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Executive Summary

All the arguments made in the CDFG (2004a) are repeated verbatim in the following pages together
with our responses. A summary is provided below:

NOAA Fisheries SCL Argument

Samonid bones in the archaeological record
are difficult to identify.

Salmonid bones do not preserve well in the
archaeological record.

More sampling is necessary for the
archaeological record alone to be definitive
evidence.

An unidentified sailmonid bone recovered
from an archaeological site south of Big Sur
could be a coho bone.

Stream flows on the San Lorenzo River and
Lagunitas Creek over the last 21 years
indicate natural coho habitat suitability isthe
same north and south of San Francisco.

The climatesin Marin County and Santa Cruz
County are the same.

Coho specimens were purportedly collected
in 1895 at some Santa Cruz streams.

Captain Wakeman reported coho salmon
south of San Francisco in 1870.

1.4 million coho eggs were spawned from
518 coho females collected from Scotts Creek
in 1909.

Shapovalov and Taft (1954) implied that coho
salmon were native south of San Francisco.

There is no evidence that coho sailmon have
been maintained by hatchery input.

Relevant Facts

> Yet the most quaified researchers (plus second

opinions) found no unidentifiable salmonid bonesin
Santa Cruz County or Santa Mateo County (see pages
9-10).

> Yet they actually preserve especially well on the
Central Coast and can be recognized from
microscopic fragments (see pages 9-10).

> Yet zero coho bones have been found so far (consistent
with the historical record and the early scientific
literature), the archaeol ogical record could never be
definitive, and more sampling is always preferred (see

page 11).

> Yet it isprobably asteelhead bone or could be any
other salmonid species (see page 11-12).

> Yet even a preliminary examination reveals how
different these streamsredlly are (see pages 13-15).

> Yet NOAA data show the two climates are
significantly different (see pages 15-17).

> Yet the identification of the species was anonymously
changed, the chain of custody was broken, and the
specimens are documented as unreliable.
Nevertheless, even if they were fully verified, they are
not evidence of a native population (see pages 17-19).

> Yet hewas gravely unqualified and made a number of
revealing errorsin his report (see pages 19-20)

> Yet the reality is no such thing occurred and the 1.4

million eggs were mostly imported Chinook salmon
€ggs (see pages 21-22).

> Yet they never mentioned it (See pages 22).

> Yet there is (see pages 24-25).



No coho were planted for 13 years starting in - > Yt records are incomplete, there is no reason to

1915 and they did not become extirpated. believe that they would have become extirpated in
those 13 years, and they were heavily planted during
other times when they were likely to become

extirpated (see pages 26).
Deforestation is harmful to coho. > Yet deforestation has not been an issue in these
watersheds for the greater part of a century (see pages
28-30).
Recent declines in coho abundance are > Yet the causes of coho declines elsewhere are
attributable to habitat degradation caused by inapplicable south of San Francisco as thereis no
land-use practices, urbanization, and reduced  evidence of habitat degradation (especially not
stream flows. “urbanization”) in Scotts and Waddell Creeks (see
pages 30).
The petitioners did not review the entire > Yet al available genetic data do not and cannot
literature on coho salmon genetics. demonstrate that coho south of San Francisco are or

are not native (see page 32-34).

I ntroduction

The California Department of Fish and Game (CDFG) Response to the CCFA/Big Creek petition
(Alvarado et al. 2004) purports to be based on the latest scientific information, however the
CDFG (2004a) selectively ignored scientific data, obfuscated the facts and rejected our petition
on the basis of clichés, old fisherman’stall tales, political activist propaganda and fabricated
arguments (CDFG 2004a).

Our people (CCFA and Big Creek) many of whom reside, hold property and make a living in the
Central Coast forests have conducted serious scientific and historical research into the local coho
salmon for several years. Some of us draw on alifetime in the forests next to the streams with
the background of many generations of conscientious forbearers who have charted our paths.

Although our research work is still ongoing, it reveals a pattern of facts that have been ignored
by the CDFG and that raise serious doubt as to the native origin of Central Coast coho. Our
multidisciplinary investigation includes archeological records, original early ichthyological
surveys, historical records and geomorphological data. Each of these sources independently
substantiates the absence of coho in these streams prior to the 1906 well-publicized, artificial
introduction of the species and subsequent hatchery maintenance. The historical record
uneguivocally shows that the Santa Cruz County Brookdale Fish Hatchery and the US Fish
Commission arranged to introduce exotic coho into Central Coast streams, with which they
intended to start colonies of a new species, yet no mention of these records appears in the CDFG
(2004a) Response. Nor does the Response (CDFG 2004a) mention our discovery of a plethora
of pre-1900 scientific surveys of coastal fish, al of which place the coho spawning habitat north
of San Francisco and report no evidence of coho in Central Coast streams. Why were these
important records and information sources ignored in the CDFG (2004a) Response?



No single study is absolutely conclusive, but the preponderance of evidence tells a consistent
story. Coho did not populate these streams until human intervention created the populations that
the CDFG wishes to protect and “restore” under the CESA.

The listing of coho in Central Coast streams was based on unsubstartiated claims of thousands of
adult coho returning to Central Coast streams each year during the 1800s. Not an iota of valid
scientific, archeological or historical proof of this claim was offered nor has it been added in this
latest Response to our petition (CDFG 2004a). Rather, invalid references were cited liberally.
For instance, the only citation in the CDFG status review (Anderson 1995, pg. 12) relevant to the
1800s distribution and abundance of coho south of San Francisco is the actual petition to list
coho south of San Francisco (Hope 1993). Although he does not cite any valid evidence, the
petition author, Dave Hope (staff member of the Santa Cruz County planning department) partly
attributes claims of enormous coho populations in Central Coast streams in the 1800s to his own
personal observations. These observations would have predated Hope' s birth by at least half a
century.

Some of our recent discoveries that are mentioned in the CDFG Response (20044a) include the
undated, misidentified, mishandled, 1895 juvenile coho specimens found at the California
Academy of Science. In thisinstance, it was Big Creek and CCFA, not the CDFG who inspected
the specimens and records, researched, photographed, took tissue samples for genetic study and
attempted to trace the scrambled labels, history and records of custody. If the CDFG case for
retaining the listing depends on these data, it is strained beyond reason. These questionable
specimens do not meet the minimum standards of either scientific data or legal evidence.

Since the CDFG' s case for listing these fish depends entirely on the possibility of this one
guestionable instance of an ephemeral population of juvenile coho, fatuous, unscientific hearsay
and includes no valid evidence of substantial permanent colonies, we ask, what exactly are you
restoring? Not surprisingly, the CDFG has not determined specific delisting targets for streams
south of San Francisco (CDFG 2004b). Which data are you going to use as the basis for
determining specific delisting targets?

The CDFG Response to our petition is arepetition of several types of errors and distortions.
Erroneous comments seem to be of three types:

1. comments based upon unsubstantiated untruths,

2. comments based on strained (apparently preconceived) interpretations of inapplicable or
unacceptable reports,

3. comments based on implied statements not actually in the petition or the result of the
CDFG having misunderstood or misrepresented the information presented in the petition

In this discussion, we point out many of the more egregious of these distortions, but the message
is perhaps broader than the specifics. The CDFG has applied no scientific competence in
understanding and analyzing our petition and, as we have reluctantly concluded, appear to have
no intention of doing so.




Some specific problems with the CDFG Response to our petition (CDFG 2004a) are set forth
below.

Review of Individual Arguments

CDFG (2004a) introductory coments

The information in the petition was reviewed thoroughly and
the major references cited in the petition were obtained
and anal yzed.

CDFG 2004, pg. 1

If the mgjor references cited in our petition were obtained and analyzed, strangely, they were not
discussed at al by the CDFG (2004a) in this Response. All scientific and historical referencesin
our petition documenting the absence of coho prior to their introduction were ignored. Similarly,
all scientific and historical references documenting the introduction of coho as a new speciesin
1906 were also entirely ignored by the CDFG (2004a).

All relevant, reliable early coho salmon distribution literature stated that coho salmon were only
found north of San Francisco (Hallock 1877; Jordan 1892a, b, 1894, 19044, b, 1907; Jordan and
Evermann 1896, 1902, 1905; Jordan and Gilbert 1876-1919; Jordan et al. 1882, Appendix I).
Interestingly, although these references were discussed at length in our petition, the CDFG
(2004a) had no comments about them.

Actua stream surveys were made in this early historical period. An article in the California Fish
and Game Quarterly (Thompson 1922, pg. 165) stated, “In 1880, at the time Dr. Jordan made his
survey of our coast fisheries ... Other surveys occurred in 1889 to 1892, 1904, and 1908.”
Shebley and Gillis (1911) noted that Frank A. Shebley made field surveys of local Santa Cruz
County streams to locate the Brookdale Hatchery and the Scotts Creek egg-taking station.
Leinald (1906) reported that Shebley made stream surveys in Santa Cruz County to locate fry
release sites from the Brookdale Hatchery. Streig (1991) stated that in 1902 Santa Cruz County
hired Frank A. Shebley and Dr. Charles H. Gilbert to locate the hatchery site. Coho salmon were
not found during these early surveys. The early presence/absence literature provides independent
evidence that supports the scientific hypothesis that coho salmon are not native, not indigenous,
to streams south of San Francisco (see Appendix ).

Newspaper as well as hunting and fishing journal articles help illuminate the initial coho salmon
hatchery efforts at the Brookdale Hatchery and the early presence/absence of coho sailmonin
Santa Cruz County (B. 1909; Mountain Echo 1905, 1906, 1907; Santa Cruz Morning Sentinel
1905, 1906; Welch 1907). Evidently, the Brookdale Hatchery importations of Baker Lake coho
were specifically intended to introduce a new species.

A Santa Cruz County newspaper article (Mountain Echo, pg. 3December 16, 1905) titled “ Our
County Fish Hatchery” stated, “ Superintendent Frank Shebley... expectsto receive ... silver
[coho] salmon eggs from the U.S. Government hatchery in the state of Washington. It is believed



if raised and planted here they will frequent our streams and thus give us another valuable game
fish.”

The " Santa Cruz Morning Sentinel” (March 7, 1906, pg. 1) stated, “Dr Shebley has 50,000 silver
[coho] salmon eggs from Baker Lake Washington which will be hatched out in a short while.”

If coho salmon were already present, why would Shebley (and the Federal Government) not have
used this local source for coho salmon eggs instead of going to the trouble and expense of
importing coho salmon eggs from Washington State? Shebley only would have needed about
20-30 female coho salmon to yield 50,000 eggs. The fact that no coho salmon eggs were reported
taken at the Scotts Creek egg-taking station prior to 1929 while millions of steelhead eggs were
taken is relevant in this regard.

Reporting on the 50,000 coho salmon eggs that were received from the federal Baker Lake
Hatchery in Washington, an article in “The Mountain Echo” (March 24, 1906, pg. 3) stated, “If
they thrive here as hoped they will provide a valuable addition to the piscatorial tribe of our
Santa Cruz waters.”

Welch, editor “Forest and Stream Journal” (July 13, 1907, pg. 76) reported that, “During 1906
Mr. Shebley hatched and liberated in the streams of the county upward of ... 50,000 silver
[coho] salmon [fry]. The hatching of the silver [coho] salmon is an experiment that isbeing
considered by Mr. Shebley in connection with the United States Fish Commission, with the
hope of introducing into the streams of the county a new species of fish ... it isto be hoped
that the silver [coho] salmon ... return to the streams of the county to spawn thus adding a
new species of both game and food fish to the already well supplied waters of [Monterey]
bay [emphasis added)].”

The soft literature strongly suggests that coho salmon were not present in Santa Cruz County
streams prior to their introduction in 1906, reinforcing the early presence/absence literature
discussed above.

The NMFS status review (Bryant 1994) and the CDFG status review (Anderson 1995)
summarized the history of coho salmon hatchery planting in Santa Cruz County but missed these
critical early stocking records.

Coho salnmon in streans south of San Francisco were |isted
by the Conm ssion as endangered under CESA on Decenber 31,
1995. The scientific evidence at the time indicated a
listing of endangered was warranted. To date, the
Department has been updating and reviewing the available
scientific information regardi ng coho sal non both north and
south of San Francisco. This information was used in the
Departnent’s analysis of the petition and fornulation of
t he recommendation to the Conm ssion.

CDFG 2004, pg. 1



Not one single reference was cited in the CDFG status review (Anderson 1995) leading to this
listing which presented any evidence that permanent coho popul ations were present and
abundant south of San Francisco prior to their documented artificial introduction in 1906.
Apparently, the CDFG was unaware of this 1906 documented importation of coho salmon from
Washington state until it was brought to their attention by us (McCrary 2003). The discussion of
the historical distribution and abundance of coho south of San Francisco by Anderson (1995)
was limited to phony citations, personal communications, irrelevant population figures since the
1930s, and Hope (1993) who suggests he personally observed enormous coho populations in the
1800s.

CDFG (2004a) conments regardi ng ar chaeol ogi cal data

The petitioner’s conclusion that coho sal non are not native
to the streanms south of San Francisco is based primarily on
archeol ogi cal evidence that shows the absence of identified
coho salnon remains in prehistoric Native Anerican m ddens,
and their assertion that there were no credible surveys
reporting coho salnmon in those streans prior to 1906.

CDFG 2004, pg. 2

Our conclusion is not based “primarily” on any one type or source of information. Our petition is
amultidisciplinary investigation that incorporates archaeological, historical, biological, and
geomorphological datato arrive at arational synoptic conclusion.

In a study commissioned by the CCFA, Cobalet (2003)
reported finding no identifiable coho salnobn remains in
Native American m ddens south of San Franci sco.

CDFG 2004, pg. 2

Obvioudy the circuitous implication here is that we unduly influenced the results of Gobalet et
al. (2004). Far from commissioning Gobalet’s study, a member of CCFA and resident of
Waddell Creek helped Gobalet, out of a mutua interest in the subject, by paying the hourly
wages of one of Gobalet’sinterns. Gobalet was not under contract with, or obligated to CCFA in
any way. No member of CCFA had any influence over the methods, results, or conclusions of
Gobalet’s work. Interestingly, the only other place we have seen this misstatement isin a
document authored by alocal Sierra Club political activist.

Gobalet’ s research first came to the attention of many Central Coast residents by way of his 1995
article in the Journal of the American Fisheries Society (Gobalet and Jones 1995) wherein
Gobalet and Jones had aready observed alack of coho bonesin the Central Coast archaeological
record suggesting their prehistoric absence from Central Coast drainages. Gobalet’s recent, more
thorough examinations have confirmed his earlier findings.




CGobal et (2003) and Cobalet et al. (2004) report nmany
reasons why they found little evidence of coho salnon
remains, including the difficulty of identifying sal nonid
bones to species and the fact that salnonid bones do not
preserve well, as evidenced by the | ow percentage observed
from the m ddens studied (Cobalet 2003). Al so, the fish
may have been prepared where they were caught.

CDFG 2004, pg. 2

First Gobalet et a. (2004) did not find “little evidence” of coho salmon remains south of San
Francisco. Rather, they found no evidence of coho salmon remains south of San Francisco.

Second, Gobalet et a. (2004) do not attribute the lack of coho salmon remains to any of these
reasons.

Third, Gobalet et al. (2004) mention, “It is challenging to distinguish between the skeletal
elements of members of the genus Oncorhynchus” However they do not claim thisis a reason
for their absence from the archaeological record. In fact, they point out that, “ Coastal
archaeological sitesin San Mateo and Santa Cruz counties were given particular scrutiny
because of legal issues regarding the status of endangered coho salmon.” While distinguishing
these skeletal elements may be challenging it is by no means impossible and K. W. Gobalet is
the most qualified expert in the world to make these determinations. As stated by Gobalet et al.
(2004), “Undeniably these determinants are an art that comes with experience.” Gobalet et al.
(2004) even solicited additional opinions from G. R. Smith (University of Michigan, Ann Arbor)
for steelhead bones found at two of the Santa Cruz sites. Wherever species identifications were
not definitive the materials were only identified as belonging to the genus Oncorhynchus.
Conclusively, there were zero of these unidentifiable salmonid bones found in Santa Cruz
County or San Mateo County.

Fourth, while Gobalet et al. (2004) mention that salmonid elements “might not preserve well,”
Gobalet et al. (2004) are clear that even microscopic salmonid fragments can be easily
recognized. Certainly salmonid bones preserve well enough for steelhead to have been
recovered from Northern California and 25 localities south of San Francisco, and for coho to
have been recovered from San Francisco Bay and Northern California. Also, according to local
California State Parks archaeologist, M. Hylkema, (who is most familiar with our local
archaeology), a high percentage of alkali elements (sea shells) neutralizes the acidic character of
most Central Coast archaeological sites thereby preserving animal and fish bones especially well.
In other words, for the most part our Certral Coast archaeological sites are ideally suited for the
preservation and recovery of coho remains had they been here. To suggest that alow percentage
of remains constitutes proof they do not preserve well is exclusively the CDFG’s own
contrivance.

Fifth, mentioning that the fish may have been prepared where they were caught is irrelevant,
careless and uncited speculation by the CDFG (2004a). Local Native Americans primarily
carried fish back to their villages whole where the fish were prepared and generally either dried
on racks or baked in hearths or earth ovens (M. Hylkema, personal communication to F.
Alvarado, 2005).



Finally, Gobalet et a. (2004) do indeed suggest reasons for the low abundance of salmonid
bones found, including the difficulty of catching winter-run fish, the periodic extirpation of local
populations due to droughts, errors in the ethnographic record, and varied archaeol ogical
techniques:

“Both steelhead and coho are winter-run fish, and are therefore harder to capture
than salmonids that undergo spawning migrations during periods of lower water
(Moyle 2002). Additionally, since thisregion is at the southern edge of the coho
salmon range, local populations would be subject to periodic extirpation in
drought years (Brown et a. 1994). Archaeological remains of steelhead or
salmon would presumably become increasingly rare the farther south one
sampled” (Gobalet et al. 2004).

“The rarity of salmonids in archaeological materials suggest that the
ethnographic record overstated the importance of salmonids to the Native
Americansof California’ (Gobalet et al. 2004).

“We agree with Rostlund (1952) that early descriptive accounts cannot be taken
too literaly... Monks (1987) argued that archaeol ogists inappropriately
overemphasized salmon use, and Butler (2000) argued that salmon usage was
likely far more variable than archaeol ogists commonly believe’ (Gobalet et al.
2004).

“To enhance confidence that the archaeological record is thoroughly evaluated
and reflects the species present in the local stream, it isimportant to use methods
(fine-mesh screen, water screening) conducive to recovering bones of tiny fishes
or other microconstituents’ (Gobalet et al. 2004).

Finding salnonid bones in archeol ogical m ddens is
probl ematic, even where salnonids are ([sic] plentiful. In
the Central Valley, where |large runs of Chinook sal non were
docunented (Yoshiyana et al. 1996, 1998) and where the
et hnographic record indicates that the salnon fishery was
of considerable inportance to the native popul ations of the
regi on (Yoshiyama et al. 2001), native conmunities may have
consuned, per capita, as high as 365 pounds of Chinook
sal non per year (Yoshiyama 1999, as cited in CGobalet et al.
2004). However, the archeol ogical record does not reflect
this: in the Sacramento River drainage, only 9.2% of the
recovered archeol ogical elenents were from sal nonids, and
in the San Joaquin drainage, only two sal nonid bones were
found anmong 9, 169 el enments. This translates to a total
sal nonid contribution of 6.3% of the 29,265 bones fromthe
entire Central Valley (Cobalet et al. 2004).

CDFG 2004, pg. 2

10



In regards to the low abundance of salmonid bones found in the Central Valley or anywhere else
Gobalet et al. (2004) are very explicit. “In areview like this, the reporting of identifications to
the genus level and the use of comparative percentages results in some species having a low
representation. Salmonid centra are easily recognizable even as microscopic fragments, which
further reinforces the sailmonids' lack of abundance in the archaeological materials’ (Gobalet et
al. 2004).

The CDFG’s misunderstanding here lies in their assumption that salmonids are and therefore
were plentiful in the Central Valley. Gobalet et a. (2004) respond directly to clams made by
Yoshiyamaet al. to that effect: “The ignorance of ethnographers regarding fish species,
however, has contributed to the confusion about the fishery (Siefkin 1999). The finding of only
two Chinook salmon elements in the entire San Joaguin drainage brings into question whether or
not the Chinook salmon runs in the San Joaquin and Kings rivers, reported by Y oshiyama et al.
(2001a), were significant to Native Americans.” Also, excavations at those sites were not
necessarily performed with fish bones and other microconstituents in mind.

Gobal et et al. (2004) postulate that the frequency of coho
sal mon elenments found in the archeological record of the
San Franci sco Bay area (14 out of 105,000 el enents) shoul d
mat ch those on the coastal side in San Mateo and Santa Cruz
counties, therefore, one would need to find 7,506 el enments
bef ore a single coho sal non bone coul d be expected.

CDFG 2004, pg. 2

The ratio 1:7,506 assumes that, were coho native, their remains would exist in the archaeological
record in coastal San Mateo and Santa Cruz County at the same frequency as in the San
Francisco Bay area, an assumption we fedl is unreasonable given the disparity between sites
(latitude, photoperiod, geology, climate, and hydrology), varying excavation techniques, etc.
Nevertheless, the ratio 1:7,506 is negatively skewed as it was derived by comparing the number
of coho elements found at only 3 sites against the number of total fish elements recovered from
46 sites (43 of which did not yield coho elements). An attempt at a more appropriate ratio can
made by dividing the total number of fish elements recovered from a single site by the number of
coho elements recovered from that same site. For the 3 sites where coho elements were
recovered, ratios range from 1:56 to 1:12,270 , elucidating the vast scale of variability between
sites. Ultimately, given the limited dataset, a meaningful ratio for the purpose of determining an
expected frequency of coho elements cannot be ascertained due to the limitations associated with
high-variability, small-sample statistics.

Interestingly, even though coho salnon remains were not
specifically identified in the mdden sites south of San
Franci sco, CGobalet at al. (2004) nentions the possibility
that the salnon bones identified from a Mnterey County
site at Big Ceek (south of Big Sur) are those of coho
sal mron which would place them further south than their
current range.

CDFG 2004, pg. 2
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Aswith every instance in which Gobalet et a. (2004) could not determine the species of a
particular salmonid remain, the possibility exists that they are any one of the species of Pacific
salmonid including chum salmon which are known to occasionally stray into Central Coast
streams.

Regardless, even if scarce coho salmon elements were found south of San Francisco this would
not constitute proof that coho salmon are native south of San Francisco. Such remains could
have resulted from ephemeral colonies established by strays or they may have even been
imported. As Gobalet et al. (2004) pointed out, “[transport of marine species up to 80km] has
precedence among the Native Americans of California (Gobalet 1992b), but trade of dried fish or
vertebrae as curiosity items cannot be ruled out.”

Regar di ng the amount of coho sal non evi dence found, Gobal et
et al.(2004) state, “Because of this paucity of materials,
far nmore sanpling is required to use the archeol ogical
record as definitive evidence for the absence of coho
sal non fromthis section of coast.”

CDFG 2004, pg. 2

As with any other scientific inquiry more quality datais always desired. However, “No coho
salmon were found south of San Francisco on the California coast” and thus far the
archaeological data are consistent with the prehistoric and early historic absence of coho salmon
populations south of San Francisco. Although the archaeological record could never be
definitive evidence either way for the reasons stated above, the archaeological record, asiit
stands, is completely incompatible with the CDFG’ s outlandish and unsubstantiated historical
populations figures. If the CDFG is correct that coho salmon south of San Francisco have
declined by over 98% from historical levels (Anderson 1995, pg. iv), they mog certainly would
be overwhelmingly represented even in the current limited archaeological record.

Al so, GCobalet (2003) in his concluding statenent in the
report conm ssioned by [dc] petitioners states, “W nust,
however, be cautious because the absence of evidence is not
evi dence of absence.”

CDFG 2004, pg. 2

Once again, we did not commission any of Gobalet’s work. The intentions of the CDFG (2004a)
in mentioning this twice is transparent.

We presented a multidisciplinary body of evidence that is not dependent on any single source or
discipline to confirm its hypothesis. There is a preponderance of historic and scientific evidence
indicating that permanent coho salmon populations were not here prior to their introduction and
hatchery maintenance, and this is consistent with all archaeological data.

12



The CDFG should likewise be cautious because the absence of evidence is not evidence of
presence either.

The petitioner’s assertion that the archeol ogi cal evidence
i ndicates that coho sal non popul ations were not present
prehistorically in the coastal streans south of San
Franci sco i s not supported by the available information and
not supported by the archaeologist that perfornmed the
i nvestigations.

CDFG 2004, pg. 6

This statement by the CDFG (2004a) confirms their ignorance of the subject matter. First, the
archaeological evidence doesindicate an absence of coho salmon south of San Francisco since
no coho salmon remains have been found south of San Francisco on the California coast. While
archaeological datais rarely “definitive” it is consistent with a multidisciplinary preponderance
of evidence. Tdllingly, despite the CDFG'’s confusion, the lead author, K. W. Gobalet, is not an
archaeologist. Rather, heisafish biologist that reviewed the archaeological record as excavated
by an array of archaeologists. Thisis an inescapably obvious fact to anyone that actualy read
the study.

CDFG (2004a) comrents regardi ng the natural environnental
conditions in the Santa Cruz Mountai ns

The petition states that because of the climatic and
physical instability of the habitat south of San Francisco,
coho salnmon could not survive other than ephenerally?
However, these conditions are not significantly different
from north of San Francisco where there are known
popul ati ons of native coho salnon. The Departnent found no
evi dence that the streans south of San Francisco Bay were
nore “flashy,” as clained, than streans north of the bay.
Usi ng stream gauge data (USGS 2004) the Departnent conpared
two simlar streans, Lagunitas Creek and the San Lorenzo
Ri ver. Lagunitas Creek is a known coho salnon bearing
stream north of San Francisco Bay in Marin County, whereas
the San Lorenzo R ver is south of San Francisco Bay in
Santa Cruz County. As stated in the petition, the San
Lorenzo R ver fluctuates from drought to flood conditions
preventing perennial habitation of coho sal non. However, a
conpari son of the two streans shows very little variance in
the anplitude of flow over a 20 year period (Figure 1).
This time period was chosen to include both drought and
flood years and the availability of conparable data (USGS
2004) .

First, the CDFG (20044) tortured comparison of limited stream flow records from single gauging
stations on two different streams about 70-100 miles apart in very different terrain is an overly
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simplistic farce and an obvious red herring. The devastating nature of Santa Cruz Mountain
streams to coho survivability is a function of the interaction between stream flows, stream
gradients, topography, and the unique geomorphology of the Santa Cruz Mountains. “Without
erosion and landdliding, portions of the Santa Cruz Mountains would be twice the height of Mt.
Everedt, taller than any range known to have existed during Earth’s history” (Spittler 1998).
Stream flows alone cannot reveal the violently dynamic nature of the coastal streams of the Santa
Cruz Mountains. Regardless of the stream flow dynamics of Lagunitas Creek, it iswell
documented by competent knowledgeable scientists, as well as CDFG staff, that the primary
threat to coho populations south of San Francisco are naturally occurring stochastic events that
are very capable of extirpating a single generation or even an entire population of coho
(Appendix 1V).

Second, it is not necessary or contingent yoon us to provide an extensive climatologic and
geomorphologic comparison of the Santa Cruz Mountains and Marin County. Such a study
would be a monumental effort that is frankly beyond the scope of our resources and time.
Nevertheless we are confident thet such a study would find significant differences in terms of the
ability of these habitats to naturally support permanent coho populations. Suffice it to say, only a
very brief preliminary investigation into the science of Lagunitas Creek is needed to discredit the
CDFG (2004a) comparison:

Coho salmon are found primarily in the tributaries of Lagunitas Creek (Andrew and
Cronin 1998), thus stream flows for the mainstem are largely inapplicable.

The Marin Municipal Water District (MMWD) operates four dams on the mainstem of
Lagunitas Creek including the Lagunitas Dam constructed in 1872 (Bratovich and Kelley
1988). On the contrary, there are no dams on the mainstem of the San Lorenzo River.
Similarly, Scotts Creek and Waddell Creek have only had afew small temporary dams
with capacities of less than 1 acre-foot, whereas the five Lagunitas Creek system dams
range from 390 to 39,700 acre-foot capacities (Bratovich and Kelley 1988). Therefore
the Lagunitas Creek system including stream flows and sediment levels is an inherently
artificial system and any stream flow comparison to Santa Cruz County creeksis
meaningless.

“The MMWD reservoirs have altered flows in Lagunitas Creek by reducing peak winter
storm flows and, with releases from Kent Lake, increasing summer low flows’” (Andrew
et a. 2000).

In an October 1979 agreement with the CDFG, the MMWD agreed to release minimum

flows in winter and summer to maintain salmon and steelhead resources in Lagunitas
Creek (Andrew et al. 2000).

Bratovich and Kelley (1988) concluded that Lagunitas Creek coho survival from egg
deposition through fry emergence was relatively high and that “[m]ost of the redd
substrate [in Lagunitas Creek] contained relatively small amounts of fine sediment”
(Bratovich and Kelley 1988). Conversely, the CDFG (Anderson 1995) characterized the
spawning habitat of Scott and Waddell Creeks as less than optimal small gravels with
high sand and silt content (Appendix V).
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Essentially, the CDFG (20044) superficial comparison of stream flows on these two creeksis a
meaningless distraction from the overwhelming preponderance of evidence presented in our
petition, most of which the CDFG ignored.

Further, the Departnent was unable to discern a dramatic
difference in climate north and south of San Franci sco Bay.
The Departnent |ooked at a variety of information, such as
yearly rainfall and 24 hour precipitation events (USG
2004, CDEC 2004, NOAA 2004), yet found no clear evidence to
substantiate the petitioner’s claim that the climte and
conditions differed substantially between north and south

of San Franci sco Bay.

Firg, if the CDFG (20044) actually looked at such data they have not presented them. Second, by
computing the probability of precipitation (using data from the National Oceanic and Atmospheric

Adminigtration) for the Kentfield station in Marin County and the Ben Lomond station in Santa Cruz
County we can see adistinct difference in patterns of precipitation between the two counties. These
two stations represent the greatest precipitation recorded in their respective counties. Figure 1 shows

how Marin County is significantly more likely to receive more than 1 inch of rain in asingle day
from May through September. In other words, while both counties may experience droughts, the

microclimates of Santa Cruz County are such that periods of low rainfall tend to be harsher in Santa

Cruz County than in Marin County. This should not come as a surprise as Santa Cruz County is
about 100 miles to the south of Marin County.
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Figure 1: Probability of receiving more than 1 inch of precipitation in a single day for Santa Cruz
and Marin counties from the end of spring to the beginning of fall. Precipitation probability was
calculated using precipitation records for the Ben Lomond No. 4 station in Santa Cruz County (1937-
2004) and the Kentfield station in Marin County (1931-2004). Both these stations represent the highest
precipitation records for their respective counties. See Appendix Ill. Source: (NOAA 2004).
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On the other hand, Santa Cruz County is significantly more likely to receive more than 4 inches
of rain in asingle day throughout the winter and spring. In other words, Santa Cruz County gets
bigger storms more often (Figure 2).
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Figure 2: Probability of receiving more than 4 inches of precipitation in a single day for
Santa Cruz and Marin counties. Precipitation probability was calculated using precipitation
records for the Ben Lomond No. 4 station in Santa Cruz County (1937-2004) and the Kentfield
station in Marin County (1931-2004). Both these stations represent the highest precipitation
records for their respective counties. See Appendix Ill. Source: (NOAA 2004).

Nevertheless, on average, Marin County receives the same or more daily and monthly
precipitation throughout the year (including the dry season) than Santa Cruz County (Figures 3
and 4). This means streams in Marin County are better supplied throughout the year and yet are
not subject to the degree of precipitation extremes experienced in Santa Cruz County.
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Figure 3: Average daily precipitation for Santa Cruz County and Marin County. Every record
available for every station for each county was used. Source: (NOAA 2004).

16



5 101
g 9
2 81
8, 71
=< 87
£ O
S<c 47
= 31
: 1] ’_I
F oL il
a>.> 0 ; ’—. = ; ; |
<
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
|E| Santa Cruz ® Marin |

Figure 4: Average monthly precipitation for Santa Cruz County and Marin County. Every
complete monthly record available for every station for each county was used. Months that were
missing any daily records were excluded. Source: (NOAA 2004).

Lastly, we are not the first to observe a unique dynamic between climate and geonorphology in
the Santa Cruz Mountains that is especially detrimental to the specific life history of coho
salmon. Appendix IV provides quotations from scientific observers (including NOAA Fisheries
and CDFG scientists) to the same effect.

CDFG (2004a) comments regarding the early scientific and
hi storical record

The petition states there are no credi bl e surveys reporting
coho salnon in the streans south of San Francisco prior to
the 1906 acceptance of 50,000 coho sal non eggs at Brookdal e
Hatchery on the San Lorenzo River in Santa Cruz County
(Bowers 1906). However, specinens of coho salnmon from
Scott and Waddell creeks have been identified in the
Cal i fornia Acadeny of Sciences (CAS) ichthyol ogy collection
fromthe year 1895 (CAS 2004).

CDFG 2004, pg. 3

Fifteen pertinent fish specimens were reportedly collected at two Santa Cruz County streams in
1895 by a Stanford University expedition (Rutter and Scofield 1895; Rutter and Seale 1895)
presumably working under the auspices of D.S. Jordan and/or C. H. Gilbert (president of
Stanford and the Chairman of the Stanford Zoology Department, respectively). Three additional
fish were apparently collected at two other Santa Cruz County streams athough these are
undated (Rutter and Pierson; Rutter and Scofield). The Stanford accession register and two
origina Stanford labels identify the fish as chum and Chinook specimens, not coho. At least
some of the specimens have a more recent second label identifying them as coho with no date,
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signature, or other way to trace their accountability. If the specimens are the same fish as
originally collected, they were also identified as chum and Chinook specimensin the California
Academy of Sciences database until 1999 when the database entry was anonymously changed to
coho (D. Catania, personal communication to F. Alvarado, 2004).

The initial inconsistent species identifications, the unattributed second identity labels, and the
broken chain of custody raises serious questions about the reliability of these specimens,
particularly asthey are the only piece of evidence which, at first glance, appear to contradict a
multidisciplinary array of sources. In addition, an excerpt from an early Stanford Ichthyological
Bulletin (Bohlke 1953) adds further doubt as to the veracity of these specimens:

"The early morning of April 18, 1906, saw much damage to the Stanford
buildings as aresult of the San Francisco earthquake (the San Andreas fault is
only four miles west of the campus). The fish collections took their share of the
damage. More than 1,000 jars and bottles were broken although the majority
survived intact. The wreckage lay on the floor, kept wet with water from hoses
manned day and night by Professors Snyder and Starks, until new bottles and
alcohol could be secured. An effort was made to match specimens and data, this
work being done by each member of the entire ichthyological group who had
most actively been working on the specimens concerned. As a result much was
saved that might have been logt, athough there were numerous instances in
which the material had to be discarded. In others, some doubt could not be
avoided. A small printed label stating ‘ Bottle broken during earthquake’ was
inserted in each bottle. Unfortunately, according to Prof. J. O. Snyder, a careless
curatorial assistant later removed these labels from about half of the jars bearing
them" (Bohlke 1953).

Conclusions drawn solely from these undependable specimens are not scientifically conclusive,
nor could they stand as legal evidence. To ignore the multiple dubious aspects of these
specimens can only be wishful thinking. Most importantly, even if these specimens were valid,
they are not by themselves evidence of a native population of coho south of San Francisco.
Ephemeral (temporary) salmon colonies established by strays are not uncommon, particularly
just beyond the fringes of a biogeographic range boundary (Nickelson and Lawson 1998;
Sandercock 1991).

Furthermore, there is anecdotal evidence that private breeders were aready well established by
the time the first public fish hatcheries were created and made exotic fish introductions in the
latter part of the nineteenth century. By 1870 the California Acclimitization Society was
operating a fish hatchery in San Francisco athough very little is known of their operations
(Leitritz 1970). Within ten years the Santa Cruz Organization for the Propagation and Protection
of Fish planted 10,000 fish from the McCloud River in Santa Cruz County streams (Santa Cruz
Morning Sentinel 1878). Also, in the 1880s a private fish farm on Butano Creek, just north of
Santa Cruz County, was raising native and exotic fish (ESA 2004). Unfortunately, the extent and
description of private fish cultural activities in California before 1900 is not well documented.
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To reiterate, these specimens are extremely dubious. Furthermore, even if they were somehow
determined legitimate, they still would not be conclusive evidence of a native population of coho
south of San Francisco.

Further, as late as 1870, comercial harvest of coho sal non
occurred on Pescadero and San Gregorio creeks in San Mateo
County (Skinner 1962).

CDFG 2004, pg. 4

In a 1962 California Department of Fish and Game document, “An Historical Review of the Fish
and Wildlife Resources of the San Francisco Bay Area,” Skinner summarized Captain Edgar
(Ned) Wakeman’'s 1870 report to the California Commissioners of Fisheries. No other sources
pertaining to the historical presence of coho salmon were offered by Skinner (1962).

The Cdlifornia Fish Commission, located in San Francisco, employed Captain Wakeman in 1870
to examine and report on the extent and condition of the fisheries of the San Francisco Bay as
well as some of the neighboring coastal streams (Redding et a. 1872). Asaresult of employing
Captain Wakeman, the California Commission obtained a highly suspect report of enormously
abundant coho salmon in San Gregorio Creek and Pescadero Creek. Several facts come to bear
on Wakeman's account:

1. Wakeman was not formally educated past the age of twelve (Wakeman and Wakeman
Curtis 1878).

2. Wakeman's appointment was not based on skill but rather was gratuitously granted
(Alvarado 2003).

3. Wakeman’s report was apparently not based on direct personal observations. According
to the CDFG, “[t]he inference from his description is that the streams had once been very
productive of silver [coho] salmon and steelhead trout but at the time of his survey were
greatly degraded” (Skinner 1962).

4. Wakeman’'s account included inexplicable contradictions and serious inaccuracies:

Wakeman described Purisima Creek as a “fine clear water trout stream” and in the
same breath gave accounts of the same stream as “wholly unfit for use, [the polluted
water] not only kills the fish, but is dangerous to the cattle” (Redding et al. ibid.).

Wakeman claimed that "From October to March, a wagonload of these beautiful fish,
weighing from two to thirty pounds, are taken daily" from Pescadero Creek were
probably secondhand fish stories. First, thirty pounds, even for a steelhead, is a very
generous figure. Second, atypical farm wagon of the time was capable of hauling
well over 1000 pounds of fish. If Wakeman's accounts were accurate, one spawning
season would yield 150,000 pounds of fish. With an average weight of 10 pounds per
fish, this stream would have had to support a run of at least 15,000 fish, a ludicrous
figure. As a matter of comparison, yearly fish trap counts of steelhead at the Mad
River Fish Hatchery have averaged just over 3,000 fish, while coho salmon counts at
the Trinity River Fish Hatchery have averaged fewer than 4000 fish (CDFG 2003).
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Wakeman went on to claim that these “beautiful fish” were sold locally at seventy-
five cents per pound (Redding et al. ibid.). First, at this rate local fishermen would
have been grossing over $100,000 per fishing season making the business of selling
fish locally outrageoudly lucrative. Second, why would local residents pay a third to
half the average daily wage at the time for a pound of fish they supposedly could
easily catch themselves? Third, the following excerpt taken from the California Fish
Commission's eighteenth biennial report published thirty-four years after Wakeman's
survey illustrates the absurdity of his claims: “During the months of April, May and
June, the fishermen on the Sacramerto River received as high as 7 cents per pound
for their [salmon] catch. ...during the spring and summer of 1903, [on the east coast]
the Sacramento River salmon has established a market value of its own selling from
30 to 40 cents per pound” (Van Arsdale and Gerber 1904). Fourth, taking inflation
into consideration, $0.75 for a pound of salmon in 1870 would be the equivaent of
$14.98 in 2003 (Halfhill 2003) or nearly $450.00 for a 30 pound salmon. During the
2003 salmon season, wild salmon were selling in Santa Cruz for $3 to $7 per pound.

Wakeman reported that the coho salmon frequenting San Gregorio Creek and
Pescadero Creek return to sea after spawning (Redding et al. ibid.). Coho die shortly
after spawning.

5. Severa quotes by Mark Twain, who knew Wakeman personally, shed light on
Wakeman' s dubious credibility (Appendix I1).

Hi storical museum records from 1895 indicate that coho
sal mon were present in several streans south of San
Francisco and there is docunentation that commerci al
harvest of coho sal non was on-going as |late as 1870 on
two San Mateo County streans. These and ot her
evi dence denonstrate that coho salnon were present
prior to 1906, which is the date of the first known
planting of hatchery coho salnon south of San
Franci sco.

CDFG 2004, pg. 7

These two unreliable sources (1895 speciemens and Wakeman's account) thoroughly discredited
above are the only evidence the CDFG (Anderson 1995; CDFG 20044) has ever presented that
coho salmon are native to coastal streams south of San Francisco. Furthermore these sources
give no indication of historical coho abundance or population trends. However, the CDFG
(20044a) has chosen to rely on a couple of unsupportable, incongruous sources, in lieu of a
preponderance of complementary evidence. Despite their assurances, when all available data are
critically reviewed, the prehistoric presence of permanent populations of coho salmon south of
San Francisco is untenable, at best.

We understand that when an assumption has become the prevailing paradigm, particularly when

that assumption has led to a state and federal endangered species listing, it can be very difficult
and even controversial to correct the record. We hope this state of affairs will not hinder the
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California Fish and Game Commission in reaching a rational conclusion regarding the history of
coho salmon south of San Francisco.

Streig (1991) reported that coho sal non eggs were harvested
froman estimated 518 fenal es at the Scott Creek egg taking
station in 1909. It is highly unlikely that these fish
coul d have been produced fromthe 50,000 eggs delivered and
raised at Brookdale Hatchery on the San Lorenzo River in
1906, even if all of the fry were planted in Scott Creek.
Applying an egg-to-fry survival rate of 75% (average egg-
to-fry survival rate of coho salnon raised at Iron Gate
Hatchery); a fry-to-snolt survival rate of 9.7% (highest
reported value by Sandercock 1991); and a snolt-to-adult
survival rate of 7.7% (highest reported val ue by Shapoval ov
and Taft 1954) vyields an estimate of about 280 adults to
Scott Creek, far less than the estimated 1,036 fish that
returned in 1909.

CDFG 2004, pg. 4

The truth is 518 females were never harvested in 1909 in Scotts Creek or at anytime, anywhere
south of San Francisco. There are no records to show that 518 coho salmon females (1.4 million
eggs) were spawned in 1909 and Streig (1991) cited no references to indicate where this
information came from. However, according to the 1909-1910 Biennial Report of the California
Board of Fish and Game Commissioners (Van Sicklen et a. 1910), 1,400,000 “salmon” eggs
were hatched at the Brookdale Hatchery. Apparently Streig (1991) assumed these were coho.

Indeed the California Fish and Game Commission did hatch 1,400,000 “samon” at the
Brookdale Hatchery in 1909, but they were not local coho. The truth isthe U.S. Bureau of
Fisheries shipped 1,000,000 Chinook salmon eggs, 200,000 coho salmon eggs, and 13,680
rainbow trout eggs to the Brookdale Fish Hatchery that same season (Bowers 1911). This equals
1,200,000 “salmon” (mostly Chinook salmon) that were not coho collected from any Santa Cruz
stream. Furthermore, as the Brookdale Hatchery was operating fish traps on Soquel Creek and
on the San Lorenzo River, the remaining 200,000 of these “salmon” eggs were undoubtedly
obtained mostly from returning Chinook salmon of the 2,332,440 planted in 1906 and 1907
(Bowers 1907, 1908).

Thisis the epitome of the CDFG’ s inability to differentiate between fact and fiction or between
science and hearsay. Besides thisimaginary 1909 egg take, there are no records of coho salmon
eggs being collected at this station or any other south of San Francisco prior to 19291, Onthe

! The CDFG (2004, pg. 13, Table 2) would like to believe that in 1912-13 and 1914-15 the Brookdale Hatchery
planted coho fry of Scotts Creek origin in Santa Cruz County. If these fish were of Scotts Creek originthere is no
evidence to show this. The CDFG seemsto have leaped to this conclusion. Furthermore according to the CDFG’s
Table 1 (CDFG, 2004, pg. 12) no coho were spawned from Scotts Creek between 1910 and 1921. How can any
“scientist” make such an obvious contradiction? Also, the CDFG (2004, pg. 13, Table 2) indicates the Brookdale
Hatchery planted coho “eggs’ south of San Francisco between 1906 and 1910. It isridiculousto suggest the
Brookdale Hatchery planted “eggs,” especially when it is documented these eggs were hatched at the Brookdale
Hatchery.
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other hand, there are records to show that millions of steelhead eggs were collected at Scotts
Creek during this same time (Anderson 1995). If coho were abundant locally why were coho
eggs not collected at Scotts Creek for at least the first 20 years of operations? Why did the
Brookdale Hatchery continue to import coho eggs from northern waters?

Finally, Shapovalov and Taft (1954) state that the only
introduced fish found in Waddell Creek was striped bass,
i npl ying that coho sal non were native to the drainage.

CDFG 2004, pg. 4

Shapovalov ard Taft's brief discussion of the introduced or native fish fauna of Waddell Creek is
adiscussion of fish “besides the steelhead and silver [coho] salmon” (Shapovalov and Taft 1954,
pg. 26). The origin of the coho salmon and steelhead was obviously unimportant to them as they
fail to mention the fact that coho were imported from Prairie Creek, hetched at the Brookdale
Hatchery and heavily planted in local streams including Waddell and Scotts Creeks immediately
before and throughout the course of their study (Figure 5).
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Figure 5: Numbers of Coho Salmon Planted in Santa Cruz County Streams Prior To and
During the Shapovalov and Taft Study. Of the 1,171,153 coho salmon planted between 1929
and 1941, 320,977 were imported from Prairie Creek and the Eel River. Source: (Baker et al.
1998; Shapovalov and Taft 1954).

Some longtime local residents remember the large coho plants in 1929 and 1930 (Figure 1) being
arranged specifically in preparation for the Shapovalov and Taft study (Hulda Hoover MacL ean,
personal communication to R. O. Briggs) and probably aso in response to a severe drought that
began in 1928. Although Shapovalov and Taft did not mention these hatchery plants, they
definitely took place.
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CDFG (2004a) coments regarding the influence of hatchery
activities

Nurrer ous coho salnon artificial production facilities have
operated in the area south of San Franci sco since the early
1900s.

CDFG 2004, pg. 4

As stated above, by 1870 the California Acclimitization Society was operating a fish hatchery in
San Francisco (Leitritz 1970) and there is no reason to assume they did not plant any fish just
south of there. Certainly, we know the Santa Cruz Organization for the Propagation and
Protection of Fish was planting exotic fish into Santa Cruz County streams prior to 1900 (Santa
Cruz Morning Sentinel 1878). Also, in the 1880s a private fish farm on Butano Creek, just north
of Santa Cruz County, was raising native and exotic fish (ESA 2004). Although, the extent and
description of private fish cultural activities in California before 1900 is not well documented,
we know there was considerable fish cultural activity prior to 1900 that cannot be ruled out.

Bet ween 1905 and 1953 the Brookdal e Hatchery raised coho
sal ron on the San Lorenzo R ver.

CDFG 2004, pg. 4

Wrong. The brookdale hatchery was built in 1905 but only raised coho salmon 19 out of the 49
years that it operated. Furthermore, at least 60% of those were imported stocks (Baker et al.
1998; Bowers 1907, 1908, 1909, 1910, 1911).

Big CGreek Hatchery was operated on Big Ceek, a tributary
to Scott Creek, between 1927 and 1952, until destroyed by
fl ood.

CDFG 2004, pg. 4

Again, the CDFG has their facts wrong. The Big Creek hatchery was operated from 1927
through 1939. The storm that destroyed the hatchery lasted from February 25 to March 1, 1940
(Leitritz 1970). How can the CDFG be relied upon to perform a critical analysis of thisissue
with this level of ignorance or disregard of basic historical facts.

The current Monterey Bay Sal non and Trout Program [sic] began
operating the Kingfisher Flat Hatchery on Scott Creek near
the site of the original Big Creek Hatchery in 1972.

CDFG 2004, pg. 4

The number and caliber of inaccuracies in the CDFG’ s Response to our petition is astounding.
The Kingfisher Flat Hatchery otherwise known as the new Big Creek Hatchery (with which the
CDFG has always been contractually related) was built in 1982. The Monterey Salmon and
Trout Project was founded in 1976 in response to a severe drought in the mid-1970s. This
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naturally occurring drought prevented all coho-bearing creeks in the southern portion of Santa
Cruz County (including the San Lorenzo River) from breaking the sandbars at their mouths for
three consecutive years, thereby extirpating all coho salmon from those streams. A single storm
cell in January 1977 caused the coastal coho-bearing creeks in northern Santa Cruz County and
San Mateo County (including Scotts and Waddell Creeks) to open for only 5 days thereby
allowing one year class of coho to enter those streams, thus preventing a complete extinction of
coho south of San Francisco (D. Streig, personal communication to F. Alvarado, 2005). These
events were naturally occurring, they were not the result of any land use activity, and they were
not a unprecedented incident.

The petitioners do not provide any evidence that supports
their assertion that coho salnon have been nmintained in
streans south of San Franci sco by hatchery input.

CDFG 2004, pg. 7

Thisis categoricaly false. The maority of the following information was presented in our
petition (Alvarado et a. 2004, pg. 49) and is given here nearly verbatim:

The most likely times since their introduction for coho salmon to have succumbed to stochastic
extirpation would have been during one of the two most severe California droughts of the last
century. These droughts occurred in the early 1930s and the mid 1970s. It is estimated that both
of these droughts were severe enough to have a recurrence interval of over 100 years (Paulson et
al. 1990). Although, they were mild in comparison to prehistoric droughts, without
anthropogenic intervention they would probably have been capable of stressing local coho
populations to the point of extirpation. Coincidentally, during the 1928-34 drought coho salmon
were heavily planted in Santa Cruz County (Anderson 1995; Bryant 1994; Streig 1991, 1993)2.
The 1970s drought nearly extirpated all coho south of San Francisco and led to the creation of
the Monterey Bay Salmon and Trout Project (discussed above). Similarly, prior to recent years,
residents and anglers took it upon themselves to manually open the sandbars at the mouths of our
creeks to allow returning anadromous fish to spawn. This action is now strictly prohibited by the
CDFG.

Also, from 1960 to 1980 the California Current was in a cool and productive cycle. Kaczynski
(1998) estimated that coho salmon marine survival during this time period ranged from4.4% to
12.7%. A reduction of fish plantings during this time period intuitively indicates that in the last
100 years coho were re-supplied when it was deemed necessary.

Essentially, favorable ocean conditions in addition to human intervention (intentional and
inadvertent) compensated for at least two major stochastic circumstances that would otherwise
have extirpated introduced coho populations within the last century.

W know of no data that support [orrefutes] the assertion that
coho sal nbn have been maintained in streans south of San

2 Shapovalov and Taft (1954) documented very low stream flows on Waddell Creek during these drought years.
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Franci sco by hatchery input. Minly this is because there
is little [sic] data available to evaluate the hatchery
contribution to natural abundance.

CDFG 2004, pg. 4, 7

What is the purpose of afish hatchery if not to maintain, supplement, and introduce fish
populations? |sthe CDFG (2004a) suggesting that coho south of San Francisco were not
threatened by the same factors in the past as they are now (naturally occurring stochastic
events)? Isthe CDFG (2004a) suggesting that hatchery plants of the past have not assisted local
coho populations in times of need?

By definition, a stochastic event (floods and droughts that devastate coho populations) is
randomly occurring. Likewise, other variables key to coho survival such as ocean conditions can
fluctuate dramatically. Therefore, in marginal territory coho may survive without assistance for
many years only to be assaulted by a combination variables on abad year(s). One can
reasonably assume that over the last 100 years the CDFG planted coho when local populations
most needed it (just as they have in recent memory). If there are few data available to evaluate
the hatchery output it is only the CDFG we have to blame as it is they who are responsible for
the vast majority of these hatchery plants. Only the CDFG is accountable for these records or
lack thereof. Certainly it isabsurd to list a species on the basis of alack of data.

Only about 1.6 nmillion very early life stage plantings are
recorded over a 26 year period. Mortality in these early
life stage plants would |ikely have been very high because
of the small size of the fish.

CDFG 2004, pg. 4

First, coho salmon were established in the Great Lakes after a single plant of 850,000 in 1966.
Second, the CDFG (2004a) has conveniently ignored the following decade (1931-1941) at which
time another 600,000 coho (mostly of exotic origin) were planted, most likely in response to a
severe drought at that time.

From the available data, we are not able to tell whether
this level of sporadic production naintained the existing
nat ural popul ati ons or not.

CDFG 2004, pg. 4

The strength of our hypothesis does not hinge on a nonexistent year-to- year analysis of hatchery
production versus population trends, especially when the data for such an analysis have not been
maintained by the CDFG. Sufficeit to say that while the precise degree of influence hatchery
production has had cannot be ascertained, the fact that hatchery production has had the effect of
augmenting local populations is indisputable.
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However, Figure 2 shows that recent hatchery output has
been extrenely variabl e and decl i ni ng.
CDFG 2004, pg. 4

As explained in our petition and as stated by J. Smith (afish biologist that’ s been studying the
coho in these creeks for over twenty years) and D. Streig (afish biologist and manager of the
Kingfisher Flat Hatchery since its inception), coho south of San Francisco are and always have
been primarily limited by naturally occurring stochastic events, not habitat degradation Recent
hatchery output has been declining due to a series of stochastic events combined with periods of
poor ocean conditions over the last thirty years.

Figure 2 also shows that no coho salnon were planted from
1915/16 to 1927/ 28. If coho salnon populations were
supported entirely by hatchery plants, then they woul d have
likely been extirpated during this period.

CDFG 2004, pg. 4

Table 2, not Figure 2, lists coho salmon plants from 1905-06 through 1930-31.

Nobody is suggesting that coho salmon would become extirpated the moment hatchery plants
cease. Obviously, coho salmon were not planted from 1915-1928 because it was deemed
unnecessary by hatchery staff. Interestingly the CDFG (2004a) Response to our petition does
not comment on the 1928-34 California drought (the most severe in the state’' s recorded history)
or on the nearly half a million coho planted in 1929 and 1930.

Incidentally, why do the 500,000 imported Washington State coho salmon planted from 1906 to
1910 not appear in any NOAA Fisheries or California Fish and Game status reviews or other
documents prior to our petition (instead all these documents claim no data are available for these

years)? These records are al publicly available, suggesting a serious lack of diligence.

CDFG (2004a) comments regardi ng the cause of recent reductions
coho abundance south of San Franci sco

Recent status reviews all support the conclusion that coho
sal non hatchery production in the region south of San
Franci sco has declined in recent vyears. The availability
of local broodstock has been a major influence on hatchery
output in the region. As fish have becone scarcer,
hatcheries in the region using | ocal broodstock have had an
increasingly difficult time obtaining enough fish to
support their prograns.

CDFG 2004, pg. 5

First, an educated examination of the CDFG status review regarding coho south of San Francisco
(Anderson 1995) reveals that these status reviews cannot be depended upon.
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Second, why does the CDFG have such a difficult time understanding the actual factors limiting
coho survival south of San Francisco (ie: a series of stochastic events combined with periods of
poor ocean conditions over the last thirty years)?

Third, the availability of local broodstock has been a major influence on hatchery output only
recently, as hatchery efforts historically imported coho as needed.

Fourth, since 1996 the primary restraint on hatchery output in the region has been lengthy, undue
delays by the CDFG in issuing permits to the Monterey Bay Salmon and Trout Project to collect
broodstock (D. Streig, personal communication to F. Alvarado, 2005).

Counter to what would be expected if the petitioners’
assertion were true, the earliest hatchery collection of
coho salnmobn in 1909 was the largest of all the hatchery
collections on record. As discussed above, the 518 fenal es
collected at that time could have resulted from the
recorded 50,000 eggs planted three years earlier (Table 2)
only if an unrealistically high survival was experienced by
t hat group.

CDFG 2004, pg. 5

On record? As discussed above, there are no records that 518 females were spawned in 1909
because it never occurred. Apparently the CDFG (20044) felt this phony data was worth
mentioning twice, but asin so many other instances, the CDFG (20044a) did not fedl it was worth
verifying.

The petition dismsses the well-docunented effect that
habitat degradation has had on reducing coho salnon
popul ations (e.g. increased sedinentation from |[|and-use
practices, elimnation of habitat and decreased water
quality due to urbanization, reduced stream flows due to
water diversion) (Sullivan 1990; Brown and Myle 1991;
Marston 1992; Nelson 1994; Anderson 1995; Alley 1998a;
1998b; 1999; 2000).

CDFG 2004, pg. 5

We have never dismissed the effects of habitat degradation. However, the habitat of Scotts and
Waddell Creeks is not degraded. Simply because coho habitat has been degraded el sewhere does
not mean it is here. To suggest that the water quality in these creeks has been compromised due
to “urbanization” is ludicrous and shows the CDFG'’s utter lack of knowledge regarding these
streams. Needless to say, these watersheds are in the most sparsely populated and rural part of
Santa Cruz County. In addition we presented independent data in our petition to show that water
quality for Waddell and Scotts Creeks surpasses water quality objectives and the mean for 155
monitoring stations within the Monterey Bay National Marine Sanctuary.
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Thisis yet another example how the CDFG frequently holds local residents accountable for
unavoidable, natural fluctuations in coho abundance by expressing a blanket list of threats (i.e.,
habitat |oss and degradation due to agriculture, dams, roads, livestock, urbanization and logging).

This list has been repeated many times in the past without justification and once again we find
the CDFG (Anderson 1995; CDFG 2004a) has not provided any stream specific examples of this
alleged habitat degradation. For instance, the CDFG status review for coho salmon south of San
Francisco (Anderson 1995) suggested that a relatively recent shift in the timing of the coho
spawning migration in Scott and Waddell Creeks compared to the 1930s and 1940s is due to
degraded conditions within the watersheds, creeks, and estuaries. Not only did Anderson fail to
provide any evidence of degraded conditions, he also failed to notice a parallel shift in peak
rainfall and flood probability over the same time period, causing a corresponding shift in creek
discharge (Briggs 1996). The timing of coho salmon upstream migration is dependent on
sufficient stream flows, particularly south of San Francisco, which is dependent on rainfall
(Sandercock 1991; Shapovalov and Taft 1954).

Elsewhere, the CDFG status review for coho salmon south of San Francisco (Anderson 1995)
began its discussion of the nature and degree of the threat to coho south of San Francisco by
stating, “A major cause of decline for coho salmon has been the unnatural destruction and
degradation of essential stream habitat.” Y et later the CDFG (Anderson 1995) admit otherwise:

“... overdl the two streams [Scott and Waddell Creeks| are relatively stable,
second- growth forested watersheds, providing high quality (but low volume)
streamflows and ample amounts of coho salmon parr essential habitat, which is
significantly underutilized” (Anderson, 1995).

This acknowledgment of the quality of our local environment is not enough to erase the clear
impression that humans are to blame for local coho scarcity. It is this very impression upon
which the California coho recovery strategy is focused (CDFG, 2003). Ironicaly, it is the
landowners of these watersheds who have held back unrestrained development in the last fifty
years through good stewardship of the land. It is they who have maintained what are arguably the
most pristine watersheds in Santa Cruz County, and it is they who are to thank for the
establishment of the new Big Creek Hatchery (Kingfisher Flat Hatchery). While local residents
and land managers have a vested interest in maintaining their high quality environment, they
cannot overcome the innate inability of coho salmon to thrive in naturally lethal habitat.

Contrary to the argunment nmade in the petition, clear-

cutting and deforestation is not beneficial to sal nonids

even if it results in a tenporary increase in streamfl ow.
CDFG 2004, pg. 5

We did not state that clear-cutting and deforestation is beneficia to salmonids. Thisis the most
atrocious distortion of our petition. The competition for limited dry season ground-stored water
between forest use and stream flow isafact. Asaminor point we suggested that prior to clearcut
logging and a major fire in the early 1900s prehistoric stream flows may have been lower given
the water demands of a mature forest versus the younger second growth forests of today. Leave
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it to the CDFG (20044a) to distort thistrivial point while ignoring so many other major aspects of
our petition.

Al though deforestation can lead to higher flows, these
deforested areas tend to have higher peak flows wth
shorter duration (Bottorff and Knight 1996), which can
| eave fishes stranded off-channel or noved to undesirable
habi tats (Sandercock 1991, Spence et al. 1996, CDFG 2002).

H gher peak flows can | ead to decreased bank stabilization

nodi fication of the stream through erosion and siltation,

and decreased norphol ogi cal conplexity (Spence et al. 1996,
CDFG 2001). Destabilized banks increase the potential for
| andsl i des and siltation which can bury or snother sal nonid

redds and al evins (Sandercock 1991). H gh silt |oads have
al so been a deterrent to mgrating snolts and adults (Smth
et al. 1997) and can damage gill tissue of fry, snolt, and

adults (CDFG 2002). O her inpacts that can result from
deforestation are reduction in cover and shade, reduction
in nutrient input, and increased water tenperature from

solar radiation. All  of these factors can have a
detrinmental effect on salnonid populations (H cks et al.
1991).

CDFG 2004, pg. 5

For the record, deforestation has not been an issue in these watersheds for the greater part of a
century. Nor are high peak flows and landslides necessarily indicative of bad land use practices.
Although A equals B, it does not necessarily follow that B equals A.

Also, the use of the Smith et al. (1997) citation by the CDFG (2004a) is interesting since Smith
et a. attribute sediment load to naturally occurring factors. The CDFG (CDFG 2002) citation is
also interesting as it is the status review for coho salmon northof San Francisco. All of the other
citations here also concern other areas besides the coastal streams south of San Francisco or are
not specific.

Incidentally, as far as the effects of deforestation on coho, Chapman and Knudson (1980) found
that if the forest canopy is very dense, then coho biomass will be reduced. Similarly, Bilby and
Bisson (1987) found that coho salmon production in summer ranged from 2.05 to 3.95 g/t in an
old- growth forested watershed and from 4.63 to 5.28 g/nt in a watershed that was mostly clear-
cut. Bisson et a. (1988) monitored habitat use and summer production of stocked underyearling
coho salmon from 1983 to 1986 in three streams affected by the 1980 eruption of Mount St.
Helens. Midsummer water temperatures frequently exceeded presumed stressful thresholds and
occasionally surpassed the incipient lethal limit (up to 29.5°C or 85°F, over three consecutive
days at one stream). The extreme thermal conditions resulted from the lack of shading caused by
widespread destruction of trees during the explosive phase of the eruption or by the removal of
vegetation along streambanks during subsequent volcanic mudflows. In addition, there was
relatively little submerged cover and limited pool habitat, relatively high populations densities of
coho, and competition of coho with other fish species. Despite the severe conditions, coho
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production rates were equal to or greater than those measured in other streams of comparable
sizeintheregion. Bisson et al. (1988) “saw no evidence of mortality when peak stream
temperature climbed above 25.4°C, nor did [they] observe signs of |ethargic or moribund
behavior.” The only observed behavioral response was an aggregation of coho salmon into a
cool water plume created by inflowing groundwater. This aggregation took place when water
temperature exceeded about 22°C (71.6°F), suggesting that even when stream temperatures
appear high, cool water refuges such as groundwater seeps may be sought out by juvenile coho.
But what of the higher coho production rates in such high water temperatures? Presumably,
without an increase in food, most of the energy consumed at those temperatures would have been
used to support metabolic functions with relatively little left for growth. To sustain the observed
growth rates would have required an abundance of available food. Bisson et al. (1988)
concluded that an abundance in food, at least in part, mediated the effects of summer temperature
extremes. They noticed an increase in vigorously growing herbaceous vegetation along the
streams over the course of the study.

“The herb- and shrub-dominated riparian communities supported populations of
terrestrial arthropods that were visually very abundant and active during
summer” (Bisson et a. 1988)

In an unpublished study by Utah State University, densities of Chironomidae and Baetis spp.
mayflies at another creek in the Mount St. Helens blast area reached very high levels. These two
insect groups are prone to entering the drift and both are important components of the diet of
juvenile coho (Mundie 1969). Similarly, Mispagel and Rose (1978) found terrestrial
invertebrates to be more diverse among ground- level vegetation than among tree canopies.

There is nuch nore information and data supporting the
argunent that recent declines in coho sal mon popul ations
are attributable to well-docunented habitat degradation
caused by |and-use practices, urbanization, and reduced
streamf| ows.

CDFG 2004, pg. 7

Where are these data? Habitat degradation may be a problem elsewhere for coho, but there is no
habitat degradation in the Scotts and Waddell Creeks watersheds to speak of. The CDFG'slogic
that poor coho survival equates habitat degradation isinvalid. Habitat degradation is certainly
not the only possible reason why coho do not survive well on the margins of their range. Aswe
have seen above, the CDFG (2004a) did not provide any examples of, or citations for habitat
degradation on these creeks. Similarly, the CDFG status review (Anderson 1995) does not
provide any either. Figures 6 and 7 shows the degree of “urbanization” on these watersheds.
The Cdlifornia Fish and Commission are personally invited to visit these watersheds and witness
this “habitat degradation” for themselves.
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Figure 6: Topographical Map of Waddell and Scott Creeks Watersheds. The black arrows
indicate the creek mouths. Source: (DeLorme 2001).
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Waddell Creek

Figure 7: Aerial Photo of Waddell and Scott Creeks showing the largely undeveloped and

emphatically forested condition of these watersheds. Arrows indicate creek mouths. Source:
(TerraServer.com 2001).

CDFG (2004a) comments regardi ng genetic data

The petitioners did not adequately review the entire
literature on coho sal non genetics and failed to accurately
report the state of existing research, to present that
research in proper context, and to appropriately weight the
nost recent, best avail able genetics research. |n contrast
to the assertions of the petitioners, all recent genetic
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anal yses support the genetic distinctiveness of coho sal non
from Scott, Waddell, and Gazos creeks, and their affinities
to other nearby California coho salnon popul ations (see
citations below). However, the avail able genetics data are
of very limted usefulness for evaluating whether the
existing coho salnmon in Scott, Waddell, and Gazos creeks
are native.

CDFG 2004, pg. 5, 7

While we did provide a sound digest of coho salmon genetics, an exhaustive evaluation is not
required nor isit needed. Coincidentally, an exhaustive evaluation of coho salmon genetics
cannot be found in the petition to list coho south of San Francisco (Hope 1993), in the CDFG's
status review for coho south of San Francisco (Anderson 1995), or any other CDFG document
that we are aware of.

Suffice it to say, the available genetic data do not and cannot demorstrate that coho south of San
Francisco are or are not native (Garza 2003a, b; 2004, C. Garza, personal communication to F.
Alvarado, R. O. Briggs, and H. T. McCrary, 2004).

Why would the CDFG (2004a) demand a review of the entire literature on coho salmon genetics

if they acknowledge that “available genetics data are of very limited usefulness for evaluating
whether the existing coho salmon [south of San Francisco] are native?’

Asfar as the distinctiveness of coho south of San Francisco is concerned, there is no scientific
yardstick which provides a threshold value for how genetically “unique”’ a population or set of
populations must be for it to be considered dligible for ESA listing. To a certain extent every
individual coho salmon is “genetically unique.” Surely, we should expect the anthropogenic
combination of multiple imported stocks over the last 100 years to produce a “genetically
unique” fish.

To the extent that coho south of San Francisco are genetically similar to other nearby coho
populations, it is also what we should expect given the relatively recent and heavy planting of
nearby coho stocks such as Noyo River and Prairie Creek stocks.

Over the past five years, scientists at NOAA Fisheries
collected mcrosatellite genetic data from coho salnon in
Scott, Waddell, and Gazos OCreeks. Prelimnary analyses
reveal that coho salnon from those streans are closely
related to one another, and are nore distantly related to
coho salnmon in California streanms north of them (J.C
Garza, NOAA Fi sheries SWSC, Santa Cruz, unpublished data).

CDFG 2004, pg. 6

Of course coho salmon south of San Francisco are most closely related to each other. The creeks

are planted by the same hatchery and, until very recently, were planted from the same stocks.
Indeed, as recently as 1996 Waddell Creek “was augmented by hatchery-reared fry from the
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Scott Creek[s] watershed” (Smith et al. 1997). Also, straying of fish between Waddell and
Scotts Creeks is relatively common.

Interestingly, population structure estimations (Garza 2003a, 2004) suggest that coho south of
San Francisco are more closely related to Noyo River coho (a distance of nearly 200 miles) than
Russian River coho (approximately 100 miles away). Not surprisingly, Noyo River stock was
planted more recently and in far greater numbers in Santa Cruz County than Russian River stock
(Bryant 1994).

The petitioners assert that there could not possibly be any
native coho salnon left in streans south of San Francisco
given the long history of out-of-basin hatchery planting
that has occurred there.

CDFG 2004, pg. 6

How could the CDFG (2004a) make such an error? We never stated “that there could not
possibly be any native coho salmon left in streams south of San Francisco” or that the native
coho were replaced by imported stocks. Instead, we very clearly asserted that there have never
been any native coho in streams south of San Francisco.

CDFG (2004a) m scel |l aneous comment s

Recent Conmi ssion action to list coho salnmon north of San
Franci sco under CESA includes hatchery as well as naturally
spawni ng popul ations in this region.

CDFG 2004, pg. 7

The question of whether these coho are “ naturally spawning” or hatchery fish isirrelevant.
Whether the fish spawn in the creek or are collected and artificially spawned in a hatchery has no
bearing on whether or not the stock was native or exotic.

NOAA Fisheries has recently conpleted a status review
update of the CCC Coho ESU, which includes coho sal non
south of San Francisco. They are proposing that the CCC
Coho ESU be listed under the federal Endangered Species Act
as endangered, rather than threatened as it is currently,
and they are not proposing to exclude coho sal non south of
San Franci sco.

CDFG 2004, pg. 7

First, we have submitted a separate petition to NOAA Fisheries presenting our research. NOAA
Fisheriesis still deliberating on a final determination regarding our petition.

Second, the proposal to upgrade the federa listing from threatened to endangered was based
exclusively on “recent reduced hatchery output.” As explained above, recent hatchery output has
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been declining due to a series of stochastic events combined with periods of poor ocean
conditions over the last thirty years, and CDFG delays in issuing permits to collect broodstock.
Recent hatchery output has not been due to “habitat degradation.” Regardless the CDFG
recovery strategy (CDFG 2004b) is overwhelmingly focused on “habitat restoration.”

Conclusions and Recommendations

The listing of coho in streams south of San Francisco is based on unsound science and the
Response to our petition (CDFG 2004a) perpetuates this precedent. Due to the coho’s rigid three
year life cycle and the frequent, devastating stochastic weather events characteristic of the
Central Coast, these streams never hosted and cannot support permanent coho colonies and no
amount of wishful thinking, government declarations, multimillion dollar “restoration” projects
or intrusion on property rights can change these facts. Ignoring the preponderance of evidence,
the CDFG status review for coho south of San Francisco (Anderson, 1995) and the Response to
our petition (CDFG 20044) are peppered with errors and unsupportable affirmations and do not
approach the standard of veracity and objectivity required for sound decisions under the CESA.
Pursuant to FGC § 2074.6 the CDFG’ s recommendations to the Fish and Game Commission
must be “based upon the best scientific information available.” Competent, objective, and
rational review of all the scientific information available will only lead to the conclusion we
have outlined here and in our petition (Alvarado et a. 2004).

CDFG'’ s unsubstantiated assumption that prior to anthropogenic influence permanent coho
populations were naturally thriving south of San Francisco inappropriately shifts the burden of
proof. The CDFG and the NMFS arrived at their listing decisions on the basis of an
unchallenged, popular belief that the century old presence of hatchery maintained coho
populations indicated a native and once naturally abundant population. That assumption,
unchallenged for the better part of the last century, became an entrenched belief — a paradigm
that eventually lead to the erroneous listing under the CESA. The CDFG is still, blindly
defending that paradigm. Aslong as the paradigm stands unchallenged, erroneous decisions will
follow. This paradigm (whose origin as popular belief is understandable) is not scientifically
justified.

Since our petition unambiguously demonstrates that coho salmon are not native to streams south
of San Francisco and are incapable of permanent colonization in these streams, listing them
under the CESA places an impractical burden on the government and a heavy encumbrance on
property owners and the public. The problem of “restoring” a population that never existed and
could not survive under natural conditions is insurmountable since restoration of a nonexistent
natural population is scientifically meaningless. It also carries the risk of significant, unintended
environmental consequences that may prove detrimental to ecosystems and species that arein
fact native.

Whether or not to artificially maintain exotic coho populations in hostile, nonnative habitats is a

public policy decision. If it isthe public will (asit has been in the past), it is possible to do so,
but this should not be confused with restoration of an endangered or threatened native
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population. It isinappropriate and counterproductive to apply the heavy regulatory
governmental apparatus of the CESA to promote this arbitrary objective.

We thank you for this opportunity to comment and demonstrate how the record before the
Cdlifornia Fish and Game Commission clearly shows by the geat weight of the evidence that the
southern extent of the Central California Coho ESU must be redefined to exclude streams south
of San Francisco. The question that the California Fish and Game Commission should ask is,
“does the evidence support the assumption that permanent coho salmon colonies ever existed
south of San Francisco prior to human intervention?’ The evidence presented herein shows that
it does not, and we therefore respectfully request that the southern boundary of the Central Coast
ESU be relocated to exclude streams south of San Francisco.
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Appendix |

PROCEEDINGS OF UNITED STATES NATIONAL MUSEINM, 39

55. Balmo purpuratns Pallas.—Orsgon Broek Tront ; Salwon Trowk; Lalbo Trowl,
(Salmoe clarkl Rich.)

Very abundant in all waters north of Mount Shasta and through the
Gireat Basin and Rocky Mountain region; oceasional sonthward to Santa
Cruz, Found in abundance in salt water in Poget Sound and about
the mouth of the Columbia, 1tis usnally seen of bat 2 to 8 or 10 pounds
f - in weight, bat occasional specimens weighing as much as 25 pounds are
taken in the Colnmbinin samner (.., Smith), These latter ave known
usually as steel-heads, although the common steel-head is 8. gairdneri;
the yonng as brook-trout, amd the partly grown as salmon-trout. This
is the most widely distributed of our trout, aud it is subject to many
viriations,

56. Oncorhynchus kisutoh {Wall.) J. & G.—Coko Selmon af Frazer's River ; Silver
Sulmon ; Kienteh ; Bielaya Ryba, Skewitz,

Sacramento Biver to Puget Sonnd and northward; very abundant in
summer and fall.  If is ravely taken in the Columbia in the spring, but
great numbers run up the viver in the fall. It is one of the smallest of
the salmon, reaching @ length of about 30 inches and a weight of 4 to
S pounds.  As a food-fish it rauks with the young of 0. chouicha, which
it mueh resembles. Tt may be veadily distingnished by the fiw (40-50)
pylorie eoes.  In G, ehowicha there are about 180 pyloric coen,  In fall
the males become greatly distorted and hook-jawed, and specimens in
every stage can be found in late summer,

57. Oncorbhynchus chouicha (Wall, }J. & G.—Quinnal Salmon ; King Salmon ; Chowi-
cha; Chinnook Selinon ; Spring Salwon; Columbia River Salmon ; Saeramento
Salman ;. Winter Salmon; IWhite Salmon.  Sawkwey.

From Ventnra River northward to Beliring’s Straits, ascending Sacra-
mento, Rogue's, Klamath, Columbia, and Frazer's Rivers in spring, as
well as the streams of Alaska, Kamtschatka, Japan, and Northern
China; in fall ascending these and probably all other rivers in greater
- or less abundance; the young taken in Monterey Bay, Pnget Sound,
- ete., in summer in considerable numbers,  This salmon, by far the most
- important {ish in our Pacific waters, reaches aweight of about 70 pounds.
- The average in the Columbia River is about 22 pounds; in the Sacra-
mento River abont 18; in other rivers usnally still smaller.

. 58. Oncorhynchus nerka (Wallmum) Gill & Jordan.—Blus-back; Suldeye; Red-fish;
H:Taf.'rﬂF: Fracer's River Salmon ; Krasnoya Ryba,

I'rom Columbia River to the Alentian Islands; the principal salmon
of Frazer’s River; unknown in Eel River, Rogue River, and in the
- Sacramento. In the Columbia River it is mueh less abundant than the
Quinnat salmon, and its flesh is less firm and paler. It reaches a weight
of 5 to 8 pounds, four “Dblue-backs” being counted at the canneries
equal to one Chinnook salmon. It runs chiefly in the spring, fow of
them being seen on Frazer's River or the Colunbia in the fall. Like
‘the Quinnat it ascends streams to great distances, It is known in the

(Jordan and Gilbert 1876-1919)
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4. BALMONIDE—ONCORTYNCHITE. kil

rich *in spring, becoming paler in the fll as the spawning seaso
appronches,  Head 43 depth 4. B, 15-16 to 18-19, the number ou 1l
two sides alwnys nnlike. D 11; AL 16 Gillrakers usually 941
(b ¢ B nbove the angle and 14 balow).  Pyloric coca 140-185, Seale
uspally 27-140-3, the nomber in o loogitudieal series varving fron
" 140-155, and in California specimens oeensionnlly ag low as 135, Verie
brm 66, L 6 inches,  Usaal weight in the Columbia River 92 ponnd:
elsawhere 16-18 pownds, bat imdivideals of 70-100 pounida hnve boe
taken. Venturn River to Alnska ond Northern Chinn, ascending al
large streama; especially abondant in the Colnmbia amd Saeraments
Rivers, where it s (e principal salmon, Upwards of 50,000,000 ol
are now lalon yearly in the Columbia River. It ascomls the larg
ms i &prdng and summer, moving np, without feeding, nntil th
whing seasan, by which time many of those which started frst 1ni;
have tiavelled more than o thoasand miles. After spawning, most o
sl of those which lLave reached the upper waters perish from ex
stion. It is by far the most valnable of oor saloon, [t hus latal;
been lutrodoced into many enstern streams,

{Salme dabmegischn® Wallaom, Artedi Pise. 1792, 71 Sulms orfentalis Pallan, Eoog
RBoas, Asian, iil, 997, 1711311 Salae quianaf Weh. Faora Bor.Amer, fil, 219, and o
wrltern penerally: Oweorkywehws quinnef Gllutler, vi, 159 Oweorhyschay arieslol
Gilnthor, vi, 150z Oweorhguckus quiiset Joridan, Froo, 1, 8 Kan Mo, i, 607 Far
arggreus Giranl, Acad Bat. Scl, Thils, 1805, 218 Salmo quisnat, confesntus, ai
wrgyrens Huckloy, Monogr. Solum, 105, 109, 110 Sof mo techawyiscia Dioeh & Sehmoiide
R, 407, )

'aaa, Benles comparatively large, sbowt 130 (199-135) in o lengitudinel series; pylor

e GO,

G023, O kismioh (Wall) Jor. & Gilb.—Silver Salmon; Kirafoh: Skowite) gl
Salmen; Cobo Salmon; Blelaye Rypba,

Bluish groen; sides silvery, with dark punotalations; no spots exeep
a few mather obseure on top of head, back, dorsal fin, adipose fln, s
the rulimentary npper rays of the candal; mwat of he candal Au o
Epotted; pectorals dosky tinged; anal with dusky edging: sides of heay
withont the durk eoloration seen in the Quinnat ; walee mostly ped i
full, and with the usual changes of form,  Body rather elongate, et
preased,  Head short, exnctly condeal, terminating in o blomtly paintes
snout, which is longer and bromder than the lower Jaw. Hemd shorte
than in a young Qninnat of the samo size.  Interorbital spoce bros
and strongly convex. Operele ond preopercle strongly convex hebind
the preapercle very broad, with the lower limb Little developed, Chogk:

"% X bararons apelling of the word “ chowichn ™ which we bave l.bul:lg;hq. pru; b
slanplily. .

G058 CONTRIBUTIONS TO NORTH AMERICAN TOHTIYOLOGY—IV,

broad,  Eye quite small, vinch swaller than fn young Quinnst of the
same size, Buborbital very narrow, with & row of muceus pores nlong
its sncfice,  Maxillary slonder and narrow, bat extending somawhat
beyoud the oye. Teeih very fow and small, only two or thros on ihe
vomer; those on tongne very foeble.  Gillrakers 104 13, rather long
and slender, nenrly as long as eve, toothed. Tins small, Peetorals
aml ventrals short, the ventral appendage threa-fifths the lemgth of the
fin; candal strongly forked, on o slender pedunclo.  Head 43 deptl 4,
B. L4, Pylorie covea very fow and large, 63 {45-50); menles 25-125-
20 I 10; Al 13-4 (developed rays). L. 15 ineles. Welght 3-3
pounds. A small salmon, aseending strems in the fall to no great dis.
tamoe.  Abnndant from San Francisoo nortlvrd,

{Salmo kingrh Walbaom, Artedi Pise. 1702, 70: Salas bymuinch Tloch & Schuefder,
1801, 4072 Salee samyuinolentas Tallas, Zosgr. Ross, Asint, [I5, 270: Dwcorkymchin sune
gulnaleatur Giinther, vi, 100: Geeorkynciar pasadan Gilnther, vi, 156, in part: Selms
srvalerd Suckley, Mosngr. Sabme, §4: Safws fanppifeh Rickasdson, Fanna Dor.-Amer,
i, 224, 15M: Salma fauppited Gnther, vi, 118 (et of Jondan, Proe, U, 8, Xat, Mus, Iy

Ty 1503, = Salwe parpuratus) | Oscirkywehun uppilck, Joodan, Forest and Streaus, Bop-
tmirher 1, 1850, 1EL)

** Gill-rokess comparatively long and nomerous (30 £ 40 in number); scales larps,
In abent 130 series,

FE O merkin (Walbawn) G & Fordsn.—Blae-back Salman ; Bet.fah; Frases
Rizer Salwon; Sugk-eye Salwen; Krasmaya Ry,

Color elear bright blue above; sides silvery, this bue overlying tho
blue of the back; lower fins pale, upper dusky; no spots anywhers in
alulls in epring; the younmz with ohscurs black epota above; males
theep erimaon red in the fall; the fins bluckish, the enndal then often
speckled with Black ; young beeding males (% Henmerlyi ™) ofton shurply
spomted.  Body elliptical, rather slender.  Head short, shurply eonie,
pointed, the lower jaw ineluded.  Maxillary rather thin aud gmall, ex-
tending beyend eye.  Teeth all quite small, most of them freely mova.
ble; vomer with about G weak teeth, which grow larger ju fall males, in-
steaud of disappearing.  reopercle very wile and eonvex; apercle very
short, not strongly convex, Preoperels more free bekind than im €1
chowicha. Ventral seale about Lialf the lemgth of the fing candsl An nr
row, widely forked; anal fin long and low; dorsal low, Flesh deap red.
Males becoming extravagantly Look-jawed in the fall, the enont being
then prolonged and mueh raised glove the level of rest of head, the
lower jaw produced to mest it Mandildo 1} in bead, in full males, 1§ jn
femibes; snout 23 in head, in fall males, 34 in fomales, Tead 45 depith 4.
Gill-rakers as Iong 8 eye, more numerons than in any other of our sal-
mon, usoally 1623 B 14413 D, o11; A, 1d; scales 20-133-20,

(Jordan et al. 1882)
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The Silver Salmon ( Oncorhymehus kisuteh) reaches a woight of 3 to 8
l:—nundﬂ. It has 13 developed rays in the anal, 13 branchiostegals, 23
10--13) gill-rakors, and 45 to 80 pylovie cosca. There ure about 127
scales in the lateralline. In color it s silvery in spring, greenish above,
and with a few faint black spots on the upper parts only., In the fall
the males are mostly of a dirty red.

The Dog Solmon ( Oncorhymehus keta) reaches an average woight of
about 12 pounds. It has about 14 anal rays, 14 hranchiostegals, 24
(9--15) gill-rakers, and 140 to 185 pylorie coeca. There are about 150
scales in the lateral line, In Elﬂng it is dirty silvery, immaculate, or
sprinkled with small black specks, the fine dusly. In the fall tho male
1§ brick-red or blackish, and its jaws are groatly distorted.

The I:Iumphln.nll_: Balmon (Oncorhynchus gorbuscha) is the smallest of
the species, weighing from 3 to ¢ {H:ﬂmda. t has usually 15 anal rays,
12 branchiostegals, 28 (18+4-16) gill-rakers, and about 130 pyloric coeca,
Its scales are much smaller than in any other salmon, there being 180
to 240 in the lateral line. In eolor it is bluish above, silvery below, the
posterior and upper parts with many round black spots. The males in
the fall are red, and are more extravagantly diﬂﬁnrﬁ-a]&n
in Gt.];a Salmonida,

these spocies the Blue-back predominates in Fraser River, and in
the Yukon River, the Bilver Salmon in Puget Sound, the Quinnat in the
Columbia and the Bacramento, and the Silver Salmon in most of the
streams along the coast. All the speciss have been seen by us in the
Colwinbia and in Fraser River; all but the Blue-back in the Sacramento

and in waters trilbutary to Puget Bound. Only the King Balmon has
been notised gouth of Sen Francisco. Its range has been traced aa far
as Venturn River. Of these species, the King Salmon and Blue-back
Salmon habitually “run® in the spring, the others in the fall. The
usual order of running in the rivers is na [ollows: nerka, tschawytscha,
kiguteh, govbuseha, Leta, -

The economie value of the spring-running salmon is far groater than
that of the other species, becanse they can b captured in nmunbers when
at their best, while the others are usually taken only after detorioration.
To this fact the worthlessness of Oncorhynchus kele, as compared with
the other specics, is probably wholly due, _ ‘ :

The habits of the salmon in the ceean are not ensily stndied. King
Salmon and Silver Salmon of all sizes are taken with the seine at alinoat
any season in Puget Sound. This would indicate that these species do
not go far from the shore. The King Salmon takes the hool freely in
Montercy Bay, both near the shore and al a distance of gix to eight
miles out. We have reason to helieve that thess two species do mot

W Ch e mcna Lfas wn el wensme Fom Paiann

than in any other _

Sl oy s

ISR IS NPT TNRER T, 4 oy L

(Jordan 1892a, 1894)
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rarely seen south of the Columbia River, and probably never in Cali-
fornis. In Alaska it far outnumbers all other kinds.

The Bilver sulmon (Oncorhynchue kisuich) reaches s waight of 8 to B
pounds, It has 13 developed rays in the anal, 13 branchiostegals, 23
(10-+13) gill-rakers, and 45 to 80 pyloric emca. There are sbout 127
seales in the lateral line. In color it ia eilvery in spring, greenish abavs,
and with & few faint black spole on the upper parts only. In the fall
the malea are mostly of & dirty red. This its is nol common south
of the Columbia, but is sometimes taken in California.

. The Dog salmon (Oncorhynchus ketn) reaches an average weight of
about 12 povnde. [t has ut 14 anal rays, 14 branchiostegals, 24
{8415) gill-rakers, and 140 to 185 pyloric emes. There ars about 150
acales in the lateral line. In the spring it is dirty ni[vmiy, immsoulate,
or eprinkled with amall black spu:tu, fins dusky. In the fall the

male is brick-red or blackish, and its jaws are greatly distorted. This.

species and the next are most common {o the northward, and are net
often taken in California,

The Humpback salmon (Onchorhynehus gorbuscha) is the smallest
of the species, weighing from 3 to B pounda. 1t has usually 15 anal rays,
12 branchiostegals, 28 (13-4-15) gill-rakers, and about I&ﬂvprlmi.c iR,
Its scales are much smaller than in any other salmon, there being 150 to
240 in the lateral line. In color it is bluish above, silvery below, tha
posterior and upper parts with many round black e he males in
the fall are red, and are more extravagantly distorted than in any other
in the Seimonide,

Of these iea the Blue-back predominates in Fraser River, and in
the Yuokon River, the Silver salmon in Puget Sound, the Quinnat in the
Columbis and the Bacramento, and the Silver salmon in most of the
streams along Lbe coast. All the species have been seen by ua in the
Columbis and in Fraser River; all but the Blue-back in tha Sacraments
and in waters tributary to Puget Sound. Only the King sulmon has
been noticed scuth of S8an Francisco. Ite range has been traced as far
as Ventura River. Of these species, the Kiug sslmon and Blus-back
salmon habitoally “run® in the spring, the others in the-fall. The
usual order of running in the rivers is as follows: nerka, techawytscha,
kisutch, gorbuscha, keta.

The economic value of the spring-running salmon is far greater then
that of the other species, becanse they can be eaptured in numbers when
ot their beat, while the others are usually taken only after deterioration,
To this fact the worthlessness of Oncorhynchus keta, 85 compared with
the other species, ie probably wholly due,

The habita of the salmon in the ocean are not easily studied. King
salmon and Silver ealmon of all sizes are taken with the seine at almost
any season in Puget SBound. This would indicate that thesa speciea do
not go far from the shore, The King salmon takes the hook freely in
Monterey Bay, both nesr the shore and at a distance of six to eight
miles out. We have reason to believe that these two speciea do not
necessarily seek great depthe, but probably remain not very far from
the mouth of the rivers in which they were spawned. The Elue-baok
and the Dog salmon probably seek deeper water, as the former iz seldom
or never taken with the seine in the ocean, and the latter is known te
enter the Btrait of Fuca at the spawning season, therelors coming in
from tho open sea. 'The great majority of the King salmon, and nearly

(Jordan 1894)
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The Elver Balmean

than the body, and with few spots; back, dorsal fin oand tail
usually pml‘umli.r cowered with round black spofs, sometimes
these are few, but never wholly absent; sides of head and caudal
fin with a pecullar metallic tin-coloured lustre; fesh rich salmon-
colour in spring, becoming paler as the spawning season ap-
oaches. rn the lnte summer and autumn the jaws of the male
¢ clongate and distoried, the apteror tecth become greatl
&mll:;rgrzs. and the colour more or bess tinged or blotched wit
u 4

Silver Salmon
Omeowhpuchns biick (Walkaum)

The silver salmon is blessed with a large number of wer-
nacular names, among ‘which may be mentioned hoopid salmon,
coho; kisutch, skowitz; quiswtsch, and biclaya ryba.  Mext 1o the
chinook and the blueback it is the most important of the genus,
It reaches a length of t5 inches, and a weight of 3 to B
pounds, and I8 abundant from San Francisco northward  along
both the American and Asiatic coasts, entering the shorier coastal
streams late in the fafl. It occurs in Asiatle waters as far south
as Japan, In our walers it b especially abundant in Puget Sound,
the fords of Alaska, and in the shorter rivers of Washington
and Oregon.

Az a3 food-fish, though inferior to the chinook and the blue-
back, it is of great importance. Large quantities are conned
every year on the Oregon and Whashington coasts; it ks one of
the best species to ship fresh,

Its spawning season is later than that of the chinook. They
first appear in the southern end of Puget Sound about the first
of September, and the run wsually lasts wmeldl the first or middle
of November. An examination of more than 2,000 examples at
Celila on the Columida River in Seplember and October indi-
cated that thelr spawning time would not be later than October.
This species is common in Jopan,

Head 4: depth 4:; D. 10; A, 13 ar 14; Br. 13 o¢ tq:_rylnd'li
omca very large and few, 45 10 Bo; scales 24-137-2q9; gillrakers
to-+i3, rather long and slender, nearly 43 long as eve. Body
slender and compressed; head short, shorter than in chinook of
same slie, very condcal, the smout blumiy pointed; interorbital
space broad and strongly convex; opercle : preopercle strongly

b4

Blusback Salmes; Sockeye Salmon

convex behind, the preopercle very broad, with the lower lmb
limle developed; eye much smaller ‘than m chinsok of same slze:
maxiilary slender and narrow, bul extending somcewhat be}'umi
the eye; teeth very few and  small, only 2 or 3 on the voner,
those on tangue very feeble; fins small, Colour, bluish green on
back, the sides silvery, with dark puncrulations: no spols  eXcept
a few rather obsewre ones on lop of head, back, dorsal fin
adipose fin, and the rudimentary wpper rays of the caudal; e
tarals dusky, and with dusky ey sides of head without dark
colouration as seen in the chinook; males mostly red in fall, and
with the usual changes of foom.

The silver sadmon is easily distinguished from the chinook,
which it most resembles, by its fewer scales, fewer pyloric
omca, and fewer branchiostegals,

Blueback Salmon; Sockeye Salmon
Oucordynchus nerda (Walbaum)

The blueback salmon s found from the coast of southern
Oregon, north o northern Alaska and Kamchatka, and Japan.
It has been occasionally reported from the Sacramento and Kla-
math rivers, but Is not st all common south of the Columbia.
The principal rivers in the United States which It frequents are
the Columbia, Quinialt and Skagit, in esch of which very preat
rums oocir. It enters the Fraser In enormous pumbers, and is
the most abundant and valuable salmon in Alasks,

The runs In the diferent rivers begin at different times,
depending partly upon the distince of the spawning beds from
the sea, and the temperature of the water.

The run in the Columbia begins in March or April, and the
fish ascend to the headwaters of the Salmon River in Idaho,
which they reach in July and August, a joumey of some 1,600
miles from the sea. In the Skagit the run begins somewhat
later, the fish reaching thefr spawning grounds in and abave
Baker Lake in August and September.

The run in the Fraser River (8 synchronous with that in the
Skagit, or possibly o little later. In Almka most of the streams
which It enters are relatively short, and the runs do not begin
until a short time before the spawning period. So far as known
the bleeback enters only such rivers as have lakes in thelr head-

LE ]

(Jordan 1904b; Jordan and Evermann 1905)

42



Salmonida 297

but the blue-back is not found in the Sacramento. Omly the
quinnat and the dog-salmon have been noticed south of San
Francisco. In Japan kefa'is by far the most abundant species of
galmon. Tt is known as saké, and largely salted and sold in the
markets, Nevrkaisknown in Japan only as landlocked in Lake Akan
in northern Hokkaido, Milktschiisch is generally common, and
with masou is known as masu, or small salmon, as distinguished
from the larpe salmon, or saké, Tschawyrscha and gorbuscia are
unknown in Japan. Masen has not been found elsewhere,

The gquinnat and blue-back salmon, the “ noble salmon,”
habitually “run’ in the spring, the others in the fall. The
usuil order of running in the rivers is as follows: tschawytscha,
nerka, milkischilsch, gorbuscha, keta. Those which run first go
farthest. In the Yukon the quinnat runs as far as Caribou
Crossing and Lake Bennett, 2250 miles, The red salmon runs
to “Torty-Mile,” which is nearly r8oc miles. Poth ascend to
the head of the Columbia, Fraser, Nass, Skeena, Stikeen, and
Taku rivers. The quinnat runs practically only in the streams
of large size, fed with melting snows; the red salmon only in
streams which pass through lakes. It spawns only in small
streams at the head of a lake. The other species spawn in
almost any fresh water and only close to the sea,

The economic value of the spring-runming salmon is far
greater than that of the other species, because they can be cap-
tured in numbers when at their best, while the others are usually
taken only after deterioration,

The habits of the salmon in the ocean are not easily studied.
Quinnat and silver salmon of all sizes are taken with the seine
at almost any season in Puget Sound and amomg the islands
of Alagska. This would indicate that these species do not go
far from the shore. The silver salmon certainly does not.
The quinnat pursues the schools of herring. It takes the
hook freely in Montercy Bay, both near the shore and al a
distance of six to eight miles out. We have reason to believe
that these two species do not necessarily seek great depths,
but probably remain not very far from the mouth of the rivers
in which they were spawned. The blue-back or red salmon cer-
tainly seeks deeper water, as it is seldom or never taken with the
seine along shore, and it is known to enter the Strait of Fuca in

(Jordan 1904a, 1907)3

3 David Starr Jordan wrote that only king salmon (Oncorhynchus tschawytscha) had been noticed south of San
Franci sco until the 1890s, after which Stanford ichthyol ogists discovered that dog (chum) salmon occasionally stray
into the coastal streams of the Monterey Bay. Clearly, David Starr Jordan's work reflected the most up-to-date
information.



Appendix |

Mark Twain, who sailed with Captain Wakeman on December 15, 1866, wrote of the captain:

“1 will do him the credit to say that he knows how to tell his stirring forecastle
yarns ... with his strong, cheery voice, animated countenance, quaint
phraseology, defiance of grammar, and extraordinary vim in the matter of
emphasis and gesture ... Heisa burly, hairy, sunburned, stormy-voiced old salt...
and is tattooed from head to foot like a Fegjee idander...” (Levy, 2003).

Two years later, in Panama, Mark Twain described an encounter he had with Wakeman:

“While | was standing in the bar of the Grand Hotdl..., | heard a familiar voice
holding forth in this wise:

‘Monkeys! don't tell me nothing about monkeys, sir! | know all about ‘'em! Didn't
| take the Mary Ann through the Monkey Islands? — snakes as big as a ship's
mainmast, sir! —and monkeys! — God bless my soul, sir, just at daylight she
fetched up at a dead stand-still, sir! —what do you suppose it was, sir? It was
monkeys! Millions of 'em, sir! — banked up as high as the cat-heads, sir! —trying
to swim across the channel, sir, and crammed it full! | took my glass to see
thirteen mile of monkeys, two mile wide and sixty fathom deep, sir! — counted,
ninety-seven million of 'em, and the mate set 'em down, sir — kept tally till his
pencils was all used up and his arm was paralyzed, sir! Don't tell me nothing
about monkeys, sir — because I've been there — | know all about 'em, sir!’

It is hardly possible, but still there may be people who are so ignorant as not to
know that this voice belonged to Captain Ned Wakeman, of the steamship
America’ (Schmidt, 1997).



Appendix |1

MONTH

December
January
February
March
April

May

June

July
August
September
October

November

Probability of more than 1 inch
of precipitation in a single day

Probability of more than 4 inches
of precipitation in a single day

Santa Cruz County

Marin County

Santa Cruz County

Marin County

9.31%
11.28%
11.43%

7.70%

3.31%

0.76%

0.15%

0.00%

0.00%

0.25%

2.68%

7.07%

9.32%

12.91%

10.87%

6.93%

2.73%

1.11%

0.31%

0.04%

0.08%

0.37%

2.72%

7.96%

1.29%
1.42%
1.02%
0.34%
0.15%
0.05%
0.00%
0.00%
0.00%
0.05%
0.05%

0.45%

0.93%

0.69%

0.83%

0.07%

0.11%

0.04%

0.00%

0.00%

0.00%

0.00%

0.14%

0.33%

Table 1: Precipitation probability in a single day for Santa Cruz and Marin counties.

Precipitation

probablility was calculated using precipitation records for the Ben Lomond No. 4 station in Santa Cruz
County (1937-2004) and the Kentfield station in Marin County (1931-2004). Both these stations represent

the highest precipitation records for their respective counties. Source: (NOAA 2004).
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Appendix IV

“Distinctive differences in habitat characteristics [south of San Francisco] included spawning in
extreme hydrological cycles. Distinctive life history characteristics included the reduced number
of eggs produced by female coho salmon that spawn in Scott and Waddell Creeks’” (Bryant 1994,

pg. 69).

“A dominant factor in the decline of coho in Waddell and Scott creeks ... appearsto be
stochastic events (floods and droughts) which weaken or eliminate individual year classes. Since
coho females are amost always 3 year olds, weakened year classes have a poor chance of
recovery and extirpation is likely, even if spawning and rearing habitat are sufficient to support a
viable coho population” (Smith 1994, pg. 1).

“Since 1988, one year class (1991, 1994, ...) on Scott Creek has been severely reduced, and the
same year class on Waddell Creek has apparently been lost, due to drought impacts ... The 1992
year classes on Scott and Waddell creeks were also apparently seriously reduced by a February
flood” (Smith 1994, pg. 1).

“These southernmost populations experience and respond to the unfavorable, adverse
environmental conditions associated with the fringe of any distribution. In such areas,
environmental conditions can become marginal, harsh or extreme for coho surviva and,
presumably, these southernmost populations have adapted to the less-than-optimal
environments’ (Anderson 1995, pg. 4).

“Scott and Waddell Creek coho spawn in awide variety of substrate conditions. Much spawning
habitat is limited to less than optimal small gravels with high sand and silt content and moderate
to high embeddedness. These streams are characterized by large quantities of highly mobile
sediment bedload. Fingerlings must seek and survive in pools that exhibit elevated summer and
fall water temperatures at the margin of acceptability” (Anderson 1995, pg. 9).

“The inflexible 3-year maternal brood year lineage ard early winter spawning traits of coho
salmon south of San Francisco Bay place these stocks in high jeopardy from drought or flood
events. Such events have cumulative and catastrophic consequences for the long-term viability
of southern coho salmon, and can result in the extirpation of year classes and broodstock
lineages, as has occurred with the 1991-1994 lineage on Waddell and Scott Creeks and the near
elimination of the companion 1992-1995 lineage on both streams (Smith 1994b, 1994c, Brown et
a. 1994, Bryant 1994, J. Nelson, CDFG, Pers. Comm., MBSTP Annual Reports). As discussed
by Smith (1994b), the functionally extinct 199-1994 brood year lineage was severely impacted
by drought (D) or flood (F) eventsin 1976 (D), 1977 (D on smolt), 1982 (F), and 1991 (D), 1983
(F), 1986 (F), and 1992 (F). The 1993-1996 lineage, the only sustained lineage remaining, has
not experienced such extreme natural stochastic events for over two decades (Smith 1994b).”
(Anderson 1995, pg. 28)

“Floods, which destroy nests, and droughts, which may block adult or smolt migrations, have

been more important than rearing habitat in controlling recent coho abundance” (Smith et al.
1997, pg. 14).
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“Judsen and Ritter (1964), the California Department of Water Resources (CDWR, 1982), and
the California State Lands Commission (CSLC, 1993) have stated that northwestern and central
coastal California have some of the most erodible terrain in the world” (Schmitten 1997, pg.
24599).

“The role of hatchery rearing again appears crucia to rebuilding 3 viable year classes.
Alternatively, if the single strong year classis crippled or eliminated by drought or flood in 2002,
coho will be essentially extirpated south of San Francisco Bay” (Smith 2001, pg. 6).

“Spawning coho were abundant on at least Waddell and Scott creeks, but the severe winter
storms apparently destroyed most redds’ (Smith 1998, pg. 1).

“The inflexible 3-year maternal brood year lineage and early winter spawning traits of coho
salmon south of San Francisco Bay place these stocks in high jeopardy from drought and flood
events. Such events have cumulative and catastrophic consequences for the long-term viability
of southern coho, and can result in the extirpation of brood years and broodstock lineages”
(Baker et al. 1998, pg. 39).
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Cdlifornia Department of Fish and Game Response to the Fish and Game
Commission on a Petition to Ddlist Coho Salmon South of San Francisco

December 2004
I ntroduction

A petition to redefine the southern boundary of the Central California Coast coho salmon
(Oncorhynchus kisutch) Evolutionary Significant Unit (CCC ESU) under the California
Endangered Species Act (CESA) (Alvarado et al. 2004) was received by the California Fish and
Game Commission (Commission) on July 2, 2004. The petition was submitted by the Central
Coast Forest Association (CCFA) and Big Creek Lumber Company. The petition contends that
coho salmon are not native south of San Francisco, but are the result of hatchery introductions of
exotic stocks of coho salmon through early hatchery operations. The petition supports this
argument by citing habitat incompatibility of the species and lack of coho salmon evidence in the
historical and archeological record. For these reasons and others the petitioners are asking the
Commission to redefine the boundary of listed coho salmon so it excludes coastal streams south
of San Francisco Bay, and to delist coho salmon inhabiting these streams from the CESA list of
endangered species.

Pursuant to 8 2073.5 of the California Fish and Game Code (FGC), the petition was
referred to the California Department of Fish and Game (Department) for evaluation. The
Department evaluated the petition to determine if it contained sufficient scientific information to
indicate that the petitioned action may be warranted. The information in the petition was
reviewed thoroughly and the major references cited in the petition were obtained and analyzed.
The most current relevant available information not referenced in the petition was aso obtained
and analyzed.

Coho samon in streams south of San Francisco were listed by the Commission as
endangered under CESA on December 31, 1995. The scientific evidence at the time indicated a
listing of endangered was warranted. To date, the Department has been updating and reviewing
the available scientific information regarding coho salmon both north and south of San
Francisco. Thisinformation was used in the Department’ s analysis of the petition and
formulation of the recommendation to the Commission.

The petition to delist coho salmon south of San Francisco is predicated on five main
points:

1. Archeological evidence supports the concept that coho salmon populations were not
present prehistorically in the coastal streams south of San Francisco.

2. Harsh environmental conditions prevented the establishment of permanent coho salmon
populations south of San Francisco.

3. The scientific and historical record substantiates the absence of coho salmon populations
south of San Francisco.

4. Coho salmon south of San Francisco have been introduced through frequent replanting of
hatchery produced coho salmon of various origins.



5. Recent reductions in hatchery support have allowed the naturally hostile-to-coho salmon
environment to nearly extirpate the introduced coho salmon populations south of San
Francisco.

Each of these points is evaluated below.

Archeological evidence supports the concept that coho salmon popul ations wer e not present
prehistorically in the coastal streams south of San Francisco.

The petitioner’s conclusion that coho salmon are not native to the streams south of San
Francisco is based primarily on archeologica evidence that shows the absence of identified coho
salmon remains in prehistoric Native American middens, and their assertion that there were no
credible surveys reporting coho salmon in those streams prior to 1906.

In a study commissioned by the CCFA, Gobalet (2003) reported finding no identifiable
coho salmon remains in Native American middens south of San Francisco. Gobalet (2003) and
Gobalet et a. (2004) report many reasons why they found little evidence of coho salmon
remains, including the difficulty of identifying salmonid bones to species and the fact that
salmonid bones do not preserve well, as evidenced by the low percentage observed from the
middens studied (Gobalet 2003). Also, the fish may have been prepared where they were caught.

Finding salmonid bones in archeological middens is problematic, even where salmonids
are plentiful. In the Central Valey, where large runs of Chinook salmon were documented
(Yoshiyama et al. 1996, 1998) and where the ethnographic record indicates that the salmon
fishery was of considerable importance to the native populations of the region (Y oshiyama et al.
2001), native communities may have consumed, per capita, as high as 365 pounds of Chinook
salmon per year (Y oshiyama 1999, as cited in Gobalet et al. 2004). However, the archeological
record does not reflect this: in the Sacramento River drainage, only 9.2% of the recovered
archeologica elements were from salmonids, and in the San Joaguin drainage, only two
salmonid bones were found among 9,169 elements. This trandlates to a total saimonid
contribution of 6.3% of the 29,265 bones from the entire Central Valley (Gobalet et a. 2004).

Gobalet et a. (2004) postulate that the frequency of coho salmon elements found in the
archeological record of the San Francisco Bay area (14 out of 105,000 elements) should match
those on the coastal side in San Mateo and Santa Cruz counties, therefore, one would need to
find 7,506 elements before a single coho salmon bone could be expected. The collections from
eight archeological sites (Gobalet et al. 2004) and two others (Gobalet and Jones 1995) from San
Mateo and Santa Cruz counties yielded only 1,156 diagnostic elements. Of those elements only
five (0.4%) were salmonid and those were al steelhead. Thisis not surprising due to the higher
abundance of steelhead, and the ratio of elements needed to uncover one coho salmon.
Interestingly, even though coho salmon remains were not specifically identified in the midden
sites south of San Francisco, Gobalet at al. (2004) mentions the possibility that the salmon bones
identified from a Monterey County site at Big Creek (south of Big Sur) are those of coho salmon
which would place them further south than their current range.

Regarding the amount of coho salmon evidence found, Gobalet et al.(2004) state,

“Because of this paucity of materials, far more sampling is required to use the archeological
record as definitive evidence for the absence of coho salmon from this section of coast.” Also,
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Gobalet (2003) in his concluding statement in the report commissioned by petitioners states, “We
must, however, be cautious because the absence of evidence is not evidence of absence.”

Harsh environmental conditions prevented the establi shment of permanent coho salmon
popul ations south of San Francisco

The petition states that because of the climatic and physical instability of the habitat south
of San Francisco, coho salmon could not survive other than ephemerally®. However, these
conditions are not significantly different from north of San Francisco where there are known
populations of native coho salmon. The Department found no evidence that the streams south of
San Francisco Bay were more “flashy,” as claimed, than streams north of the bay. Using stream
gauge data (USGS 2004) the Department compared two similar streams, Lagunitas Creek and the
San Lorenzo River. Lagunitas Creek is a known coho salmon bearing stream north of San
Francisco Bay in Marin County, whereas the San Lorenzo River is south of San Francisco Bay in
Santa Cruz County. As stated in the petition, the San Lorenzo River fluctuates from drought to
flood conditions preventing perennia habitation of coho salmon. However, a comparison of the
two streams shows very little variance in the amplitude of flow over a 20 year period (Figure 1).
This time period was chosen to include both drought and flood years and the availability of
comparable data (USGS 2004).

Further, the Department was unable to discern a dramatic difference in climate north and
south of San Francisco Bay. The Department looked at a variety of information, such as yearly
rainfall and 24 hour precipitation events (USGS 2004, CDEC 2004, NOAA 2004), yet found no
clear evidence to substantiate the petitioner’s claim that the climate and conditions differed
substantially between north and south of San Francisco Bay.

The scientific and historical record substanti ates the absence of coho salmon popul ations south
of San Francisco

The petition states there are no credible surveys reporting coho salmon in the streams
south of San Francisco prior to the 1906 acceptance of 50,000 coho salmon eggs at Brookdale
Hatchery on the San Lorenzo River in Santa Cruz County (Bowers 1906). However, specimens
of coho salmon from Scott and Waddell creeks have been identified in the California Academy
of Sciences (CAYS) ichthyology collection from the year 1895 (CAS 2004). The CAS museum
documents eleven coho salmon from Waddell Creek and four from Scott Creek collected on June
5, 1895 by the party of Rutter, Scofield, and Seale (CAS 2004). Also, two coho salmon were
collected from San Vincente Creek and one from Gazos Creek by the same party, and although
they were not dated, can reasonably be assumed to have been collected during the same period?.

! Even if these popul ations are ephemeral , their presence establishes the historical range of the species and they play
an important role in long-term persistence of the species. They have the same protections under CESA that the more
robust populations have.

2 The petition acknowledges these 1895 collections of juvenile coho salmon, however, dismisses them as non-
credible collections because the records are “ chaotic and contradictory”. The petitioners do not provide any
discussion or evidence asto why they believe the records are “ chaotic and contradictory”. We find no reason to
dismiss these collections, and find them to be credible evidence that coho salmon were present in Santa Cruz County
streams prior to the first known hatchery introduction of coho salmon to thisregion in 1906.
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Further, as late as 1870, commercia harvest of coho salmon occurred on Pescadero and San
Gregorio creeks in San Mateo County (Skinner 1962).

Streig (1991) reported that coho salmon eggs were harvested from an estimated 518
females at the Scott Creek egg taking station in 1909. It is highly unlikely that these fish could
have been produced from the 50,000 eggs delivered and raised at Brookdale Hatchery on the San
Lorenzo River in 1906, even if al of the fry were planted in Scott Creek. Applying an egg-to-fry
survival rate of 75% (average egg-to-fry survival rate of coho salmon raised at Iron Gate
Hatchery); a fry-to-smolt survival rate of 9.7% (highest reported value by Sandercock 1991);
and a smolt-to-adult survival rate of 7.7% (highest reported value by Shapovalov and Taft 1954)
yields an estimate of about 280 adults to Scott Creek, far less than the estimated 1,036 fish * that
returned in 1909.

Finally, Shapovalov and Taft (1954) state that the only introduced fish found in Waddell
Creek was striped bass, implying that coho salmon were native to the drainage.

Coho salmon south of San Francisco have been introduced through frequent replanting of
hatchery produced coho salmon of various origins.

Numerous coho salmon artificial production facilities have operated in the area south of
San Francisco since the early 1900s. Between 1905 and 1953 the Brookdale Hatchery raised
coho salmon on the San Lorenzo River. Big Creek Hatchery was operated on Big Creek, a
tributary to Scott Creek, between 1927 and 1952, until destroyed by flood. The current
Monterey Bay Salmon and Trout Program began operating the Kingfisher Flat Hatchery on Scott
Creek near the site of the original Big Creek Hatchery in 1972. Big Creek and Brookdale
hatcheries took eggs both from nearby Scott Creek and from other out-of-basin sources. Silver
King, acommercial salmon rearing company, operated afacility in Santa Cruz County in the
1980s using broodstock from Oregon, Washington, and British Columbia. We know of no data
that support the assertion that coho salmon have been maintained in streams south of San
Francisco by hatchery input. Mainly thisis because there is little data available to evaluate the
hatchery contribution to natural abundance. The petitioners do not provide any evidence that
supports their assertion. Hatchery reports (see Tables 1 and 2 and Figure 2) show that since the
early 1900s hatchery production in the region has been sporadic and relatively small even when
out-of-basin broodstock or eggs were used. Only about 1.6 million very early life stage plantings
are recorded over a 26 year period. Mortality in these early life stage plants would likely have
been very high because of the small size of the fish. From the available data, we are not able to
tell whether this level of sporadic production maintained the existing natural populations or not.
However, Figure 2 shows that recent hatchery output has been extremely variable and declining.
Figure 2 also shows that no coho salmon were planted from 1915/16 to 1927/28. If coho salmon
populations were supported entirely by hatchery plants, then they would have likely been
extirpated during this period.

It should be noted that CESA does not discriminate between hatchery and naturally
spawning populations. Recent Commission action to list coho salmon north of San Francisco
under CESA includes hatchery as well as naturally spawning populations in this region.

3 Assuming a1 to 1 sex ratio, the 518 females that returned to Scott Creek in 1909 would have yielded atotal run
into Scott Creek of 1,036 adults.



Recent reductions in hatchery support have allowed the naturally hostile-to-coho salmon
environment to nearly extir pate the introduced coho populations south of San Francisco.

Recent status reviews all support the conclusion that coho salmon hatchery production in
the region south of San Francisco has declined in recent years. The availability of local
broodstock has been a major influence on hatchery output in the region. As fish have become
scarcer, hatcheries in the region using local broodstock have had an increasingly difficult time
obtaining enough fish to support their programs. Counter to what would be expected if the
petitioners assertion were true, the earliest hatchery collection of coho salmon in 1909 was the
largest of all the hatchery collections on record. As discussed above, the 518 females collected
at that time could have resulted from the recorded 50,000 eggs planted three years earlier (Table
2) only if an unrealistically high survival was experienced by that group.

The petition dismisses the well-documented effect that habitat degradation has had on
reducing coho salmon populations (e.g. increased sedimentation from land- use practices,
elimination of habitat and decreased water quality due to urbanization, reduced stream flows due
to water diversion) (Sullivan 1990; Brown and Moyle 1991; Marston 1992; Nelson 1994;
Anderson 1995; Alley 1998a; 1998b; 1999; 2000). Contrary to the argument made in the
petition, clear-cutting and deforestation is not beneficial to salmonids even if it resultsin a
temporary increase in stream flow. Thisideais a gross oversimplification of the complex
processes of geomorphology and ecology. Although deforestation can lead to higher flows,
these deforested areas tend to have higher peak flows with shorter duration (Bottorff and Knight
1996), which can leave fishes stranded off-channel or moved to undesirable habitats (Sandercock
1991, Spence et a. 1996, CDFG 2002). Higher peak flows can lead to decreased bank
stabilization, modification of the stream through erosion and siltation, and decreased
morphological complexity (Spence et al. 1996, CDFG 2001). Destabilized banks increase the
potential for landslides and siltation which can bury or smother salmonid redds and alevins
(Sandercock 1991). High silt loads have also been a deterrent to migrating smolts and adults
(Smith et a. 1997) and can damage gill tissue of fry, smolt, and adults (CDFG 2002). Other
impacts that can result from deforestation are reduction in cover and shade, reduction in nutrient
input, and increased water temperature from solar radiation. All of these factors can have a
detrimental effect on salmonid populations (Hicks et al. 1991).

Additional Genetic Considerations

The petition is not an objective evaluation of the best available coho salmon genetics
information. The petitioners did not adequately review the entire literature on coho salmon
genetics and failed to accurately report the state of existing research, to present that research in
proper context, and to appropriately weight the most recent, best available genetics research. In
contrast to the assertions of the petitioners, all recent genetic analyses support the genetic
distinctiveness of coho salmon from Scott, Waddell, and Gazos creeks, and their affinitiesto
other nearby California coho salmon populations (see citations below). However, the available
genetics data are of very limited usefulness for evaluating whether the existing coho salmon in
Scott, Waddell, and Gazos creeks are native.

California coho salmon population genetics has been studied since the early 1980s using

avariety of molecular genetic techniques and materials. CDFG (2002) and Weitkamp et al.
(1995) present reviews of these population genetic analyses, which include assessments of coho
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salmon popul ations south of San Francisco. Recent work (Weitkamp et al. 1995; Banks et al.
1999; Hedgecock et al. 2001; Hedgecock et al. 2002; Garza and Gilbert-Hovath 2003; J.C.
Garza, NOAA Fisheries SWFSC, Santa Cruz, unpublished data) has added considerably to our
understanding of coho salmon population geneticsin California.  These recent analyses support
California ESU delineations drawn by Weitkamp et a. (1995) and adopted by the Department
(CDFG 2002). The best available scientific data indicate that two to three somewhat
reproductively isolated ESU-level groups exist across the range of coho salmon in California.
These correspond to the SONCC Coho ESU and the CCC Coho ESU, with some data suggesting
athird ESU-level group consisting of populations of coho salmon south of San Francisco.

Over the past five years, scientists at NOAA Fisheries collected microsatellite genetic
data from coho salmon in Scott, Waddell, and Gazos Creeks. Preliminary analyses revea that
coho salmon from those streams are closely related to one another, and are more distantly related
to coho salmon in California streams north of them (J.C. Garza, NOAA Fisheries SWFSC, Santa
Cruz, unpublished data).

The petitioners assert that there could not possibly be any native coho salmon left in
streams south of San Francisco given the long history of out-of-basin hatchery planting that has
occurred there. However, the effects of hatchery influence on naturally spawning population
genetics are not always as severe or benign as expected since they depend largely on the
differences between specific hatchery and naturally spawning stocks, and interbreeding or other
interactions occurring between them. Hindar et al. (1991) and Skaala et al. (1990) in reviews of
the genetic effects of hatchery stocks on naturally spawning salmonids cited examples of effects
that ran the gamut from native stocks that had been largely or entirely displaced by hatchery
stocks, to hybridization between native and hatchery fish, to examples in which repeated
hatchery releases had no deleterious effect at al on the native population. Stocking records
alone cannot be used to conclusively document replacement of one stock by another.

Conclusions and Recommendation

After careful review of the petition and the available scientific information, the
Department concludes that there is not sufficient information contained in the petition to indicate
that the petitioned action may be warranted. We base these findings primarily on:

1. The petitioner’ s assertion that the archeological evidence indicates that coho salmon
populations were not present prehistorically in the coastal streams south of San Francisco is
not supported by the available information and not supported by the archaeologist that
performed the investigatiors. There were not enough salmonid bones recovered at the sites
to make the conclusion that coho salmon were absent from this region, and more samples are
needed before a definitive conclusion can be made (Gobalet et al.2004).

2. The climatic and hydrologic evidence does not support the petitioner’ s conclusion that
harsh environmental conditions prevented the establishment of permanent coho salmon
populations south of San Francisco Bay . Climatic and hydrologic data show that the
environmental conditions in San Mateo and Santa Cruz counties are not significantly
different from coastal areas north of San Francisco.



3. Historical museum records from 1895 indicate that coho salmon were present in severd
streams south of San Francisco and there is documentation that commercial harvest of coho
salmon was ongoing as late as 1870 on two San Mateo County streams. These and other
evidence demonstrate that coho salmon were present prior to 1906, which is the date of the first
known planting of hatchery coho salmon south of San Francisco.

4. The petitioners do not provide any evidence that supports their assertion that coho salmon
have been maintained in streams south of San Francisco by hatchery input. We know of no data
that supports or refutes this assertion, primarily because there is little data available to evaluate
the hatchery contribution to natural abundance. However, hatchery reports show that since the
early 1900s hatchery production in the region has been sporadic and relatively small even when
out-of-basin broodstock or eggs were used. Recent hatchery output has been extremely variable
and declining.

5. There are no data to support the petitioners assertion that recent reductions in hatchery
support have caused the severe reduction in coho salmon populations south of San Francisco.
Recent status reviews support the conclusion that coho hatchery production in the region south
of San Francisco has declined in recent years. The availability of local broodstock has been a
major influence on hatchery output in the region. As fish have become scarcer, hatcheriesin the
region using local broodstock have had an increasingly difficult time obtaining enough fish to
support their programs. There is much more information and data supporting the argument thet
recent declines in coho salmon populations are attributable to well-documented habitat
degradation caused by land-use practices, urbanization, and reduced stream flows.

6. In contrast to the assertions of the petitioners, al recent genetic analyses support the genetic
distinctiveness of coho salmon from Scott, Waddell, and Gazos creeks, and their affinitiesto
other nearby California coho salmon populations. These recent genetic analyses support the
Cdlifornia ESU delineations drawn by NOAA Fisheries and adopted by the Department. The
available genetics information does not support the petitioners assertions that coho salmon
found today in streams south of San Francisco are not native. Also, because of the wide range
of responses of naturally spawning populations to hatchery stocking, stocking records alone
cannot be used to conclusively document replacement of the naturally spawning stock by the
hatchery stock.

7. CESA covers certain native species that the Commission has designated as candidate,
threatened, or endangered. A native speciesis one that isindigenous to California. CESA’s
protection extends to covered species wherever they occur in California. In addition, CESA
does not discriminate between hatchery and naturally spawning populations. Recent
Commission action to list coho salmon north of San Francisco under CESA includes hatchery as
well as naturally spawning populations in this region.

8. NOAA Fisheries scientists have also reviewed the information contained in the petition

(Pete Adams, NOAA Fisheries, pers. comm.). NOAA Fisheries has recently completed a status
review update of the CCC Coho ESU, which includes coho salmon south of San Francisco.
They are proposing that the CCC Coho ESU be listed under the federa Endangered Species Act
as endangered, rather than threatened as it is currently, and they are not proposing to exclude
coho salmon south of San Francisco.

For the reasons cited above, the Department recommends that the Commission reject the
petition.
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Figure 1. Comparison of hydrographs of the San Lorenzo River (top) and Lagunitas
Creek (bottom), 1980 to 2001.
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Table 1. Summary of number of coho salmon egg take from Scott Creek, CA. Data from
Streig 1991. nd, no data; ns, no coho salmon spawned.

Number of Number of green eggs

Year females taken
1908 nd
1909 518 1,400,000

1910-1921 ns

1922-1923 nd

1924-1926 ns

1927-1928 nd
1929 111 29,800
1930 50 134,750
1931 nd

1932-1933 ns
1934 46 12,400
1935 ns
1936 24 64,000
1937 55 14,800
1938 36 97,500
1939 77 207,500
1940 ns
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Table 2. Total coho salmon artificial production releases in streams South of San
Francisco, 1905-06 through 1930-31.

Year Hatchery Broodstock Source Life Stage Total planted South of SF
1905-06 Brookdale Baker Lake, WA Eggs 50,000
1906-07 Brookdale Baker Lake, WA Eggs 100,000
1907-08 Brookdale Baker Lake, WA Eggs 100,000
1908-09 Brookdale Baker Lake, WA Eggs 50,000

Scott Creek, CA Fry 600,000
1909-10 Brookdale Baker Lake, WA Eggs 200,000
1910-11 0
1911-12 0
1912-13 Brookdale Scott Creek, CA Fry 25,000
1913-14 0
1914-15 Brookdale Scott Creek, CA Fry 71,000
1915-16 0
1916-17 0
1917-18 0
1918-19 0
1919-20 0
1920-21 0
1921-22 0
1922-23 0
1923-24 0
1924-25 0
1925-26 0
1926-27 0
1927-28 0
1928-29 Brookdale Scott Creek, CA Fry 281,200
1929-30 Brookdale/ Big Creek Scott Creek, CA Fry 178,075
1930-31 0

Total planted 1,605,275
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Figure 2. Total number of coho salmon (smolts and fry) produced at Monterey Bay Salmon and
Trout Project and released in streams South of San Francisco, 1988-2000. (David Streig,
unpublished hatchery records). Trend-line drawn using linear regression.
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