro Bay in terms of plumage and
morphometrics (Lehman 2017). A third subspecies, P. s. rostratus, which breeds along the coast
in Mexico, also has been observed seasonally at Carpinteria Salt Marsh. Expansion of the
pickleweed marsh could provide habitat for savannah sparrow, though which subspecies is
uncertain.

Light-footed Ridgway’s (Clapper) Rail (Rallus obsoletus levipes)

Light-footed Ridgway’s (Clapper) Rail is a California and federal-listed Endangered Species. Itis
a resident of coastal salt marshes in southern California and northern Baja, California, Mexico
where extensive tidally-influenced habitats (pickleweed in Santa Barbara County) is bordered
by cattails, tules or other upper estuarine vegetation that are supported by freshwater inputs.
These upper estuarine habitats are important for nesting and foraging and for dispersal or
wandering after breeding (Lehman 2017).

This species is not known from the Gaviota Creek estuary. Historically, it occurred at Devereux
Slough, Goleta Slough, Carpinteria Salt Marsh, possibly at the Santa Barbara Bird Refuge, and
the estuary at the mouth of the Santa Ynez River (Lehman 2017). The Santa Barbara County
population was the northern limit of this subspecies. It has not been observed in Santa Barbara
County since two individuals were observed at Carpinteria Salt Marsh in 2002 (Zembal,
Hoffman, and Konecny 2015). Translocation of individuals of this species is considered in some
estuaries using an abundance of caution and considering multiple variables that affect viability
of this species (Powell n.d.). To our knowledge, the potential for translocation into the Gaviota
Creek estuary itself has not been evaluated; however, we assume that even if the estuary were
expanded, the estuary would be too small to support the species given vulnerability from
predators and other factors.
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Western Snowy Plover (Charadrius alexandrinus nivosus)

Western snowy plover is a federal-listed Threatened Species and a California Species of Special
Concern. Snowy plovers are found on the drier portions of sandy beaches and at river mouths;
they are less numerous in coastal sloughs. Principal wintering localities during the past four
decades are the Santa Maria River mouth, Vandenberg Air Force Base beaches, near the outlet
of Devereux Slough, and the Santa Barbara harbor sandspit and nearby beaches.

This species does not presently occur on the beach near the mouth of Gaviota Creek. However,
seven pairs nested at Hollister Ranch in 1990 and may have occurred more recently, but
surveys there are rare (Lehman 2017). If the drier portion of the beach would be allowed to be
undisturbed, (and possibly sand dunes would be allowed to develop) it is possible that western
snowy plover could colonize the beach.

California sea lion (Zalophus californianus)

California Sea Lions are generally found in waters over the continental shelf and slope zones.
They also frequent coastal areas, including bays, harbors and river mouths, and haul out on
sandy beaches. If the beach were closed to people, sea lions might colonize it as a haul out for
resting. This could be at the expense of western snowy plovers that might attempt to nest on
the same beach.

Harbor Seal (Phoca vitulina)

Harbor seals favor near-shore coastal waters and are often seen on rocky islands, sandy
beaches, mudflats, and in bays and estuaries. If the beach were closed to people, harbor seals
might use it as a haul out to rest, give birth and nurse their young. This could be at the expense
of western snowy plovers that might attempt to nest on the same beach.

Restoration Opportunities: The Estuary-Ocean Connection

Restoration of the size and complexity of the estuary might enhance the benefits of connectivity
between the estuary and the ocean for several fish species that spend parts of their lives in the
ocean and parts in lagoon estuaries such as steelhead, Pacific herring and others (Allen et al. 2006,
Hughes et al. 2014). This, in turn, could benefit marine species.

The complexity of most estuaries is significant, as fish species residing at least part time in
estuaries exhibit multiple habitat shifts (e.g. salinity, water depth and temperature, use of
vegetation) during their period of living in the estuary (Hughes et al. 2014). The vegetated parts of
estuaries perform critical ecosystem functions, serving as nursery habitat for many important
species, Pacific herring and steelhead. Eelgrass (Zostera marina), in particular, provides nursery
habitat in estuaries for a number of fish species. It is unknown whether eelgrass occurs in the
estuary currently. Offshore of Gaviota, eelgrass populates 10 to 400 acres of the subtidal zone
(Bernstein et al. 2011). Potential introduction of eelgrass into a restored Gaviota Creek Estuary
should be evaluated.

Although lagoons do not comprise much total area, juveniles from 11 of the 15 species studied by
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Hughes et al. (2014) use these small lagoons (less than 247 acres) as nurseries. Even if the role of
an individual small estuary is small relative to the total distribution of several fish species, its
contribution to the cumulative total of fisheries that depend on them may be significant (Hughes
et al. 2014). The same may be true for other organisms. These fish species are prey for larger
animals that live in or on the ocean including salmon, sharks, birds and seals (Hughes et al. 2014).
Therefore, it is helpful to be mindful of the ocean-estuary connection. This is particularly true in
light of the Kashtayit State Marine Conservation Area offshore of the mouth of the Gaviota Creek
Estuary (approximately 2 square miles with a depth of 0 to 160 feet along 1.9 miles of shoreline),
in which recreational take is permitted but commercial take of any marine resources is prohibited
(California Department of Fish and Wildlife 2015).

Recreational Opportunities

Itis possible that restoration could be limited to excavation of the previous restoration area next
to the lagoon and removal and relocation of the road (Figure 6). This could be done without
removing the campground or closing the beach. However, if a more expansive project is chosen,
including removal of the campground, day use parking area and access to the beach, then a
significant loss of recreational opportunities would occur. If the larger project is chosen, a
campground, preferably with beach access, should be created elsewhere within Gaviota State
Park.

Future Investigations

Investigations that should be part of future restoration planning efforts include: updated botanical
and wildlife (including invertebrates and fish) surveys in and around the estuary and Gaviota
Creek, the extensive riparian woodland between the estuary and the highway and in the adjacent
coastal sage scrub and coastal bluff scrub, updated vegetation mapping in and around the estuary
and Gaviota Creek, mapping of invasive non-native weeds, detailed fine-scale topographic
mapping, feasibility studies and consultations with regulatory agencies regarding potential
translocation of special-status species, pollinator-flower relationships of some species, an
investigation into the seeds and faunal remains in the archaeological records of the village that
occurred at Gaviota, work with Caltrans on modifications of barriers to steelhead migration, water
runoff filtration and potential relocation of one or both of the rest areas, information regarding
the railroad’s maintenance practices regarding replacement of the concrete blocks that support
the trestle and schedule of maintenance, collaborative work with landowners in the watershed
aimed at reducing soil erosion and sedimentation and, a study of implications of climate change
and sea level rise for the estuary and its inhabitants.
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Summary of Restoration Actions

Potential restoration actions and the species that could benefit are summarized in Table 2.

Summary of Potential Restoration Actions

Function: Support Native Flora and Fauna, Support Threatened and Endangered Species

Action Species that Could Benefit
Relocate Gaviota Beach Road and a portion of Steelhead
Hollister Ranch Road.
Remove bridge near the entrance kiosk. Steelhead

Excavate the 3.2 acre vegetated area east of the
campground down approximately 6 feet and
revegetate with native estuary plants, leaving
some areas unvegetated.

Salt Marsh Bird’s Beak?, Coulter’s Goldfields?,
Wooly Seablite, Southwestern Spiny Rush,
Southern Tarweed, Steelhead, Pacific Herring?,
Tidewater Goby, Savannah Sparrow?, Light-
footed Ridgway’s (Clapper) Rail? and common
species including Harbor Seal and California Sea
Lion.

Excavate the 5.6 acre developed park area
down approximately 6 feet and revegetate with
native estuary plants, leaving some areas
unvegetated.

Salt Marsh Bird’s Beak, Coulter’s Goldfields,
Southwestern Spiny Rush, Southern Tarplant?,
Steelhead, Tidewater Goby, Savannah Sparrow,
Light-footed Ridgway’s (Clapper) Rail? and
common species including Harbor Seal and
California Sea Lion.

Remove non-native invasive plants from the
estuary, the creek and uplands. This will be an
on-going task.

Steelhead, California Red-legged Frog,
Southwestern Pond Turtle, Two-Striped Garter
Snake, Yellow-Breasted Chat, Yellow Warbler
and common species.

Create upland areas adjacent to estuary.

Wooly seablite, Southern Tarplant and common
species.

Restore riparian habitat adjacent to the estuary
and upstream between the estuary and the

Steelhead, California Red-legged Frog,
Southwestern Pond Turtle, Two-Striped Garter

highway. Snake, Yellow-Breasted Chat, Yellow Warbler.
Restore the Sandy Beach and Create Sand Red Sand Verbena, Beach Spectaclepod,
Dunes Globose Dune Beetle, Southern California

Legless Lizard, Western Snowy Plover (or?) Sea
Lion and Harbor Seal.

Move Highway 101 southbound (and
northbound?) rest stop.

Steelhead, California Red-Legged Frog,
Southwestern Pond Turtle

Modify Steelhead Passage Barriers along
Highway

Steelhead, California Red-Legged Frog,
Southwestern Pond Turtle
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Table 2 (continued)
Summary of Potential Restoration Actions

Control erosion in the upper watershed through Steelhead, California Red-Legged Frog,
slight shifts in land use practices, installation Southwestern Pond Turtle.

and maintenance of physical structures such as
silt fencing or basins that can be cleared out
periodically, and revegetation.

Retrofit storm drains Steelhead, California Red-Legged Frog,
Southwestern Pond Turtle.

Function: Improve Water Quality

Control erosion in the upper watershed through slight shifts in land use practices, installation and
maintenance of physical structures such as silt fencing or basins that can be cleared out periodically, and
revegetation.

Retrofit storm drains

Function: Facilitate Conveyance of Flood Waters

Remove bridge near the entrance kiosk.

Relocate road to Hollister Ranch and the beach.

Remove campground infrastructure.

Function: Improve Sustainability of System During Climate Change and Sea Level Rise

Remove bridge near the entrance kiosk.

Increase complexity of the estuary that permits plant and animal species to shift locations of foraging,
nesting, etc.
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