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ABSTRACT

Pine Gulch is a 19.8 square km watershed in coastal Marin County, California, and is the
primary freshwater input to Bolinas Lagoon. The watershed supports a population of steelhead
trout (Oncorhynchus mykiss) and it is generally accepted that the watershed supported a native
self-sustaining population of coho salmon (O. kisutch) into the 1970’s. Numerous fish surveys
performed by the California Department of Fish and Game, National Park Service (NPS), and
others had not detected coho in Pine Gulch since 1968, and it had been presumed extirpated,
possibly due to a combination of drought and in-stream damming during the mid 70’s.

NPS biologists have conducted comprehensive surveys for juvenile and adult salmonids on Pine
Gulch since 1997. During electrofishing surveys in August 2001, several juvenile coho were
captured from four locations on the lower 7.5 km of the 12 km mainstem. A follow-up Hankin
Reeves type survey was conducted to determine distribution and approximate numbers of coho.
Results indicate approximately 538 juvenile coho distributed in two clusters, suggesting they
may have originated from more than one redd. Collected tissue samples will be genetically
analyzed and may indicate genetic variability of the coho in Pine Gulch Creek, as well as
relatedness to coho in adjacent watersheds and other watersheds within the Central California
Coast Evolutionarily Significant Unit.
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BACKGROUND

Pine Gulch is a 19.8 square km watershed in coastal Marin County, California, and 1s the
primary freshwater input to Bolinas Lagoon (map 1). The upper portion (75%) is contained
within Point Reyes National Seashore (PRNS) and the Golden Gate National Recreation Area
(GGNRA). The lower portion (25%) is privately owned, with organic agriculture the primary
land use.

The watershed supports a population of steelhead trout (Oncorhynchus kisutch) and it is
generally accepted that the watershed supported a native self-sustaining population of coho
salmon (0. mykiss) into the 1970°s. The last documented observation of coho salmon is on file
at the Yountville office of the California Department of Fish and Game (CDFG). This visual
survey conducted in July of 1968 reads, “coho salmon, 20 fish per 100 foot length of stream.”
The reasons for extirpation of coho salmon in Pine Gulch are uncertain. It is likely, however,
that the drought of the late 1970’s coupled with in-stream damming during this period severely
depleted multiple year classes and led to unsuitable conditions for continued survival of the
species within the Pine Gulch watershed.

National Park Service biologists from PRNS and GGNRA have performed numerous fish
surveys on the 12 km mainstem of Pine Gulch since 1997. We conducted a Hankin Reeves
survey (Dollof et al, 1993) on the lower 8 km in the fall of 1997, and spawner surveys during the
winters of 1997-98 and 2000-01. A downstream migrant pipe trap was run during spring 1999,
and in spring 2000 we snorkeled 75 pools along the lower 8.5 km. In summer 2000, 8 index sites
were established throughout the lower 8 km of the mainstem for yearly monitoring (table 1). No
coho salmon were detected in any of these surveys (with the exception of a partial carcass
tentatively identified as an adult female coho in winter 2000-01).

During electrofishing surveys of the index sites in August 2001, several juvenile coho were
captured in index sites 2, 3 and 5, and a single coho was captured in index site 1b. To further
determine the distribution of juvenile coho in Pine Gulch, and develop a rough population
estimate, a modified Hankin-Reeves type survey was conducted in September 2001 (map 2).

Table 1. Index sites on Pine Gulch.

Index Site # Name/Location Stream Km | Total Length (m) | # habitat units (2001)

la MCOSD (Open Space) 0.3 28 4 pools, 3 riffles

b Murch’s 0.4 84 2 pools, 2 flatwater, 1 riffle
le Weber’s 0.7 61 4 pools, 2 riffles

2 Paradise Valley 2.8 33 3 pools, | flatwater, | riffle
3 Gorge 3.9 74 4 pools, 1 riffle

4 BPUD pasture 5.1 51 2 pools, 1 riffle

5 lower Teixeira 6.8 67 4 pools, 2 riffles

6 upper Teixeira 7.8 78 4 pools, 1 riffle
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METHODS

We surveyed approximately 7 km of the Pine Gulch mainstem starting at the top of the dredge
pool on Marin County Open Space District land (MCOSD) at stream km 0.3, and continuing
upstream to the McCurdy creek confluence at km 7.3. The coho survey was intended to
encompass the downstream (index site 1b at km 0.4) and upstream (index site 5 at km 6.8)
extents of coho detected during index site surveys. We habitat typed the entire reach and
conducted snorkel counts in a subset of the pool units. All index site pools (which had already
been electrofished) within the coho survey area were also snorkeled, and the electrofishing
results used to calibrate the snorkel counts.

Habitat Typing

Starting at the bottom of the coho survey area and working upstream, we numbered, classified,
measured the length, and estimated the average width of each habitat unit. Units were classified
as pool (scour pool, backwater pool, plunge pool, or mid-channel pool), flatwater, or riffle. Every
fifth pool unit was flagged for snorkeling and several measured widths taken to calibrate the
estimated width.

Snorkel Counts

We sampled each of the previously determined pools with a single pass snorkel count, using a
dive light to search under vegetation, woody debris, and undercut banks. Only coho were
counted but the presence of steelhead and non-salmonid fish were noted, as well as cover, habitat
complexity, and general survey conditions.

Electrofishing

Prior to this coho survey, the index sites within the coho survey area had already been sampled
using standard multiple-pass depletion electrofishing methods. We isolated each habitat unit with
block seine nets, electrofished, and counted, measured, and weighed all fish captured. Population

estimates for each unit were made using the computer program Microfish (VanDeventer and
Platts 1989).

Data Analysis

Survey data were entered into a Microsoft Acces database, and from there imported into
Microsoft Excel for processing and analysis (Appendix A). All calculations and population
estimates were made using methods outlined in Dollof et al (1993).

RESULTS

Habitat Survey

A total of 520 habitat units were identified (248 pool, 83 flatwater, and 189 riffle units). By
length, pools comprised 53%, flatwater units 20%, and riffles 27% of the coho survey area (table
2). Habitat composition of the index sites is shown in table 3 for comparison. Correlation
between visually estimated and measured surface area of 40 pools was high (R*=0.96) and a
calibration ratio of 1.02 was used to correct the estimated surface area of all units (figure 1).
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Table 2, Habitat composition of Pine Gulch coho survey area, September 2001 ;
Unit type total number % total length (m) Y% total surface area (mz) %
pool 248 48 3755 53 12436 62
flatwater 83 16 1381 20 3927 19
riffle 189 36 1873 27 3884 19
All units 520 100 7009 100 20247 - 100
Table 3. Habitat composition of Pine Guleh index sites, August 2001.
Unit type total number % total length (m) % total surface area (mz) Y%
pool 27 64 414 79 1286 83
flatwater 3 7 43 8 119 8
riffle 12 29 69 13 148 9
All units 42 100 526 1 100 1553 : 100
140
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Figure 1. Measured vs. visually estimated surface area of 40 pools; Pine Gulch, September 2001

Snorkel counts

We dove a total of 68 pools, and counted a total of 152 coho in 28 of the pools. Seventeen of the
68 pools had been electrofished in the previous two weeks (Appendix B). Microfish population
estimates for the electrofished pools were used to calibrate the snorkel counts. Correlation
between electrofishing and snorkel counts was low but acceptable (R*=0.69) and a calibration
ratio of 1.0625 was used to correct the snorkel counts for all pools (figure 2). Coho densities (by
both pool length and surface area), population estimate, and 95% confidence interval were
calculated for the coho survey area as a whole (table 4).
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Figure 2. Electrofishing estimates vs. snorkel counts for 17 pools, Pine Gulch, September 2001

Table 4. Coho density and population estimates (assuming continuous distribution); Pine Gulch
coho suryey area, September 2001

Avg Coho per pool Density Population e 95% conf.
Reach Original | Calibrated | coho/m coho/m® Estimate Variance interval
All 2.24 2.38 1475 0452 589 24104 +329

Coho observed in the snorkel surveys appeared to be distributed in two clusters, from unit 183 to
293 and from unit 384 to 519 (stream km 2.7 - 4.3 and km 5.7 - 7.3), with a gap in between
(figure 3). Based on the uneven distribution of coho in the snorkeled pools, we divided the
surveyed area into 4 reaches (table 5) and calculated separate coho densities, population
estimates, and 95% confidence intervals for the two reaches in which they were detected (table
6). Using this method we estimated an overall population of 538 (% 349) coho (compared to 589
+ 329 assuming continuous distribution), with most of those occuring in the upper 1.5 km of the
surveyed area. Coho densities from snorkeled pools where they were observed ranged from
0.017 to 0.161 coho/m’ in reach 2 and from 0.025 to 0.358 coho/m” in reach 4 (based on
calibrated surface area and fish #’s). For comparison, coho densities for pools from the index
sites where they were found are given in table 7.
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Figure 3. Distribution of coho in snorkeled pools on Pine Gulch, September 2001

Table 5. Summary of coho snorkel counts on Pine Gulch, September 2001

Reach Habitat Location # of Pools Coho
Unit # (streamkm) | Total | Snorkeled | w/Coho | Counted
I 1-182 03t02.7 &9 21 0 0
2 183-293 2.7t043 55 22 13 53
3 294-383 431057 36 7 0 0
4 384-519 571073 68 18 15 99
248 68 28 152

Table 6. Coho density and population estimates (assuming clustered distribution); Pine Gulch
coho survey area, September 2001

Reach Avg Coho pef pool Density Popt_ﬂation Variance 9§% conf.
Original | Calibrated | coho/m | coho/m” Estimate interval
2 2.41 2.56 1482 0.0485 141 4191 + 166
4 5.50 5.84 4061 0.1186 397 14205 +379
538 18396 + 349

Table 7. Coho population estimates and densities from Pine Gulch index sites; August 2001,

Index Site Jnit | Unit Type Lc.(:;xlg)th ASr g;f?;fz) # Coho o /I;)CDSH}C/O =
Ib 5 scour pool 20.0 64.98 1 0.0500 | 0.0154
7 1 scour pool 15.6 53.35 | 0.0641 | 0.0187

5 scour pool 31.0 104.16 3 0.0968 | 0.0288
2 scour pool 17.5 70.00 10 0.5714 | 0.1429
3 4 scour pool 19.8 83.16 21 0.1010 1 0.0241
5 scour pool 19.5 60.06 31 0.1538 | 0.0500
1 scour pool 14.2 30.35 71 04930 | 0.2306
5 3 scour pool 18.2 63.70 12 0.6593 | 0.1884
’ 4 scour pool 11.6 26.97 3 0.2586 | 0.1112
& scour pool 11.7 48.85 91 07692 | 0.1842
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DISCUSSION

The clustered distribution of the juvenile coho observed during snorkel surveys suggests that
they may have originated from more than one redd. The partial carcass of an adult female
salmonid tentatively indentified as a coho was found at km 4.6 during routine spawner surveys in
January 2001, just upstream of the lower cluster of juvenile coho observed in reach 2. Tissue
samples from this carcass and the juvenile coho captured during electrofishing are undergoing
genetic analysis and will hopefully indicate the degree of relatedness among the juveniles, the
carcass, and coho from adjacent watersheds (Appendix C).

The observed “gap” in distribution, from km 4.3 to 5.7, coincides with an area affected by cattle
grazing in an unfenced pasture adjacent to the creek from km 4.8 to 5.7. There is a noticeable
increase in bank erosion and substrate embeddedness, and decrease in riparian cover, adjacent to
and downstream of the pasture section. Cattle exclusion through land acquisition is proposed for
this area. In cooperation with the Save-the Redwoods League, Point Reyes National Seashore is
working to raise the funds for acquisition and protection of 73 acres currently within the
Seashore boundary, but owned and managed by the Bolinas Community Public Utilities District.
Conversion to NPS ownership would precipitate restoration and management as part of the
Natural Zone. Livestock grazing would be eliminated from the property.

Several theories could explain the occurrence of coho in Pine Gulch after so many years of
apparent absence:

e Strays: The winter of 2000-01appeared to be a productive year for a relatively strong vear
class, and the coho spawning runs in this arca were the highest in several years. It is possible
that some strays from the adjacent Olema/ Lagunitas or Redwood Creek watersheds managed
to successfully spawn in Pine Gulch. If this were the case, then genetic analysis would
presumably show a close relation between the carcass and coho from one of the adjacent
watersheds. Since any strays involved in spawning may not all have come from the same
watershed, the juvenile coho (as offspring of parents from two different watersheds) might
show less relatedness to a particular watershed.

o Relict year class: This year class may have survived in Pine Gulch at levels too low for
detection, and started to rebound during this favorable year. If so, the year class would have
been present as spawners during the winter of 1994-95 and 1997-98, as juveniles during the
summer/fall 0of 1995 and 1998, and as outmigrating smolts during the spring of 1996 and
1999. There have been some unconfirmed anecdotal sightings of coho over the years (winter
of 1993-94 and 1996-97) but these would have represented different year classes. At any rate,
it seems unlikely that the numerous surveys conducted by NPS since 1997 (including
spawner surveys winter 1997-98 and smolt trap spring 1999) would have missed any coho
that might have been present. Genetic analysis in this case would probably show less
relatedness between the Pine Gulch coho and those from adjacent watersheds.

= Planted coho: We can’t discount the possibility that some juvenile coho were planted in Pine
Gulch three years ago, and enough survived to return and spawn this year. Any planted coho
would likely have come from a limited area within a single watershed, so the Pine Gulch
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coho, as their offspring, would show much less genetic diversity than the other two scenarios.
Assuming at least two redds and two different spawning pairs in winter 2000-01, at least 4
adult coho would have had to survive and return to spawn. Based on coho survival rates in
Sandercock (1991), we can roughly estimate a 1% survival rate for any planted juveniles, so
at least 400 young-of-year coho would have to be planted to yield 4 returning adults. The
difficulty in capturing and transporting this many fish in an unsanctioned planting effort
makes this a much less likely scenario.

Recent spawner surveys conducted this winter have detected a second coho year class in Pinc
Gulch, represented by a single spawning pair seen in December, 2001. Coincidentally, this pair
and their associated redds were located at stream km 6.7, in the same area where the highest
densities of juvenile coho were seen the previous summer. At the very least, this indicates the
presence of good spawning habitat in this area.

Whether the Pine Gulch coho are the result of spawners straying from the Lagunitas/Olema
Creek or Redwood Creek watersheds, or one or more surviving year classes that have managed
to escape detection, their presence is significant and will definitely affect future monitoring and
management of the watershed.

National Park Service 7
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Appendix A
Habitat, Snorkel, and Electrofishing Survey Results
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Appendix B
Index Site Electrofishing Log



Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name Gorge Site Description Stream km 3.9 Electrofishing Date - 8/20/2001
Site Name Gorge Index Site Number 3 Unit Number 2
Unit Type LSL Temp °C 13.4 Conductivity (uS/cm) 237
General Comments
Time Setting  Volts CO SHYOY SHI1+ Total Mortality
Pass1 627 Pl6 | 200 | 1o 28 3 co
620 P16 00 | 0 0 0o
Pass2| 2 Rl : SH YOY
Pass 3 = o
I+
Pass 4 SHI+| 0
Site Name Gorge Index Site Number 3 Unit Number 3
Unit Type LGR Temp °C Conductivity (11S/cm)
General Comments
Time Setting  Volts CO “SHYOY SHI1+ Total Mortality
Pase2 |
Pass 3 B
+ 0
Pass 4 SH 1 R
Site Name Gorge Index Site Number 3 Unit Number 4
Unit Type LSBk Temp °C Conductivity (uS/em)
General Comments
Time Setting  Volts CO . SHYOY SHI1+ Total Mortality
Pass1 731 P16 200 L6 2 6 o

Pass2 677 Pi6 |, 200 e T e -
ass2 . o b i ; SHYOY 0
Pass 3 B a—
Pass 4 SH 1+ . 0

Page 1of 14



Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name  Gorge Index Site Number - 3 Unit Number 5
Unit Type. LSBo Temp °C Conductivity (uS/cm)
General Comments
Time Setting =~ Volts CO SHYOY SHi1+ Total Mortality
Pass1 618 P16 200 |2 8 3 co 0
ss2 SI2 PI6 | 200 . 1 3 i -
Pass2| ) S | OO TR | 1L SHYOY 0
Pass 3 ) B
SH 1+ 0
Pass 4 -

Page 2 of 14




Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name Lower Teixeira Site Description Stream km 6.8 Electrofishing Date  8/14/2001

Site Name Lower Teixeira Index Site Number 5 Unit Number

Unit Type LSR Temp °C Conductivity (iS/cm)

General Comments

Time Setting  Volts COo SHYOY SHI+ Total Mortality
Pass1 74 PI6 | 200 |7 |6 6 P
as 545 P16 00 0 0 0o
Pass2| ; ‘ - SH YOY |
Pass 3 S
1 Hir il
Site Name Lower Teixeira Index Site Number 5 Unit Number 2
Unit Type LGR Temp °C Conductivity (uS/em)

General Comments

Time Setting  Volts CO SHYOY SH1+ Total Mortality
pass1 |5 R T T ) Y e
Pass 3 .
Pass 4 o : SHI+|
Site Name Lower Teixeira Index Site Number 5 Unit Number 3
Unit Type L3R Temp °C Conductivity (nS/em)

General Comments

Time Setting  Volts CO SHYOY SHI+ Total Mortality
Pass 1 841 PI6 200 11 s 8 co |
Pass2 735 P16 2000 T R 1
158 , . SH YOY |
Pass 3 i 5 B
Pass 4 SH 1+ |

Page 3 of 14



Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

-——m_—w——-—wwmmm
mm“m——_—.mm

Site Name -Lower Teixeira Index Site Number .5 Unit Number 4 T

Unit Type LSR Temp °C Conductivity (uS/cm)

General Comments

TFime Setting Volts CO SHYOY SHI1+ Total Mortality
Pass1 559 PI6 200 2 4 6 co 0
501 pi6 | 200 | 1 | o %o
Pass2 S il 1. SHYOY 0
Pass 3 : . o
Pass 4 o ’ ﬁ SH -
Site Name Lower Teixeira Index Site Number 5 Unit Number 5
Unit Type LGR Temp °C 16.1 Conductivity (uS7em) 2311

General Comments

Time Setting - - Volts CO SHYOY SHI1+ Total Mortality
Pass1 112 PI6 00 0 o0 co 0
Passzr SHYOY 0
Pass3
- ) o [ SH 1+ 0
Pass 4 i |
Site Name. Lower Teixeira Index Site Number 5 Unit Number 6
Unit Type LSR Temp °C Conductivity (uS/cm) .

General Comments

Time Setting =~ Volts CO SHYOY SHI1+ Total Mortality
Pass1 639  Pl6 . 200 | 38 o co o
Pass2 633 PI6 200 1 1 0 .

; SH YOY 0

| = SH 1+ 0
Pass 4. 1 ; i

Page 4 of 14




Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name Murch Site Description Stream km 0.4  Electrofishing Date  8/28/2001
Site Name Murch Index Site Number 1B Unit Number 1
Unit Type GLD Temp °C Conductivity (uS/cm)
General Comments
Time Setting Volits CcO SHYOY SH 1+ Total Mortality
Pass1 614 P16 206 0 L9 0
Pass2 485 Pl6 200 0 2 o
Pass 3  Pl6 200 ‘ -
Pass 4 Pl 200
Site Name Murch Index Site Number 1B Unit Number 2
Unit Type LGR Temp °C Conductivity (uS/em)

General Comments

Time  Setting Volts ~ CO SHYOY SH1+ Total Mortality
Pass 1 27 P16 100 T 0 B o 5
Pass 2 SF s L

Pass 3 PI6 | 200
Pass 4 " PI6 200 SH 1+
Site Name Murch Index Site Number 1B Unit Number 3
Unit Type GLD Temp °C Conduetivity (iS/cm)
General Comments
Time Setting  Volts CO SHYOY SHI1+ Total Mortality
Pass1 372 P16 200 o 19 0 co | o
B R P e | e .
ass : SHYOY !
Pass 3 P16 200 R —
- : o . o
Pass 4 Pi6 200 SH 1+

Page S of 14



Point Reyes National Seashore

CSRP Electrofishing Log for Pine Gulch

—"m——m'——-—w———-————-—-—-————-_____—

Site Name Murch Index Site Number .. 1B Unit Namber 4
Unit Type LSR Temp °C 16.1 Conductivity (uS/cm) 259.3
General Comments gage = 0.80
Time Setting  Volts CO SHYOY SHI1+ Total Mortality
Pass1 610 PI6 200 1 20 1 co 0
g 523 Pl6- | 200 || o 3 o —
Pass2 | ; | SH YOY 1

Pass3 | Pl6 | 200
Pass4; N  PI6 200

SH1+ 0

Page 6 of 14




Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name Open Space Site Description Stream km 0.3 Electrofishing Date  8/28/2001

1A Unit Number 1

Unit Type LSR Femp °C 15.8 Conductivity (uS/cm) 275.4
General Comments

Site Name Open Space Index Site Number

Time Setting  Volts CO SHYOY SH1+ Total Mortality
Pass1 27 P16 200 0 0 0 co o ]
. pis 200 ez
Pass 2 ’ SH YOY |
Pass 3 P16 200 | T ——
Pass 4 P16 200 S 0
Site Name Open Space Index Site Number 1A Unit Number 3
Unit Type LSR Temp °C 15.6 Conductivity (uS/cm) 2721
General Comments
Time Setting  Volts CO SHYOY SHI1+ Total Mortality
Pass1 83 PI6 | 200 | 0 0 0 co T
a2l e i i}
Pass2 SH YOY
Pass 3 P16 200
Site Name Open Space Index Site Number 1A Unit Number 5
Unit Type LSR Temp °C 159 Conductivity (uS/cm) 264.1
General Comments
Time Setting Volts CO SHYOY SH 1+ Total Mortality
Pass1 90 P16 200 o 2 0 ]
N S0 :
ass st SHYOY 0
Pass 3 P16 200 [ —
Pass 4 ~PlI6 200 T ‘ SH1+| 0

Page 7 of 14



Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name ..Open Space Index Site Number .. 1A Unit Number 7

Unit Type LSR Temp°C 172 Conductivity (uS/em) 2724

General Comments

Time Setting - Volts COo SHYOY SHI1+ Total Mortality

Pass1 | 24  PI6 20 0 ot co 0
PI6° 200 | | !
Pass2 | ; SHYOY & 0
Pass 3 | P16 200 i o
| 0
Pass4 Pl6 | 200 SHI+| 0 -

Page 8 of 14




Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name Paradise Valley Site Description Stream km 2.8  Electrofishing Date  8/21/2001

Site Name Paradise Valley Index Site Number 2 Unit Number 1

Unit Type LSR Temp °C 15.7 Conductivity (uS/em) 142.3
General Comments Top endblocked by fallen bay. ADULT SH ~50-CM seen in unit but not captured.

Time Setting  Volts CO SHYOY SHIi+ Total Mortality
Pass1 678 PI6 200 1 aro 1l
Pass2 599 P66 | 200 | o 2 | 3
Pace 3 o o
Pass4 PI6 | 200
Site Name Paradise Valley Index Site Number 2 Unit Number 2
Unit Type GLD Temp °C Conductivity (1S/cni)

General Comments ksp!it chéimc! LB unit

Time Setting  Volts CO SHYOY SHI+ Total Mortality
Pass 2 437 P66 2000 0 0 0
Pass 3 P16 200 ‘
Pass 4 P16 200
Site Name Paradise Valley Index Site Number 2 Unit Number 3
Unit Type GLD Temp °C Conductivity (nS/cm)

General Comments m§ of unit 1, cut off by fallen bay

Time Setting  Volts CO SHYOY SHIi+ Total Mortality
Pass 132 P16 200 o2 2 co ! o
Pass 2 P16 200 '
. e P SHYOY
Pass 3 P16 200
Pass 4 P16 200 | ' SH I+ =0

Page.9.0f 14



Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name - Paradise Valley Index: Site Number 2 Unit Number 4

Unit Type LGR Temp °C Conductivity (uS/em)

General Comments

Time Setting -~ Volts CO SHYOY SH1+ Total Mortality
Pass1 146 PI6 | 100 0 2 0 co 0
Pass 2 S ; SHYOY 0
Pass 3 Ple-+ 200 i
Pass4 Pl6 2000 T SH 1+ 0
Site Name Paradise Valley Index Site Number 2 Unit Number 5
Unit Type LSL Temp °C Conductivity (uS/cm)

General Comments

Time Setting - Volts CO SHYOY SHIi1+ Total Mortality
Pass 1 1150 Pi6 200 3 25 22 co 0
Passzé 1040 | - PI6 | 200 | o 2 3 SHYOY - 0?‘?
Pass 3 | . Ple 2000 ! ! -
Pass 4 Pl6 200 ; SH1+| 1

Page 10 0f 14




Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site Name Upper Teixeira  Site Description Stream km 7.8 Electrofishing Date  8/9/2001

Site Name Upper Teixeira Index Site Number © Unit Number I

Unit Type LSR Femp °C 14.3 Conductivity (uS/em) 169.2

General Comments

Time Setting  Volts CO SHYOY SHI+ Total Mortality
Pass1 668 P& 200 | 0 3 8 co | o
< 558 P16 2000 00 2 0 i '
Pass2 20T Lot SHYOY |
Pass 3 . 0 S
; § “+
Pass 4 SHi+ 0
Site Name Upper Teixeira Index Site Number 6 Unit Number 2
Unit Type LSR Temp °C Conductivity: (uS/cm)
General Comments
Time Setting  Volts CO SHYOY SHI+ Total Mortality
pass 1| 337 R IV o [ e L o
323 P16 20000 00 0 [y
Pass 2 e s ] b SHYOY 0
Pass 3 0 o
: F
Pass 4 SH1
Site Name Upper Teixeira Index Site Number 6 Unit Number 3
Unit Type LGR Temp °C Conductivity (jiS/em)
General Comments
Time Setting  Volts CO SHYOY SHI+ Total Mortality
s SHYOY 0
Pass 3 RS
[ + 0
Pass 4 SH1

Page 11 of 14



' Point Reyes National Seashore
CSRP Electrofishing Log for Pine Gulch

Site'Name. Upper Teixeira Index Site Nuniber 6 Unit Number 4
Unit Type LSR Temp °C Conductivity (nS/em)
General Comments
Time Setting  Volts CO SHYOY SHI1+ Total Mortality
Pass 1 378 P16 200 0 3 4 co 0
2 419 Pl6 | 200 @ 0 o1 -
Pass2 | - SHYOY 0
Pass 3
Pass 4 - L ; SH1 -
Site Name Upper Teixeira Index Site Number 6 Unit Number 5

Unit Type LSL Temp °C Conductivity (uS/cm)

General Comments ‘New unit'this year--not sampled in 2000

Time Setting:  Volts CO SHYOY SHI1+ Total Mortality
Pass1 492 Pi6 | 200 0 3 7 co 0

468 Pl6 | 200 0 o o - :
Pass 2 . SN & W— S— SH YOY 0
Pass 3 | i e
Passd | , ‘ ‘

Page 120t 14



Site Name Weber

Point Reyes National Seashore
~ CSRP Electrofishing Log for Pine Gulch

Site Description Stream km 0.7

Electrofishing Date  8/16/200

1

Site Name Wceber Index Site Number 1C

Unit Number 1

Unit Type LSR Temp °C 14.2 Conductivity (1$/cm) 248
General Comments
Time Setting  Volts CO SHYOY SHIi+ Total Mortality
Pass1 593 pi6 | 2200 o0 1 2 4 col o
ass e i L SH YOY

Pass 3 Pl6 200

Pass 4 C Pl 200 SH 1+
Site Name Weber Index Site Number 1C Unit Number 2

Unit Type LGR Temp °C

Conductivity (uS/cm)

General Comments

Time Setting  Volts

CO _SHYOY SHIi1+

Total Mortality

Pass1 72 P16 o0 0 0
Pass 2 P16 200
ass 1 SHYOY 0

Pass 3 Pi6 200

Pass 4 Y 200 SH L) 00
Site Name Weber Index Site Number 1C Ynit Number 3
Unit Type LSK Temp °C Conductivity (uS/cm)
General Comments

Time Setting  Volts CO

SHYOY SHI1+

Pass1 656 PI6 200 0 -
Pass2 489  PI6 o ps :
Pass 3 o Pi6 e

Pass 4 s =

Total Mortality

Page 13 of 14



Point Reyes National Seashore

CSRP Electrofishing Log for Pine Gulch
T ————————— A AR5

—

Index Site Number 1C

Site Name - Weber

Unit Number 4
Unit Type LSR Temp °C Conductivity (uS/cm)
General Comments
Time Setting  Volts CO SHYOY SH1+ Total Mortality
Pass1 253 P16 200 0 16 4 co o
Pass2| 221 Pl6 | 200 | 0 T 8
ass 2| , . J SH YOY 0

Pass 3 P16 200 :

Pass 4 P16 200 SH 1+ )
Site Name Weber Index Site Number 1C Unit Number 5
Unit Type LGR Temp °C Conductivity (uS/em)

General Comments
Time Setting  Volts CO SHYOY SHI+ Total Mortality
Pass1 11 P16 100 0 0 0 co 0
N T — | S— v

Pass2, | e SHYOY 0

Pass 3 Pl6 2000 ——

Pass 4 P16 200 SH 1+
Site Name Weber Index Site Number 1C Unit Number 6
Unit Type LSR Temp °C Conductivity (uS/em)

General Comments
Time Setting  Volts CO SHYOY SH 1+ Total- Mortality
Pass1 424 P16 200 0 6 3 co 0
439 P16 | 200 0 o o ,

Pass2| e ; I - SHYOY 0
Pass 3 P16 200

A . o
Pass 4 Plé 200 SH 1+ -

Page 14 of 14




Appendix C
Genetic Sample Summary Table
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