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5-YEAR REVIEW
Tidewater Goby/Eucyclogobius newberryi

1. GENERAL INFORMATION
1.1. Reviewers

Lead Regional or Headquarters Office: California/Nevada Operations Office, Diane Elam
and Jennesse McBride (916) 414-6464

Lead Field Office: Ventura Fish and Wildlife Office

Chris Dellith, Biologist (805) 644-1766, extension 227
Michael McCrary, Recovery Coordinator (805) 644-1766, extension 372

Cooperating Field Office(s):
Arcata Fish and Wildlife Office

Greg Goldsmith, Biologist (707) 822-7201
Sacramento Fish and Wildlife Office

Peter Johnsen, Biologist (916) 414-6600
Carlsbad Fish and Wildlife Office

Gjon Hazard, Biologist (760) 431-9440
1.2. Methodology used to complete the review:

This review was prepared by staff of the Ventura Fish and Wildlife Office in cooperation
with staff from the Arcata, Sacramento, and Carlsbad Fish and Wildlife Offices. All
information pertinent to the status of the tidewater goby that has become available since its
listing in 1994 was reviewed as part of this analysis. The information on threats to the
tidewater goby in this review was compiled and analyzed by Entrix Environmental
Consultants under a contract with the U.S. Fish and Wildlife Service (Service). Sources of
information used for this review included peer-reviewed scientific literature, government
reports, documents pertaining to section 7 consultations, and the Recovery Plan for the
Tidewater Goby (Service 2005). Much of the information on the biology of the tidewater
goby was based on the research of Camm Swift, David Jacobs, and Kevin Lafferty as
reported in the scientific literature (for a review of their research, see the Recovery Plan for
the Tidewater Goby). We incorporated all comments and information from our files into our
review, as appropriate.

To quantify presence and absence of tidewater gobies within localities across their range, a



summary of all known tidewater goby literature was reviewed (Toline et al. 2006). The term
locality, is used here to refer only to an area documented as occupied by tidewater goby
during at least one sampling event. From this, presence or absence was established for any
localities where data were available from the time of listing (1994) to the present (Toline et
al. 2006). Much of the latest assessment is based on the status as of 2005 as defined in the
recovery plan (Service 2005). The status defined in the recovery plan is based on both
published data and expert opinion. To be consistent with the recovery plan, status of
localities is discussed in terms of being extirpated (defined as no detection at a locality for 3
or more consecutive years of survey effort), intermittent (irregular detection at a locality), or
regular (currently occupied and have been consistently occupied for three or more
consecutive years).

1.3. Background:
1.3.1. Federal Register Notice citation announcing initiation of this review:

The Federal Register (FR) notice initiating this review was published on July 7, 2005 (70
FR 39327). This notice opened a 60-day request for information period, which closed on
September 6, 2005. A second FR notice was published on November 3, 2005 (70 FR
66842), which extended the request for information period for an additional 60 days until
January 3, 2006.

1.3.2. Listing history

Original Listing

FR notice: 59 FR 5494

Date listed: February 4, 1994

Entity listed: Eucyclogobius newberryi, a species of fish
Classification: Endangered

Revised Listing, if applicable

Not applicable
1.3.3. Associated rulemakings (see Appendix A for details)

June 24, 1999: Proposal to (1) delist populations of the tidewater goby in areas north of
Orange and San Diego counties, and (2) retain the tidewater goby populations in Orange
and San Diego counties as an endangered distinct population segment (64 FR 33816).

August 3, 1999: Proposal to designate critical habitat in Orange and San Diego counties
(64 FR 42250) only, which reflected the June 1999 proposed delisting north of Orange
County.

November 20, 2000: Final designation of critical habitat in Orange and San Diego
counties (65 FR 69693).



November 7, 2002: Proposed delisting of northern populations withdrawn (67 FR
67803). The decision to withdraw the proposal was based in large part on comments
from the public, the scientific community, industry, and other concerned government
agencies and new information, received after the publication of the proposed rule that
indicated one of the reasons for delisting may have been in error.

February 27, 2003: U.S. District Court for the Southern District of California ordered the
Service to promulgate a revised critical habitat rule that considers the entire geographic
range of the tidewater goby and any currently unoccupied tidewater goby habitat (Natural
Resources Defense Council, Inc. V. U.S. Department of Interior et al. CV98-7596, C.D.
Cal.).

November 28, 2006: Proposal to designate critical habitat throughout the range of the
tidewater goby (71 FR 68914). A final critical habitat rule is due to the Federal Register
no later than November 1, 2007.

1.3.4. Review History

This is the first status review of the tidewater goby since it was listed in 1994,

1.3.5. Species’ Recovery Priority Number at start of 5-year review

7C (on a scale of 1 to 18). This number indicates a full species of a monotypic genus
with moderate degree of threat and a high potential for recovery. The letter C indicates
that there is some degree of conflict from construction or other development projects.

1.3.6. Recovery Plan or Outline

Name of plan or outline: Recovery Plan for the Tidewater Goby (Eucyclogobius
newberryi)
Date issued: December 7, 2005
Dates of previous revisions, if applicable: N/A
REVIEW ANALYSIS
2.1. Application of the 1996 Distinct Population Segment (DPS) policy

2.1.1. Is the species under review a vertebrate?

Yes.



2.1.2. Is the species under review listed as a DPS?
No.

2.1.3. Is there relevant new information for this species regarding the application of
the DPS policy?

Yes. Research conducted by Dawson et al. (2001), Ahnelt et al. (2004) , and Jacobs (in
litt. 2007) indicates that the tidewater goby populations remaining in San Diego County
are genetically and morphologically discrete from populations located to the north. See
Section 2.3.1, Biology and Habitat, sub-heading “Genetic Studies” for additional
information relevant to the application of the DPS policy.

2.2. Recovery Criteria

Does the species have a final, approved recovery plan containing objective,
measurable criteria?

Yes.
2.2.1. Adequacy of recovery criteria.

2.2.1.1. Do the recovery criteria reflect the best available and most up-to date
information on the biology of the species and its habitat?

The recovery plan is relatively recent, and does reflect up-to-date information.
However, we have now reconsidered the downlisting and delisting criteria in the
recovery plan. The downlisting and delisting criteria require that a metapopulation
viability analysis be conducted for each subunit (see below for details). We now
believe that other, currently available information on the species may also be used to
determine the appropriate listing of the species under the Act. These include the
current number of occupied localities, current laws and regulations that act to protect
the species, and our current understanding of threats and their impact on the tidewater

goby.

2.2.1.2. Are all of the 5 listing factors that are relevant to the species addressed in
the recovery criteria (and is there no new information to consider
regarding existing or new threats)?

Yes.



2.2.2. List the recovery criteria as they appear in the recovery plan, and discuss how
each criterion has or has not been met, citing information (for threats-related
recovery criteria, please note which of the 5 listing factors are addressed by
that criterion. If any of the 5 listing factors are not relevant to this species,
please note that here):

1. Reclassification to Threatened

“The tidewater goby may be considered for downlisting when:

a) A metapopulation viability analysis (see Recovery Action 2.11) based on scientifically
credible monitoring over a 10-year period indicates that each Recovery Unit is viable.
To be considered viable for downlisting, individual Sub-Units within each Recovery Unit
must be projected to have a 75 percent or better chance of persistence for a minimum of
100 years. Specifically, at least 5 Sub-Units in the North Coast Unit, 8 Sub-Units in the
Greater Bay Unit, 3 Sub-Units in the Central Coast Unit, 3 Sub-Units in the Conception
Unit, 1 Sub-Unit in the Los Angeles/Ventura Unit, and 2 Sub-Units in the South Coast
Unit must be individually projected to have a 75 percent chance of persisting for 100
years.

b) Individual management plans have been developed and implemented that cumulatively
cover the full range of the species and effectively address the specific threats, such as
habitat destruction and alteration (e.g., coastal development, upstream diversion,
channelization of rivers and streams, discharge of agriculture and sewage effluents),
introduced predators (e.g., centrarchid fishes), and competition with introduced species
(e.g., yellowfin and chameleon gobies), to each metapopulation.

For the species to be downlisted, each of the six recovery units must meet these criteria.
For example, if the Sub-Units in the Central Coast Recovery Unit were determined to
have probabilities of 86 percent, 79 percent, and 95 percent that they would persist for
100 years, and a management plan was in place for all three, that recovery unit would
meet the downlisting criteria. The five other recovery units would also need to similarly
meet their criteria in order for downlisting to be considered.”

Although the final recovery plan does not define specific parameters for the
metapopulation viability analysis (MVA) or specific management actions for the
individual management plans, the developed MVAs and the management plans would
address specific threats associated with each of the metapopulations in each of the six
Recovery Units listed in Criterion 1; therefore, this criterion appears to explicitly address
listing factors A, C and E, and implicitly addresses listing factor D. Listing factor B is
not relevant for this species. See section 2.3.2 Five-Factor Analysis for definitions.

The 10-year period of monitoring needed to conduct the MVA has not been initiated.
Other than those metapopulations covered in the Integrated Natural Resource
Management Plan (INRMP) for Marine Corps Base Camp Pendleton (Pendleton), no
individual management plans have been developed that effectively address the specific



threats for any of the metapopulations. However, at least two populations, Mission Creek
in Santa Barbara County, Santa Clara River estuary in Ventura County, and Malibu
Lagoon in Los Angeles County, have management plans under development. Therefore,
Downlisting Criterion 1 has not been met.

2. Delisting

“The tidewater goby may be considered for delisting when downlisting criteria have been
met and:

a) A metapopulation viability analysis projects that all recovery units are viable, as in
downlisting criterion 1(a) except that Sub-Units must meet a 95 percent probability of
persistence for 100 years.

For the species to be delisted, each recovery unit must meet this criterion in addition to
those required for downlisting.”

Like Downlisting Criterion 1 (Reclassification to Threatened), Delisting Criterion 2
appears to explicitly address listing factors A, C and E, and implicitly addresses listing
factor D; however, Criterion 2 cannot be met without first meeting Criterion 1.

2.3. Updated Information and Current Species Status
2.3.1. Biology and Habitat
Spatial Distribution

The tidewater goby is a small fish that inhabits discrete locations of brackish water along
the California coast. It is found from Tillas Slough (mouth of the Smith River, Del Norte
County) near the Oregon border south to Cockleburr Canyon (northern San Diego
County). The tidewater goby is known to have formerly inhabited at least 135 localities
within this range (Service 2005). The northern limit of the species’ range has not
changed; however, the southern limit is now 9.2 miles (mi) (14.8 kilometers (km)) farther
north from its historically known southern location, Agua Hedionda Lagoon (San Diego
County) (Swift et al. 1989).

Tidewater gobies appear to be naturally absent (now and historically) from three large
(50 to 135 mi (80 to 217 km)) stretches of coastline where lagoons or estuaries are absent
and steep topography or swift currents may prevent tidewater gobies from dispersing
between adjacent localities (Swift et al. 1989). From north to south, the first gap is
between the Eel River in Humboldt County and the Ten Mile River in Mendocino
County. The second gap is between Lagoon Creek in Mendocino County and Salmon
Creek in Sonoma County. The southernmost large, natural gap occurs between the
Salinas River in Monterey County and Arroyo del Oso in San Luis Obispo County.
Habitat loss and other anthropogenic-related factors have resulted in the tidewater goby



now being absent from several locations where it historically occurred, which has created
non-natural gaps in the species’ geographic distribution (Capelli 1997); the largest of
these extends at least 70 mi (113 km) from northern Los Angeles County to northern San
Diego County.

Lafferty et al. (1999a, 1999b) believe that tidewater goby populations (i.e., localities)
along the California coast occur as metapopulations. A metapopulation is defined as a
group of distinct populations that are genetically interconnected through occasional
exchange of animals. While individual populations may be periodically extirpated under
natural conditions, a metapopulation is likely to persist through colonization or
recolonization events that establish new populations (Levins 1970, Hanski and Gilpin
1991, Wells and Richmond 1995, Hanski and Simberloff 1997).

The basis for Lafferty et al. (1999a, 1999b) defining the tidewater goby as a
metapopulation is that local populations are frequently isolated from other local
populations by extensive areas of unsuitable habitat and tidewater gobies occupy coastal
lagoons and estuaries that in most cases are separated from each other by the open ocean.
Very few tidewater gobies have ever been captured in the marine environment (Swift et
al. 1989), which suggests this species rarely occurs in the open ocean. Lafferty et al.
(19994, 1999b) suggest that some tidewater goby populations persist on a consistent basis
(potential sources of individuals for recolonization), while other tidewater goby
populations appear to experience intermittent extirpations. These extirpations may result
from one or a series of factors, such as the drying up of some small streams during
prolonged droughts, water diversions, and estuarine habitat modifications (Lafferty et al.
1999a, Service 2005). Some localities where tidewater gobies have been extirpated
apparently have been recolonized when extant populations were present within a
relatively short distance of the extirpated population (i.e., less than 6 mi (10 km). More
recently, another tidewater goby researcher has suggested that recolonizations have
typically been between populations separated by no more than 10 mi (16 km) (Swift, in
litt. 2007). An example of a locality that has gone through intermittent extirpations and
recolonizations is Hidden Lagoon in San Diego County. This lagoon periodically dries
and then is recolonized from localities to the north, probably Las Flores Creek located
about 1 mi (1.6 km) to the north. For additional examples, see Appendix E in the
recovery plan (Service 2005). Lafferty et al. (1999a) suggest that flooding during winter
rains can contribute to recolonization of estuarine habitats where tidewater goby
populations have previously been extirpated. They also suggest that the failure of
tidewater gobies to recolonize habitats after local extirpation is a result of habitat
degradation of the extirpated locality, rather than an inability to recolonize. As the
number of extirpations increases and the likelihood of recolonization decreases,
additional loss of habitat would increase the chance of extinction for an entire
metapopulation. At a minimum, this process decreases genetic diversity within a
metapopulation, which may affect its ability to adapt to changing environmental
conditions (Meffe and Carroll 1994). In some cases, metapopulations have been reduced
to a single locality, examples of which include Lagunitas Creek and Rodeo Lagoon in the
Greater Bay Recovery Unit (Service 2005). The nearest occupied locality to Lagunitas
Creek is 15.5 mi (25 km) north and that to Rodeo Lagoon is 23.6 mi (38 km) north.



Currently, the majority of the most stable and largest tidewater goby populations consist
of lagoons and estuaries of intermediate sizes (5 to 125 ac (2 to 50 ha)) that have
remained relatively unaffected by human activities (Service 2005). Many of the localities
where tidewater gobies are regularly present may be “source” populations for localities
that intermittently lose their tidewater goby populations.

Lafferty et al. (1999b) used historical presence-absence data and their own surveys to
estimate annual rates of extirpation and recolonization for several populations of the
tidewater goby in southern California. In their study, large wetlands had lower rates of
extirpation than small wetlands, and there was a negative but statistically nonsignificant
correlation between recolonization rate and distance to the nearest northerly source
population. In addition, populations at small sites were sensitive to drought, presumably
because droughts can eliminate suitable habitat at small wetlands.

The present sets of populations that act as metapopulations may now be a relatively small
subset of the 106 extant populations (Smith, in litt. 2007). For example, Smith, (in litt.
2007), believes only two likely metapopulations continue to exist in Santa Cruz County, a
cluster of six populations from Baldwin Creek south to Moore Creek (including
Lombardi, Dairy, Wilder, and Younger creeks) and Corcoran and Moran Lagoons (and
Soquel Creek). A small population of tidewater gobies was found in the San Lorenzo
River Lagoon on May 11, 2004. Surveys for the species were conducted here by Smith
in the 1980s, but produced negative results. Smith believes that the small tidewater goby
population discovered at the San Lorenzo River Lagoon was likely the result of a
colonization event from Moore Creek; however, genetic testing has not been conducted
to test this theory. Furthermore, Smith believes that tidewater gobies are likely to be lost
from the San Lorenzo system during a high flow event due to the lower San Lorenzo
River's channelized hydromorphology and lack of refugia from storm flows. Smith goes
on to report that elsewhere in Santa Cruz County and in San Mateo and Monterey
counties, there is little evidence of metapopulation structures, stating that extirpated
populations at Salinas River and Waddell Creek have been vacant for 25 to 40 years.

Ecology

Tidewater gobies generally live for only 1 year, with few individuals living longer than a
year (Moyle 2002). Reproduction occurs at all times of the year, as indicated by female
tidewater gobies in various stages of ovarian development (Swenson 1999). The peak of
spawning activity occurs during the spring and then again in the late-summer.
Fluctuations in reproduction are probably due to death of breeding adults in early summer
and colder temperatures or hydrological disruptions in winter (Swift et al. 1989).
Reproduction takes place in water between 9 to 25 degrees Celsius (48 to 77 degrees
Fahrenheit) and at salinities of 2 to 27 parts per thousand (Swenson 1999). Male
tidewater gobies begin digging breeding burrows in relatively unconsolidated, clean,
coarse sand (averaging 0.5 millimeter [0.02 inch] in diameter), in April or May after
lagoons close to the ocean (Swift et al. 1989; Swenson 1995). Swenson (1995) has
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shown that tidewater gobies also prefer this substrate in the laboratory. Burrows are at
least 70 to 100 millimeters (3 to 4 inches) from each other.

Tidewater goby localities closely correspond to major stream drainages. Sediments
provided by major drainages produce sandy beaches with low-lying coastal areas
conducive to formation of coastal lagoons (Swift et al. 1989; Habel and Armstrong
1977). Tidewater gobies generally select habitat in the upper estuary, usually within the
fresh-saltwater interface. Tidewater gobies range upstream a short distance into fresh
water, and downstream into water of up to about 75 percent sea water (28 parts per
thousand). The species is typically found in salinities of less than 12 parts per thousand
(Swift et al. 1989). These conditions occur in two relatively distinct situations: 1) the
upper edge of tidal bays, such as Tomales, Bolinas, and San Francisco Bays near the
entrance of freshwater tributaries and 2) the coastal lagoons formed at the mouths of
coastal rivers, streams, or seasonally wet canyons.

Tidewater gobies held at the Granite Canyon Fish Culture Facility were subject to a
salinity tolerance test in hypersaline water (45 to 54 parts per thousand) for 6 months,
with no mortality (Worcester and Lea 1996). Holding temperatures (fresh water) varied
annually from 4.0 to 21.5 degrees Celsius (39.2 to 70.7 degrees Fahrenheit). During the
late 1980’s and early 1990’s, Karen Worcester (Morro Bay Estuary Program) conducted
an investigation of habitat use in Pico Creek lagoon, and observed large numbers of
tidewater gobies using the lower portion of the lagoon where highest salinities (up to 27
parts per thousand) were observed. In general, abundance did not appear to be associated
with oxygen levels, which at times were quite low. Based on these studies it appears that
the tidewater goby is adapted to a broad range of environmental conditions (Worcester
and Lea 1996).

The estuaries or lagoons at the mouths of many California streams have been highly
modified by adjacent agricultural and urban development. In addition, they receive the
accumulated impacts of water diversion, sedimentation and pollution discharges within
the watersheds. Despite historical impacts, these estuaries can provide potentially
valuable habitat for aquatic invertebrates and the fishes dependent on them, including
tidewater gobies. The relative value of individual estuaries varies with size, tidal action,
depth, salinity and water quality. These features not only vary between estuaries, but also
vary within estuaries on a seasonal and year-to-year basis.

The lagoons, estuaries, backwater marshes, and freshwater tributaries that tidewater
gobies occupy are dynamic environments that are subject to considerable fluctuations on
a seasonal and annual basis. A lagoon cycle that creates the fluctuating environment for
lagoon-inhabiting species can be generalized as follows. Late spring and summer beach
development builds a full or partial sandbar across a stream mouth, thereby producing a
summer lagoon. In wetter years, the extensive loss of beach sand through high stream
discharge (lagoon inflows) results in later development of the bar; in some wet years,
high summer discharge results in periodic over-topping and breaching of the sandbars of
some lagoons. In drier years, sandbar formation is usually earlier, but may be delayed at
some stream mouths due to a scarcity of tidal sand. After sandbar formation, freshwater
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inflows raise lagoon levels and greatly increase lagoon size and habitat variety (especially
by flooding vegetation adjacent to lagoons). Inflows also convert the lagoon towards
fresh water, with the surface freshwater layer thickening and the heavier, bottom
saltwater layer percolating through the bar. Larger lagoons, or lagoons with substantial
amounts of salt water present at the time of sandbar formation, require more inflow
and/or a longer time to convert to fresh water. Lagoons that are fully converted to fresh
water are generally relatively cool and well-mixed. Brackish lagoons, with insufficient
inflows after sandbar formation, remain stratified unless mixed by strong winds; water
temperatures are generally high and dissolved oxygen levels often low in the bottom
saltwater layer.

Plankton blooms, filamentous algae and rooted aquatic vegetation can support abundant
invertebrates as food for lagoon fish. However, the plants can also produce poor
dissolved oxygen conditions overnight or during prolonged foggy periods (i.e., periods
when photosynthesis stops and plants respire, using oxygen rather than producing it).
These problems are relatively minor in well-mixed (freshwater or windy) lagoons, even
when nutrient levels and vegetation abundance are high. Destratifying (mixing) lagoons
is more important for improving water quality than is nutrient or vegetation control.
Shallow, productive lagoons converted to freshwater can produce numerous, fast-
growing lagoon fish, despite dense algal and rooted vegetation growth.

Tidewater gobies tolerate a wide range of salinity and water quality conditions, but
generally require sandbar closure to produce the calm lagoon conditions that promote
their summer population explosion. Smith (in litt. 2007) reports that repeated sampling
has shown sandbar formation is important to produce the calm conditions that bring about
the very abundant late summer populations. Periodic natural or artificial breaching of
sandbars in summer reverses the freshening process, and sandbar re-formation produces
salinity stratified conditions, with resultant warm and hypoxic bottom conditions
unsuitable for benthic invertebrates and for lagoon fish. As a result, artificial breaching
or lack of sandbar formation may result in smaller populations that are restricted to areas
upstream of tidal action (where salinity is lower and dissolved oxygen is higher). Open
lagoons can sometimes provide some marginal habitat for fish near the tidally mixed
mouth, but the substantially reduced remainder of the lagoon tends to be stratified, warm
and relatively unproductive. Partially closed lagoons tend to have warm, stratified
conditions except every 2 weeks when very high tides cool and mix the lagoon.

Tidewater gobies also depend upon calm backwaters as refuges against storm flows
and/or draining of small lagoons when the sandbar is opened in winter. Tidewater gobies
are still present in many relatively natural lagoon systems (e.g., Corcoran, Moore, Wilder,
Baldwin, and Laguna creek lagoons in Santa Cruz County). They are apparently
periodically lost and then recolonize lagoon systems that provide poor winter refuges in
flood years (e.g., Aptos, Soquel, and Moran lagoons in Santa Cruz County). At several
locations, tidewater gobies have been apparently extirpated from lagoons that lack winter
refuges (e.g., Waddell lagoon in northern Santa Cruz County).
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Another important aspect of lagoons to the tidewater goby is the availability of sediments
for burrow construction and spawning. Winter rains and subsequently increased stream
flows may bring in considerable sediment and dramatically affect the bottom profile and
substrate composition of a lagoon or estuary. Fine mud and clay either moves through
the lagoon or estuary or settles out in backwater marshes, while heavier sand is left in the
lagoon or estuary. High flows associated with winter rains can scour out the lagoon
bottom to lower levels, with sand building up again after flows decline.

Genetic Studies

To measure genetic differences that infer reproductive isolation and evolutionary
independence, genetic systematists generally rely on indirect information in the form of
some character systems, such as variation in size and shape of morphologic characters,
cytogenetics, allozymes, or DNA sequences (Bradley and Baker 2001). Dawson et al.
(2001) analyzed mitochondrial DNA and cytochrome-b sequences of individual tidewater
gobies collected from 31 locations between 1990 and 1999 (cytochrome-b analysis
determines the magnitude of genetic variation required to distinguish between two
separate species (Bradley and Baker 2001)).

The results of Dawson et al.’s (2001) study found that tidewater gobies vary genetically
in four clusters that are distributed in six major phylogeographic groups. The
phylogeographic groups, in this case, were based on geologic, climatic and ecologic
conditions that have influenced the current distribution of species. Dawson et al.’s
(2001) four clusters are as follows: 1) the San Diego clades south of Los Angeles, 2) a
lone Estero Bay group from central California, 3) the San Francisco group; and 4) the
Cape Mendocino group. Dawson et al. (2001) concluded that the modern geographic and
genetic structure of the tidewater goby has been influenced by patterns of expansion and
contraction, colonization, extirpation, and gene flow linked to Quaternary climate change
that affected coastal geography and hydrography. Plate tectonics along the North
American coast and historical human activities are probably also factors. The deepest
phylogenetic gap in tidewater goby coincides with phylogeographic breaks in several
other coastal California taxa in the vicinity of Los Angeles, suggesting common extrinsic
factors have had similar effects on different species in this region (Dawson et al. 2001).

Dr. David Jacobs, with the Department of Ecology and Evolutionary Biology at the
University of California, Los Angeles, has been working extensively on the population
structure, differentiation and metapopulation dynamics of the tidewater goby. His work
in the lab has been primarily molecular and is ongoing at this time. Jacobs (in litt. 2007)
states that all available evidence suggests the tidewater goby in Orange and San Diego
counties is a distinct taxon of, or equivalent to, species rank. Mitochondrial analysis
indicates that the tidewater goby in Orange and San Diego counties, i.e., E. newberryi
populations to the south of the Palos VVerdes Peninsula that now are found only at Camp
Pendleton, differentiated from tidewater goby populations to the north about two million
years ago, or well before the Pleistocene. Dr. Jacobs has indicated that he and his co-
researchers plan to publish his current research in the near future, which would likely
describe the tidewater goby populations south of the Palos Verdes Peninsula as a distinct
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taxon or new species (David Jacobs, University of California Los Angeles, pers. comm.
2007). The type specimens (syntypes) for tidewater gobies are from northern California
(Girard 1857, 1858), thus if the species were split, the new, southern California
population would no longer be listed under the Act. (However, removal of a species
from the list for taxonomic changes would require the Service to publish a notice in the
Federal Register and analyze the status and threats of the new species to determine
whether the new species requires the protection of the Act, and if so whether it should be
listed as endangered or threatened).

The genetic differentiation of tidewater gobies in Orange and San Diego counties from
the northern populations is also supported by a morphological study (Ahnelt et al. 2004).
The study focused on the morphologic variation in the amount of closure of the cephalic
canal system (lateral line system in the head) among different populations of tidewater
goby. The primary feature of this cephalic canal system is above the eyes of the
tidewater gobies from northern portion of the species range but is much reduced in
specimens south of Palos Verdes. There is some variation in this feature in populations
from the northern portion of the tidewater goby’s range but there are no populations that
exhibit such a consistent pattern of reduction as in the tidewater goby populations south
of Palos Verdes (Jacobs, in litt. 2007).

Abundance and Population Trends

No range-wide, long-term monitoring program is currently being conducted for the
tidewater goby, and data on population dynamics are limited. Estimates of population
size are generally lacking due to the constant variability in local abundance. Seasonal
changes in distribution and abundance further hamper efforts to estimate population size
for this short-lived species. For example, when lagoons are breached due to flood events
during the rainy season, tidewater goby populations will decrease and then recover during
the following summer (Lafferty et al. 1999a).

Tidewater goby populations can also vary with between-year changes in environmental
conditions such as drought. Nonetheless, assessments of locality presence and absence
have been made and are summarized below.

When the species was listed in 1994, tidewater gobies occurred, or had been known to
occur, at 87 localities (Swift et al. 1989). At the time of listing, only 48 of the 87 were
known to be occupied. Additional tidewater goby localities have been identified since
the time of listing, and for our analysis for the recovery plan we determined that tidewater
gobies were known from 135 localities within the historical geographic range of the
species (Service 2005). Of these 135 localities, 29 (21 percent) are believed to be extinct;
therefore, 106 localities are presumed to be currently occupied (Smith, in litt. 2007).

Many lagoon habitats have been channelized or permanently opened with jetties and
dredging so they no longer support the seasonally closed habitat of tidewater gobies.
However, it should also be noted that tidewater gobies have been re-discovered in

localities such as Devereux and Goleta sloughs in Santa Barbara County, and Arroyo
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Grande in San Luis Obispo County, in the last couple of years after multi-decadal
absences (Jacobs, in litt. 2007). Thus, absence does not mean that the habitat is not or
could not be viable.

Drought and/or low water years have likely affected the presence of tidewater gobies at
various localities throughout their range. Periodic droughts are a historical feature of
California, which has been repeatedly subject to prolonged droughts
(www.drought.unl.edu/whatis/palmer/calif.gif). California experienced 5 years of severe
drought in the late 1980s and early 1990s. California may now be experiencing another
major drought. The 2006-2007 winter precipitation period for California was the driest
since 1924 (O'Driscoll 2007). This was the driest period for Los Angeles since records
were first kept in the 1880s with only 3.2 in. (8.1 cm) of rain.

To facilitate the discussion of the status of the tidewater goby, the range of which
encompasses most of the 1,000-mile (1,600 km) coast of California, we analyzed its
status within the six tidewater goby recovery units delineated in the Recovery Plan for the
Tidewater Goby (Service 2005). From north to south, these units are: North Coast,
Greater Bay, Central Coast, Conception, LA/Ventura, and South Coast. The six recovery
units are based on morphological (Ahnelt et al. 2004) and molecular (Dawson et al. 2001)
data or on geomorphology where other data are lacking. Recovery units are further
subdivided into 26 sub-units, which are considered different from each other genetically.
The recovery plan lists 151 sites, which includes potential introduction sites. However,
new data (Toline et al. 2006) and data in the recovery plan indicate134 localities (135 as
of the date of this 5-year review) having been occupied by tidewater goby at least since
the 1940s when better records of species occurrence were made. The term locality is
used here to refer only to an area documented as occupied by tidewater goby during at
least one sampling event, i.e., the 134 localities identified in the recovery plan.

Status of Recovery Units

As noted above, data on abundance are generally lacking for tidewater goby localities. To
assess the status of the tidewater goby for each recovery unit we looked at presence/absence
of tidewater gobies at each locality over time and classified the abundance at each locality as
being extirpated, intermittent, or regular where possible. Based on consistent occupancy, we
believe regular localities are source populations, and thus are important to the conservation of
the species. We also identify localities that are within or at least partially within a national
park, state park, or wildlife refuge because we believe the natural resources in these,
including the tidewater goby and its habitat, are generally afforded greater protection than
other areas.

North Coast
The North Coast recovery unit is divided into six sub-units, each containing one to six
localities (Service 2005). In most cases we consider sub-units to be genetically different

metapopulations. At the time of listing there were 10 occupied localities in this unit.
Subsequently, more localities were discovered to have tidewater gobies bringing the total
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to 22 overall. Sampling across sub-units has been comparatively evenly distributed. Of
the 22 localities, 3 (16.7 percent) are presumed to be extirpated (Service 2005), 8 are
considered intermittent, 4 regular, and 7 are unknown. Land ownership may be a factor
in evaluating the status of the species because it could indicate a level of stewardship for
the tidewater goby and its habitat. Federal and State ownership may indicate a higher
level of protections than others. This unit has several localities that are protected to at
least some degree by the Service, National parks and the California Department of Fish
and Game; seven localities consist partially or entirely of California State Park lands and
are protected accordingly. Five localities are partially or completely in private
ownership. The rest are owned or managed by city, State, or Federal entities.

Greater Bay

The Greater Bay recovery unit is one of the largest recovery units and is composed of 11
sub-units, each containing 1 to 7 localities. At the time of listing there were nine
occupied localities in this unit. Subsequently, more localities were discovered to have
tidewater gobies bringing the total to 34 overall. Sampling of localities has been fairly
frequent since the time of listing except for the area between Horseshoe Cove and San
Pedro Creek, where relatively few tidewater gobies remain. Of the 34 localities, 11 (32.4
percent) are presumed to be extirpated (Service 2005), 15 are considered intermittent, 7
are regular, and 1 is unknown. Several areas that include tidewater goby localities are
managed as State parks or beaches. California State lands occur across 15 localities.
Sixteen localities are partially or entirely in private ownership. The remaining localities
are owned or managed by city, county, university, or Federal entities. City municipalities
own land across nine localities, and two localities are controlled in part or entirely by the
National Park Service.

Central Coast

The Central Coast recovery unit is divided into three sub-units, each containing from 3 to
10 localities per sub-unit. At the time of listing, there were nine occupied localities in
this unit. Subsequently, more localities were discovered bringing the total to 21 overall.
Sampling across sub-units is fairly evenly distributed. Of the 21 localities, 5 (23.8
percent) are presumed to be extirpated (Service 2005), 10 are considered intermittent, 5
are regular, and 1 is unknown. Land is in both public and private ownership, with several
localities near or within protected areas. In the northern portion of this recovery unit,
eight of the localities are partially owned by a single private owner, the Hearst
Corporation. Of the other 15 localities in the southern portion of the unit, at least 12 are
partially or completely surrounded by State parks, State beaches, or natural preserves.
Three localities are partially protected by conservation easements.

Conception
The Conception recovery unit is one of the two largest and consists of three sub-units. At

the time of listing, there were 15 occupied localities in this unit. Subsequently, more
localities were discovered bringing the total to 36, most of which are located in the
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southernmost sub-unit. Of the 36 localities, 2 (5.6 percent) are presumed to be extirpated
(Service 2005), 17 are considered intermittent, and 17 are regular. Of 36 localities in the
Conception recovery unit, 5 occur on Vandenburg Air Force Base (VAFB), and 8 are
surrounded by ranches. Four localities occur partially or completely within State parks or
beaches and two occur within a national wildlife refuge. The remaining localities are
bounded partially or completely by city, county, or private land.

LA/Ventura

The LA/Ventura recovery unit consists of a single sub-unit. At the time of listing, there
were two occupied localities in this unit. Subsequently, more localities were discovered
bringing the total to eight overall, all of which have been sampled for the presence of
tidewater gobies since the time of listing. Of the 8 localities, 2 (25 percent) are presumed
to be extirpated (Service 2005). Four are considered intermittent and the other six are
regular. The majority of localities in this recovery unit are owned and managed by State
parks and beaches. Three localities are under private, city or Federal (Navy — one
locality) ownership.

South Coast

The South Coast recovery unit is divided into two sub-units. At the time of listing, three
localities were in this unit. Subsequently, more localities were discovered bringing the
total to 14 overall. Of the 14 localities, 6 (42.9 percent) are presumed to be extirpated
(Service 2005), 7 are intermittent, and 1 is regular. Of the 14 localities in this unit, 8
occur on Camp Pendleton Marine Corps Base. The other 6 localities, which are believed
to be extirpated, are under private or public ownership including cities, State beaches and
county parks. Private land also borders some localities not within Camp Pendleton.

2.3.2. Five-Factor Analysis (threats, conservation measures, and regulatory
mechanisms)

The history of the tidewater goby under the Act, including the original listing of the
species, designation of critical habitat, and recovery planning, extends over a period of 25
years (see Appendix A). The main reasons for listing the tidewater goby in 1994 were
the decline in the number of tidewater goby populations (i.e., occupied tidewater goby
localities) and the threat of coastal development. Other factors that may threaten the
tidewater goby identified in the final listing rule included agricultural and sewage
effluents, cattle grazing and feral pig activity, introduced fish predators, drought
combined with human induced water reductions, isolation of populations, and
competition with introduced fish species.

Actions that have been taken that are important to the conservation of the tidewater goby
since it was listed in 1994 include: ongoing surveys have found 58 additional occupied
localities, additional laws and regulations have been enacted that may help protect the
tidewater goby and its habitat, and additional research on the genetics of the species has
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been conducted (see Service 2005 and the section on genetics above). More recently, we
published a recovery plan for the tidewater goby in December 2005 (Service 2005). Also
of importance to the conservation of the tidewater goby, Pendleton has an approved
INRMP that provides a degree of protection to the eight remaining occupied tidewater
goby localities south of Los Angeles. VAFB in Santa Barbara County also prepared an
INRMP in 1997 and an updated draft in 2003 that provide some protection for the
tidewater goby.

2.3.2.1. Present or threatened destruction, modification or curtailment of its
habitat or range:

Threats identified in the final listing of the tidewater goby (59 FR 5494), with respect
to present or threatened destruction, modification or curtailment of its habitat or
range, included loss of wetland and associated habitat due to development along the
coast (e.g., wetland draining and filling for industrial and residential development;
dredging to develop navigation channels, harbors, and marinas) and hydrologic
changes (e.g., water diversion and related changes in salinity, groundwater
overdrafting, channelization, sand bar breaching). Pollution and cattle grazing have
also been discussed as potential threats to tidewater gobies throughout the various
listing rules and the recovery plan for the species. However, we are not aware of any
comprehensive information that indicates that these are having an impact on tidewater
goby occupancy, abundance, and productivity, and/or adult and juvenile survival.
Therefore, pollution and grazing are not considered further in this review.

Development and Habitat Loss

Historically, tidewater gobies likely occurred in far more localities than at present.
An estimated 75 to 90 percent of estuarine wetlands have been lost in California
(Capelli 1997). The habitat at many of these historic localities was probably entirely
lost to development (e.g., harbors, channels, agriculture, industrial and business uses,
residential development, road construction) before surveys for tidewater gobies were
being conducted. For example, over 95 percent of the wetlands that existed prior to
1850 in the San Francisco Bay have been lost (http://pubs.usgs.gov/fs/coastal-
wetlands/index.html). Most of these wetlands were filled in entirely and are now
covered by development. Given that tidewater gobies may be able to disperse along
sandy shores to some degree, it seems likely that tidewater gobies in the southern
portion of their range occupied estuaries and lagoons along the shores from Palos
Verdes to the headlands at La Jolla when and where the appropriate, intermittently
closed habitat occurred (Jacobs, in litt. 2007). Nearly all this habitat has been opened
for marinas and harbors (or closed to create freshwater impoundments). This has
produced a human-caused gap between those occupied localities in Los Angeles and
San Diego counties of at least 70 miles (113 kilometers).

The dramatic destruction of estuarine and coastal wetland habitat that occurred in the

past has largely or entirely been eliminated as a result of current laws and regulations
protecting coastal habitats (see below and section 2.3.2.4. Inadequacy of Existing

18



Regulatory Mechanisms). Section 30233 of the Coastal Act has been particularly
important in protecting the remaining coastal wetlands (California Coastal
Commission 2006). Although major habitat loss is now unlikely, a limited amount of
habitat will continue to be altered, which in turn will result in limited impacts on
tidewater goby. Examples of ongoing or imminent activities within tidewater goby
habitat include annual dredging (e.g., Goleta Slough, Santa Barbara County), habitat
restoration projects (e.g., Malibu Lagoon, Los Angeles County; Mission Creek, Santa
Barbara County), and bridge widening projects (Mission Creek). Although we expect
the impact of these activities to be limited, even small projects can potentially have
significant effects. For example, on February 24, 1998, repair work began on railroad
trestles crossing San Mateo Creek Lagoon, San Diego County. This work included
dredging portions of the creek and lagoon, and filling freshwater marshes which
function as tidewater goby refugia. Previous surveys had found tidewater gobies to
be abundant, but no tidewater gobies were found after the construction was completed
(Swift and Holland 1998).

Hydrologic Changes

Habitat may also be degraded as a result of hydrological changes. Hydrological
changes include actions such as channelization, water diversions and groundwater
pumping, and in some cases restoration projects. Channelization can diminish
downstream marsh habitat, and lead to loss of populations by flushing t