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PRQIECT PROGRESS REPORT

State : California Project No.: AFS-16-2

Proj ect Type: Research - Anadronpus Fish

Project Title: Coastal Steel head Study

Peri od Covered: July 1, 1973 to June 30, 1974

Project Objective: Evaluation and devel opnment of nmethods to
neet coastal steel head angli ng denands.

Job Reports

Job Title: Evaluation of Stocking Artificially Reared Steel head
Smolts in Coastal Rivers.

Job No.: 1 of 3

Job hjectives: 1) To determne river sport catch and escapenent of
artificially reared winter-run steel head rel eased
in the Gualala, Garcia and Mad Rivers;

2) To determ ne costs of artificially producing a

sport caught, adult w nter-run steel head.

Report:
Mar ki ng. Mad Ri ver Hatchery is the only source of steel head
avail able for planting in coastal rivers. A furuncul osi s out break

forced clearance and treatnment of the facility in Novenber; no
yearling steel head were raised at Mad R ver Sal non and Steel head

Hat chery during this period. To insure continuation of this job,
50,000 fingerlings were received fromthe hatchery in Novenber and
were reared by this Project (with Region 1 feed) to yearlings.
Rearing occurred in a section of the pond proper being used in the
Project's cage rearing experinent (see follow ng Job Report No. 3 for
rearing results).

A total of 8,532 of the yearlings raised were marked RV and planted in
the Gualala River at Valley Crossing, the confluence of the North Fork
Gual al a and the confl uence of Pepperwood Creek between April 17 and
May 16. Most were rel eased April 23 and 24, 16.9 km (10.5 m.)
upstream fromthe mouth at Valley Crossing. They averaged 20. 7/ kg
(9.4/1b) at tine of planting. Al'l 7,102 yearling steelhead raised in
this Project's cage rearing experinent were marked LV and were pl anted
in the Gualala River along with the RV fish These fish al so averaged
20.7/ kg (9.4/1b).

Region 1 raised 50,000 yearling steelhead in a private rearing pond
this season. Assi sted by student volunteers from Hunbol dt State

Uni versity, 20,391 (40.8% of these fish were marked Ad on March 30
and 31 and were rel eased on the sanme days in Mad River at Mad River
Hat chery. These fish averaged 37.5/kg (17/1b). A random sanpl e of
90 fish showed 11% were equal to or greater than 160 mm (6.3 i nches.)
FL. Individual fish ranged from91l to 174 mm (3.6 to 6.9 inches).



Downstream M grant Sanpling. Sanpling for residualizing hatchery
st eel head (marked RP) released in the Gualala River in spring, 1973,
continued fromJuly through Septenber. During July and August a 2.4 x 4.6 m
(8 x 15 ft), 1.3 cm(*% inch) bar nmeasure riffle net and live trap were
fi shed Monday through Thursday nights, 30 nights total. The trap was
|l ocated 5.6 km (3% ni.) upstreamfromthe nouth i mredi ately bel ow t he
confluence of the North Fork Cual ala River. No hatchery steel head and a
total of 120 wild steel head were capt ured.

Duri ng August and Septenber a 45.7 x 2.4 m (150 x 8 ft), 1.3 cm (% inch)
bar - nesh beach seine was used five days to sanple the CGual al a between the
nmout h and about 3.2 km (2 m .) upstreamfromthe nouth (Thonpson or Park
Hol e) . No hat chery steel head and 805 wild steel head were capt ured.

On April 17 three riffle nets, with live traps attached at the cod ends,
were placed in Gualala River about 200 m (219 yd) downstream fromthe
confluence of the North Fork (Switchville) to neasure the rate and success
of emi gration of the cage- and pond-reared steel head that were subsequently
rel eased April 23 and 24 at Valley Crossing. This site was approxi mately
11.5 km (7.1 nm.) downstreamfromValley Crossing and 5.4 km (3.4 m.)
upstream fromthe nouth.

The three nets were set side-by-side, stretching fromthe north bank to
about m d-stream The river narrowed at this point to forma 16 m (17%yd)
wide riffle. The near shore and mid-streamnets nmeasured 0.9 x 1.5 m

(3 x 5 ft) at the nmouth ("small nets"); the mddle net neasured 2.4 x 4.6 m
(8 x 15 ft) at the nouth ("large net"). Net meshes near the live traps
were 1.3 cm (% inch) bar neasure. The nets appeared to sanpl e about 40% of
the flow

The netting site used | ast year (located at the confluence of the North
Fork) to nmeasure the emigration of the spring 1973 rel ease was not used
this year as originally planned. The Gual al a had wi dened consi derably
at this point, and the North Fork had split into two channels at the
nout h causing the CGualala to eddy and flow in different directions.

Net site selection actually began April 1 but high river flows precluded
net installation until flows dropped to bel ow about 20 n¥/ sec (707 cfs).
At this flowit was feasible to wade out about 1/3 of the way across
lower river riffles to check live traps. An out board powered boat was
necessary to cross the river until flows dropped to bel ow about 15 ni/ sec
(530 cfs).

No U.S. Geol ogical Survey stream gauge has been in operation on Gual al a

Ri ver since Water Year 1972. This years' CGualala flows were estimted
based on the relationship established | ast year between Water Year 1972
Garcia River and Gual ala River (South Fork near Valley Crossing) flows, and
prelinmnary Water Year 1974 Garcia River flows. The now i noperative South
Fork Gual ala Station nmeasured an estimated 54% of the Gual ala River runoff.
FromApril 1 to April 16, the Cual ala River below the confluence of the
North Fork dropped from about 700 to 21 m¥/sec (24,735 to 742 cfs) Table 1).
On April 17 flows dropped to about 20 n¥/sec (707 cfs) and net installation
was feasi bl e.
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Table 1
Dai ly Catch Record. Downst ream Trappi ng, Qual ala R ver, April-My, 1974

) Surface Rver flow
Wid A ant ed S| ver . Adul t .
Date *1 Qottids Roach S i ckl eback wat er sanpl ed
steel head steelhead  sal non | anpr ey tenp. (Q*2 (1] se)*3
Swnitchville
Apr 18 6 4 *4 2 1 0 1 0 - 19.5
19 5 0 2 13 5 3 0 - 18. 2
20 1 0 0 11 12 2 13 15.6 16. 7
21 1 0 2 10 49 15 14 15.0 14. 7
22 12 0 3 25 79 5 16 15.0 13.5
Pepper wood Creek
23 8 0 0 2 1 6 1 15.0 8.7
24 4 6 7 66 10 8 2 14. 4 8.1
25 4 0 3 23 4 6 1 13.9 7.8
26 3 1 2 20 0 7 1 13.9 7.5
27 - _ - — - - - 13.9 8.9
28 - - - - - 14. 4 7.1
29 0 0 0 0 0 6 2 15.6 6.6
30 1 5 *4 4 148 114 16 2 16. 1 6.1
May 1 0 0 0 62 42 18 2 16. 1 5.6
2 0 0 0 0 0 1 1 15.6 5.4
3 2 0 0 5 1 2 0 15.6 5.1
4 - - - 3 - - - 15. 6 4.8
5 - - - - - - - 16. 1 4.7
6 - - - - - - - 16. 1 4. 4
7 0 0 0 0 0 0 1 16. 7 4.3
8 5 0 0 37 20 9 0 17. 2 4.1
9 0 0 0 13 5 3 0 17. 2 4.0
10 1 0 0 11 0 5 0 17. 2 3.9
11 1 0 0 19 11 6 0 17. 2 3.6
12 0 0 0 10 8 0 1 17.2 3.5
13 0 0 0 21 7 2 0 16. 7 3.4
14 1 0 2 14 10 2 1 16. 7 3.3
15 0 0 0 7 2 0 0 17.2 3.1
16 0 0 0 6 8 0 0 17.2 3.1
17 0 0 0 11 22 3 0 17.2 3.0
18 4 0 0 11 21 1 0 17. 2 3.0
19 1 0 0 24 18 2 0 17. 2 3.0
20 - - - - - — - 17.8 2.8
21 5 0 0 7 38 2 0 17.8 2.8
22 6 0 0 10 43 1 0 18. 3 2.7
23 9 0 0 13 21 0 0 18. 9 2.6
24 2 0 0 20 10 0 0 18.9 2.6
25 1 0 0 10 19 0 0 - 2.5
26 - - - - - - - - 2.4
27 0 0 0 37 5 2 0 - 2.3
28 1 0 0 17 24 0 0 - 2.2
29 1 0 0 6 15 0 0 - 2.2
30 - - - - - net renmoved - - - - - 2.2
31 2.1
TOTALS 85 16 27 690 624 134 58

*1 Morning trap(s) checked
*2 AM reading

*3 (sic)

*4 (sic)
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At 1300 hours April 17, 2,007 marked (upper caudal nip plus LV or RV)

steel head were rel eased 200 m (219 yd) upstream fromthe nets. Soon after
their release, small schools of these fish were observed i nmedi ately above
t he nets. They were successful in avoiding the nets, however, as only four

(0.199% were captured in 5 nights and 4 days of continuous sanpling
(Table 1).

On April 22, the netting site was noved about 400 m (437 yd) upstream from
t he confluence of the North Fork to a section of the CGualala which forned
two channel s (near Pepperwood Creek). Approxi mately 70% of the entire
Gual al a River flowed past this point. The western channel was screened at
the upstreamend using 1.9 cm (3/4 inch) aviary wire and netal fence stakes
to divert emigrating fish into the eastern channel. The large riffle net
was installed near the downstream end of the eastern channel where it
narrowed to about 8 m (8.7 yd) and fornmed a riffle. Approxi mately 70% of
the Gual ala fl owed through the eastern channel . The net appeared to sanple
approxi mately 60% of the eastern channel flow. This netting site was about
10.9 km (6.8 nmi) downstream from Vall ey Crossing and about 6.0 km (3.7 m)
upstream fromthe nouth.

Plans were to hold the pond- and cage-reared steel head to be rel eased
into the Gualala until My 1. Rapidly rising water tenperatures and
increasing nortalities in the holding cages forced their rel ease on

April 23 and 24. Hol di ng area surface water tenperatures went from
10.6 C (51 F) on April 3 to 13.3 C (56 F) on April 23. On April 30 the
tenperature was 15.6 C (60 F). Morning river surface tenperatures had

reached 15.6 C (60 F) by April 20.

Atotal of 7 (0.05% of the 12,766 LV and RV steel head planted at Valley
Crossing on April 23 and 24 were captured at Pepperwood Creek in 4

conti nuous nights and days of sanpling; 6 were recovered the norning of the
24th and 1 two nornings |later (Table 1).

A test release of 218 marked (lower caudal nip plus LV or RV) steel head was
made the norning of April 29 approximtely 40 m (44 yd) above the Pepperwood
Creek net. The next norning, 5 (2.29% of these fish were recovered but
all were extrenely weak and not representative of healthy fish. Addi ti ona
st eel head were not available for further net efficiency testing. Al nost
conti nuous netting through May reveal ed no nore planted steel head and very
few (40) wild steel head. The net was renoved May 29.

Creel Censuses. Creel censuses were conducted on the Cual ala, Garcia
and Mad Rivers during the 1973-74 adult steel head runs. This conpl eted the
second consecutive season of censusing the Gual ala and Garcia River
fisheries, and nmarked the first year of anticipated returns (grilse only) to
the Gual ala and Mad Rivers of Project fin-clipped hatchery-origin steel head.
Specific marking and planting data were given | ast year.

Mad Ri ver was sanpl ed from Septenber 15 t hrough February 28; the Qual ala and
Garcia fisheries were sanpled from Novenber 1 through February 28. The
time periods sanpled effectively covered the respective steel head fisheries



with the exception of the March Mad Ri ver steel head fishery. Sanpling on
the Mad was discontinued after February due to high autonobile fuel prices.
The Gual ala and Garcia Rivers were legally closed to angling after

February 28. Synopses of the respective censuses as they relate to steel-
head foll ow. Creel census data for all species encountered are given in
Tabl e 2.

Mad River: Total angler effort for sal non and steel head conbi ned was an
estimated 30,990 angl er hours; 28,392 (91.6% by shore anglers and 2,598
(8.49% by boat anglers. Hunbol dt County resi dence dom nated the fishery,
conmprising 97% of all anglers canvased. The steel head (rai nbow trout 2?33
cm (13 inches) FL) catch was an estinated 788 fish, and the steel head catch
per angl er-hour was 0.025 fish. An estimted 1. 3% of the steel head | anded
were rel eased (10 fish). None of the 60,761 LP (30,484 at 22.0/kg) and RP
(30,277 at 41.9/kg) nmarked Mad Ri ver Hatchery steel head rel eased | ast

spring into Mad R ver were observed or reported in the fishery. Five LP
fish entered Mad Ri ver Hatchery. Two were too large (67 and 68 cmFL) to
have been in the ocean only one summer. The three valid recoveries were

39 (2) and 41 cm FL.

Ef fort and salnonid catch-per-unit-of-effort were found to decrease
with increasing turbidity, particularly when turbidity rose above 30
JTU (measured on a Hach 2100A turbidi neter).

Conpared to the only previous Mad R ver sal non and steel head censuses
conducted during the 1956-57 and 1957-58 runs, indications are Mad Ri ver
fishing effort has increased by over 350% over the past 16 seasons, while
sal non and steel head catch has not increased at all. In the earlier
years, the mgjority (80% of steel head were caught during the period
Novenber through February; essentially all (96.7% were caught this season
duri ng Septenber and Cctober.

Exceptionally high river turbidity was the probable cause for the
relatively | ow 1973-74 wi nter steel head catch. Based on Mad River
turbidity data avail able since 1957, the Mad River winter turbidity
situation has apparently worsened since the Decenber 1964 fl ood.

CGual al a River: Sal non and steel head angler effort was an esti nated
13, 218 angl er-hours (3,048 angl er-days). Sonoma and Mendoci no County
resi dents conprised 64% of all anglers contacted; the bal ance were from
San Francisco Bay Area Counties and Sacramento.

The steel head catch was an estinmated 1,700 fish and the steel head catch-per-
angl er-hour was 0.129 fish. An estimated 36.2% of the steel head | anded

were rel eased, usually because the fish was spent or was snall. Thirty-seven
RP mar ked steel head of the spring 1973 rel ease were esti mated caught by
anglers, and 19 (51% were estinmated rel eased. Conversations with | oca

angl ers reveal ed angl ers had rel eased RP marked steel head because of their
relatively small size. Five creel checked marked fish ranged in size from
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Table 2
Creel Census Summary; 1973-74 Adult Steel head Fisheries; Mad, CGualala and Garcia Rivers

Par amet er ltem St eel head fishery
esti mat ed Mad Ri ver Gual al a Ri ver Garcia River
Effort: Angl er - hour s 30, 990 13,218 3, 600
Angl er - days (not determ ned) 3,048 1, 063
Aver age Angl er-day
(hours) 2.71 *1 4.34 3.39
Cat ch: St eel head *2 788(1.3) *4 1,700 *5 (36.2) 216(6.5)
Ki ng sal non 915(0.0) 0 0
Silver sal non 0 52(0.0) 0
Trout *3 5,931(82. 2) 380(100. 0) 162(42. 6)
Cottids 48(100. 0) 83(100. 0) 0
Suckers 81(100. 0) 0 160(14. 4)
Fl ounders 0 13(100. 0) 41(56.1)
0 120

*1 Average shore angler day: average boat angler day not determ ned.

*2 Rai nbow trout ? 33cm (13 inches) FL.

*3 Sal nonids <33 c¢cm (13 inches) FL.

*4 Percent estimated rel eased in parentheses.

*5 I ncludes 37 RP marked. 1972 brood Mad River Hatchery origin steel head.
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34 to 46 cm FL and averaged 38.2 cm Scal es anal ysis reveal ed al
five fish had spent one sumer in the ocean. The RP rel ease total ed
20,405 fish and averaged 15.2/kg (6.9/1b).

Turbidity and high river flows did not appear to be the problens they were
| ast year. Substanti al nunbers of steel head were taken every nonth

st eel head were avail abl e and the season was open (Novenber through
February). Total effort was about the sanme as |ast year, but catch was up
consi derably (5909% .

The average length of all sport caught steel head sanpled (n = 84) was
60.0 FL; and ranged from34 to 88 cm A 60 cmfish | ast year wei ghed
about 2.27 kg (5 Ib), round weight.

Garcia River: Angler effort for steel head and sal non was an esti mat ed
3,600 angl er-hours (1,063 angl er days). Sonoma and Mendoci no County
residents conprised 74.2% of all anglers contacted. An estimated 216
steel head were | anded, and the steel head catch-per-angl er-hour was 0. 06
fish. Approxi mately six percent (14 fish) of the steel head | anded were
estimated rel eased.

No marked hatchery steel head have been rel eased by this Project into the
Garcia River and no marked strays from any other streans were observed this
year. Stream fishing conditions appeared nuch inproved this year over

| ast, but effort and catch renai ned about the sane. Garcia River steel head
sanpl ed averaged 63.4 cm FL and ranged from34 to 85 cm Last year a 63.4
cm Garci a steel head wei ghed about 2.6 kg (5.8 I b), round weight.

Adult taggi ng. Three capture nethods were tried this period for adult
Gual al a River steel head: beach seining, electrofishing and fyke traps.

Beach seining: In October and Novenber a 91.4 x 6.1 m (300 x 20 ft)
beach seine with 2.5 cm (1 inch) bar nesh was tried in the estuary near the

nout h. The seine was adapted to nechani zed operation simlar to the
operation reported by G ger (1972)1/. Har ness rings were attached to the
lead line at 1.8 m(6 ft) intervals. A separate 106.7 m (350 ft) rope (a
purseline) was strung through the rings. After the seine was set the ends
were pulled to the beach by hand. The upstream end of the purseline was
then retrieved using a portable winch while the downstreamend was tied off
on a stationary post |ocated on shore. A 12-volt anchor winch bolted to a

3 m(10-ft) alum num boat was used as a power source.

Mechani zed seining worked well in the estuary, but restacking of the net
and restringing of the purseline were tedious and tinme consum ng jobs.
Wrse yet, very few (2) steel head were captured in 4 days of effort (Table 3).

Manual seining was tried in Decenber using the sane net, 2.8 km (1 3/4
m) upstreamfromthe river nouth (M ner Hol e). Fi shing was nore
successful (6 steelhead in 2 days) but snags and floating debris nade
continued seining in the area unfeasible.

1/ G ger, Richard D. 1972. Ecol ogy and managenment of coastal cutthroat trout in
Oregon. Fishery Research Report No. 6. Oregon State Game Conmi ssion. 61 pp.



Table 3
Mont hly Adult Steel head Taggi ng Data by Capture Method

_ St eel head tagged Day's Tags
Mont h Met hod Ri ver area Fresh Spent Fi shed s%ziiﬂxgqijy
Cct ober Beach sei ne Est uary 0 0 1 -
Novenber " " 2 0 2 0
Decenber " " 0 0 1 -
Decenber " M ner Hole 6 *1 0 2 2
January El ectrof. M1l Bend 0 0 2 -
January Fyke traps " 12 0 3 2
February " " 14 12 28 1
Mar ch " " 3 *2 18 31 0
April ! " 0 3 4 0
TOTALS 37 33 74 5

*1 Includes 1 RP steel head and 2 regenerated dorsals.
*2 Includes 1 RP steel head.
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El ectrofishing: In January, Region 2's Smth-Root boat shocker was
tried in the river about 1.6 km (1 m) upstreamfromthe river mouth (MII
Bend Hol e). Several hours of fishing over a 2-day period produced no fish
One steel head was stunned but escaped. The river was found unnavi gabl e and
unreachable to this unit above or bel ow the area sanpl ed. MIl Bend is the
only feasible trailer boat |aunching area in the |lower river. A "jet”
equi pped out board woul d have probably opened up at |east three nore holes to
el ectrofi shing. Unfortunately none was avail abl e.

Fyke traps: Three hexagonal fyke traps were borrowed from Region 3 and
pl aced in the upper estuary at MI| Bend in | ate January and were renoved in
early April. Traps were lowered and raised with Region 3's trap lifting
bar ge equi pped with hand wi nches. An out board powered boat was used to
maneuver the barge.

Anchor cables (6 nmor %inch) were attached to the upstream end of each

trap and secured with clanps to large rocks on the river bank. The
position of each subnerged trap was marked with two floats secured to the
two trap lifting cables. A door in the forward trap chanber allowed fish

to be renoved.

Traps were serviced every other day except weekends and during high water.
Captured fish were tagged, neasured, sexed, condition noted and rel eased.
Three nmen were needed for this operation, as opposed to two for el ectro-
fishing and four for beach seining.

Trap location was inportant to fishing success. Trappi ng success was

hi ghest in areas were river flow exceeded 0.3 m (1 ft) per second, and were
situated on the bottomat the foot of a steep bank. The nore successful
areas fished were 5-6 m (16-20 ft) deep.

On February 22 one trap becane silted in and was | ater |ost. Snor ke
diving in May reveal ed the large rock (estimated 1 nmetric ton) to which this
trap was secured had tunbled into the river. Part of the trap nose cable
remai ned secured to the rock. A second trap, nose cable and all, was | ost
March 30 during heavy flooding (apparently 250 n¥/ sec or 8,834 cfs). A
ball of wire mesh found near the river nouth was all that was found of
either trap. The surviving trap suffered noderate danmage but is

repai rabl e.

A total of 70 adult steel head was captured by all three nmethods: 62 by fyke
traps and 8 by beach seining. Two captured steel head were fromthe spring
1973 hatchery plant (narked RP): two others showed defornmed dorsals

i ndi cating hatchery origin.

The total fyke trap catch sex ratio was 7:1, femal es to nal es. A31
fenal e-to-nmale catch ratio appeared in the Gual al a creel census for the sane
period (January-February). The substantial difference in sex ratios is
perhaps due to the selection of unspawned steel head by the anglers. Tr aps
caught steelhead nmigrating fromthe ocean as well as spent individuals
returning to the sea. Spent steel head accounted for 48% (30 fish) of the
trap catch, and all were fenales. Trap catches probably better reflect the

popul ation structure in the lower river than angler creel sanples.
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The average nunber of steel head caught per service day was approximately 3
fish. Thi s average does not represent nunber of fish per trap because all
three traps were not always fishing or serviceable. The projected 3-trap
catch rate had all 3 traps been fishing continuously is 69 steel head per
nont h.

Fork |l ength was taken of all captured steel head. Conpar ed to angl er - caught
steel head, it appeared that steel head under 40 cm (16 i nches) escaped the
traps and that generally |arger steel head (over 75 cmor 30 inches) escaped
t he angl ers.

Al except two captured steel head were tagged with $5 reward, Floy FD 68B
i nternal anchor tags. Anest hetic (Ms-222) was used to quiet the fish
during tagging. Si x tagged steel head were recovered: five by anglers and
one by an angler who found the fish unspawned, apparently dying in the river
shal | ows. No tagged spent fish were recaptured.

Representative sanmpling of the incom ng steel head popul ati on was not

achi eved. Most of the fresh steel head tagged were caught in |late January
and February. A substantial run occurred during Novenber, Decenber and
early January as evidenced by the relatively high angler catches during
those sanme nonths 901 steel head or 53% of the season catch. No reasonabl e

estimate of the river population could be generated.

Scal es Analysis. Francis Sumer, fornerly of the Oregon State Gane
Commission (retired), assisted in analyzing the scales from 31 WMud
Ri ver sport-caught steelhead sanpled this period. Agr eenment was
reached on 30 sanpl es.

Sanpl e ages ranged fromone plus to 5 years. The two smallest fish (14.0
and 18.5 cm 5.5 and 7.3 inches, respectively) had not been to the ocean:
all the larger steelhead (29 to 81 cm 11.4 to 31.9 inches, respectively)
had been. Al'l except perhaps one were on their maiden journeys into fresh
wat er . The one exception had a "fal se spawni ng" check simlar to the ones
Sumer had observed in Klamath and Rogue River steel head.

The 29.0 to 43.0 cm (11.4 to 16.9 inch) sanples (19 total or 68% had spent
part or nost of a year in the ocean: all the larger fish (9 fish, 52 to 81
cm 20.5 to 31.9 inches) had spent one plus to two years in the ocean. The
majority (17 or 61% of sanples had spent one year in fresh water. The

| ongest period of freshwater residence was 3 years (3 fish). The high
percentage of one year freshwater rearing steel head may i ndi cate many were
of hatchery origin.

The presence of small, fall-entering steel head that have spent only a few
nont hs in the ocean suggests the Mad River may support a run of steel head
simlar to the ones studied and docunmented fromthe Kl amath and Rogue River
Systens (hal f-pounders). The gonads of none of these fish was exam ned.
Kl amat h and Rogue River hal f-pounders are nostly inmmature.
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Scal es from approxi mately 300 Gual ala and Garcia River streamrearing
st eel head, and 150 CGual ala and Garcia River adult sport-caught steel head
wer e nmount ed, but have yet to be anal yzed.

Target Date for Achievenents

Exi sting Project Agreenment extends through Decenber, 1975. This will

af ford marki ng of one nore brood (1974) of hatchery steel head destined for
the three study rivers, and will conplete a 3 consecutive broodyear marking
programon the Cual ala and Mad Ri vers and one year on the Garci a. Cree
censusing on study streans and adult tagging on the Gualala and Garcia
Rivers will be possible for one nore season (1974-75). Ext ensi on of

Proj ect Agreenent through April, 1977, will be necessary to assess the
contributions of all 3 brood rel eases when they return to the respective
fisheries as 2, 3, and 4 year old adults. An additional 8 nonths (through
Decenber, 1977) will be needed to prepare Project Conpletion Report.

Si gni ficant Devi ati ons

1) The Mad River Sal non and Steel head Hatchery furuncul osis
probl em el i m nated one brood year (1973) of hatchery-reared
steel head snolts available for study by this Project.

2) The rate and success of em gration of the steelhead planted in the

Gual ala this year were not determ ned. We have observed that
pl anted steel head tend to school while noving downstream and t hat
nmovenment occurs during daylight as well as nighttine hours. Last

year and this year we observed schools of planted steel head novi ng
into and out of the nmouths of riffle nets during daylight hours, and
the daylight catches of either wild or planted steel head were al ways

negligible in conparison to nighttinme catches. Al nost certainly
the fish could see and avoid the nets during daylight hours, and
probably to sone degree during nighttine hours. W believe, based

on visual observations of planted steel head, that nany and perhaps
nost of themdid in fact nove quite rapidly to the estuary and out
to sea, but netting data do not confirm our observations.

3) High fuel prices and a State order to reduce autonobile ml eage,
pronpted the decision not to sanple the Mad Ri ver steel head fishery
in March. Prior to March, the Mad had been unfishable essentially
every day since Novenber 5. It was ganbl ed the river would
continue to be unfishable through March. Reports received from Mad
Ri ver contacts, however, indicated the river did clear near nonth's
end and perhaps as many as 200 steel head were caught inmrediately
bel ow t he hatchery.



Remar ks

Creel census and turbidity data continue to substantiate that the critica
water clarity for desirable and effective winter steel head angling is 2?30
JTU. Anal ysis of past years' Mad River turbidity data indicate usually

poor conditions for winter steel head angling in this stream

Two potential methods of enhancing the Mad Ri ver steel head fishery include
(1) propagation of native fall-entering steel head and (2) opening of certain
| ower river, clear-water tributaries to wi nter angling.

In light of recent year's work with parr-snolt transformation in steel head,
it appeared the Gualala River was already too warmin April for successfu
st eel head snol ting. That so few wild steel head were captured in riffle
nets during late April and May, may indicate the native snolt mgration was
al ready conplete when the planted fish were |iberated and the riffle nets

were install ed. A May 1 target date for planting may in sone years be too
| at e. A flexible planting date depending on river tenperature and the
snolting condition of the fish would seem nore appropri ate. As will be

shown under Job Report No. 3, the cage- and pond-reared steel head |iberated
in the Gualala this period began snmolting in early March and appeared to be
losing their snolt characteristics in late April.

Next spring's riffle netting operations will be geared to reduce the net
avoi dance problem which we believe can be overcone sonewhat by increasing
wat er velocity through the net. The | ower Qual al a has a very | ow gradi ent
and late April-May river velocities over the riffles at flows under 20

n/ sec (707 cfs) generally do not exceed 1.1 msec (3% ft/sec). To speed
up the flow, the river will be constricted with sandbags at a point

i medi ately above the estuary and a net will be placed in the opening. The
desired m ninmum velocity through the opening will be 1.5 misec (5 ft/sec).

St eel head Managenent Reconmendati ons

None.
Cost
Tot al $57, 990
Feder al 28, 995

State 28, 995
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Job Title: Steel head Rearing Pond Reconnai ssance

Job No: 2 of 3

Job (bjective: To locate and determne suitability of existing ponds and
potential pond sites for production of steel head snolts
in north coast drai nages.

Report:

Smith River drainage —Crescent City area ponds, and one pond on the coast
near Bi g Lagoon were surveyed for steel head pond rearing potential. Most
ponds were located in "Land and Water Use in Smith R ver Hydrographic Unit".
California Departnent of Water Resources Bulletin No. 94-4. Al the
diversions listed in Table 5 of this report were consi dered except:

i) those in the Wnchuck River and Illinois River subunits which enpty
into Oregon;

ii) those where no damis indicated: and

iii) those used for municipal and domestic purposes. This left a total of
12 diversions; 8 log ponds, two irrigation ponds, one power diversion, and
one fish cultural diversion.

The fish cultural diversion (Trout Haven) was not in operation. The new
owners of the facility were in the process of refurbishing for comrercia

trout production. The power diversion (Fletcher and Tuttle) was found to
be no longer in existence. One of the two irrigation ponds (Hastings and

Stanhurt) was too small (200 n¥; 7,067 ft3 estinmated) to be consi dered.
The other irrigation pond (Hussey Ranch Corporation) was sanpled (Table 4).

Four | og pond diversions were visited. One was dry (Dutton Lunber) and
one was in use and could not be sanpled (Mdford Veneer). The ot her
two ponds (Cal -Ore Veneer: Standard Veneer) were al nost conpletely
overgrown by weeds and were cluttered by bark, chips and | ogs. No
attenpt was nmade to sanple them

It is noteworthy that nechanical deck |oaders have all but replaced
conventional |og pond sorting operations in the Crescent City area and al
al ong the north coast. Reportedly nost of the existing | og ponds are no
I onger in use for log sorting. Use of existing unused | og ponds for

steel head rearing in open water would in general require considerable
renovation to renove | ogs, bark and weeds, besides installation of a |arge
outl et drain. Poor water quality is suspected in nbost cases at present.

Three additional ponds were |ocated by nap search or were encountered during
travel . Two were | og ponds: one was sanpl ed (Louisiana Pacific) and the
ot her was choked with weeds and | ogs and was not sanpled (HB and M

T18N R1W 35) . The third pond was a Federal recreation pond (Dry Lake) and
was sanpl ed.

None of the ponds surveyed were imrediately suitable for open water

st eel head reari ng. The maj or drawback in every case was the |lack of a
feasi bl e nethod of draining the pond, a feature which has been concl uded
necessary if the fish reared nust be translocated to inmportant steel head
streans.
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Tabl e 4

Nort h Coast Steel head Rearing Pond Reconnai ssance;
Summary, 1973-74 Fiscal Year

1. Hussey Ranch Corporation Diversion
HB and M T17N RLE-30 (Del Norte Country Cl ub).

Locati on:
Dr ai nage:
Owner shi p:

Di mensi ons:

Di ver si on Constructi on:

Smal | tributary to Smth River.
Del Norte Country Cl ub.

18.5 x 10% n? divided in two sections; one section

about 3 tinmes larger than the other.

Earth dam 3.7 mhigh x 518 m | ong.

Two neters deep

Dr ai nage Feasibility: None.
Sanpl ed I nflow (est.) C (F) D. G pH
(smal | section)
8/ 22/ 73 14 x 102 n?/sec. 20.8 (69.5) Surface (S) 10. 8 ppm 8.0
20.3 (68.5) Bottom (B)
(1 arge section)
8/ 22/ 73 sanme 22.8 (73.0) S 10.9 ppm 7.7
21.1 (70.0) B 10.8 ppm 7.7
Speci es present: Remar ks

Rai nbow t r out
Mosquito fish ]

Pond planted with 200 trout 3 years ago. Three 36 cm
(14 inch) trout observed swinm ng in shall ows.

El ectricity avail able. Good access roads. Relatively
undi sturbed. In mddle of golf course. Used to water

gr ass.
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Tabl e 4 (conti nued)

2. Louisiana Pacific Pond
Locati on:

Dr ai nage:

Owner shi p:

Di nensi ons:

Di ver si on Constructi on:

Dr ai nage Feasibility:

HB and M T19N R1E-19 (adjacent to Big Lagoon).
Gray Creek which flows into Big Lagoon.
Loui si ana Paci fi c.

962 x 10° n? (790 acre-feet); 3.75 m deep near
spillway.

Earth dam 4.5 m high x 539 m | ong.

Can be nostly drained, but enormty of present water

vol unme woul d preclude annual draining and filling.
Sanpl ed I nfl ow (est.) C(F D. O PH
8/ 24/ 73 0.1-0.2 nt 18.9 (66) S 10. 6 7.0
18.3 (65) B 6.1 6.5
Speci es present Renar ks

Rai nbow and cutthroat trout,
reportedly

Currently not being used for anything significant.
Oiginally built for |og sorting.
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Tabl e 4 (conti nued)

3. Dry Lake
Location: HB and M T16N R3E- 31.

Dr ai nage: Near Hurdy Gurdy Creek which flows into the
S. F. Smth River

Omnership: Six Rivers National Forest.
Di nensi ons: 4 hectares (2 acres) surface; 2 mdeep (est.).
Di version Construction: Earthen dam

Dr ai nage Feasibility: None; no outlet structure.

Sanpl ed I nfl ow (est.) C(F D. O pH
8/ 27/ 73 Spri ngs 18.3 (65) s 10. 4 8.0
18.3 (65) B 9.8 8.0
Speci es present Remar ks
Regul arly stocked with rai nbow trout Choked wi th weeds. USFS canpground.
Trout abundant in weeds .




Target Date for Achi evenent
Proj ect Agreenment extends through Decenber 1975.

Si gni fi cant Devi ati ons
None.

Renmar ks

Two i nmportant recent devel opnents nmay necessitate job termination after July
1974 : (1) lack of requests for steel head pond site infornmation fromprivate
and governnental organizations, and (2) the Departrnent's tightening nonetary
situation which may preclude further expansion of the Departnent's coasta
steel head rearing program for nany years. In Iight of nore pressing
coastal steel head problens (e.g., effect of sunmer "trout" fishing in

st eel head streans), no reconnai ssance wi |l be conducted during fiscal year
1974-75.

Cost
Tot al $2, 000
Feder al 1, 000

St at e 1, 000
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Job Title: Cage Rearing of Juvenile Steel head
Job No.: 3 of 3

Job bjective: To evaluate cage rearing of juvenile steelhead in north
coast ponds.

Report :

Pond Sel ection. The pond chosen for the cage rearing experiment is
| ocated in Mendocino County, 4 km (2.5 m) south of Point Arena, on the HH
Ranch. The pond was formed in 1970 by an earthen dam across Ross Creek, a
small tributary to the Pacific Ccean. There is about 1.6 km (1 m) of
stream bel ow t he dam The vol ume of water inpounded by the earthen damis
about 58,000 n? (47 acre-feet) with a surface area of about 2 ha. (4.9 A).
The pond is used privately by the owners, primarily for recreation.

Asmall (Yha.; 1 A) section of pond is divided fromthe main pond by a
| evee (access road) and is connected to the main pond by a 1.2 m (4 ft)

di ameter cul vert. This section was used to rear fingerling steel head
received by this Project to insure continuation of the Project's hatchery
st eel head contribution study, as descri bed under Job Report No. 1. Maxi mum

depth in this section is about 3.7 m (12 ft).

Cage Construction. Two cages were constructed; one in August, that was
used al nost exclusively for the rearing experinent, and a second in
February, to facilitate fish narking.

Both cages were structured of 2.5 x 2.5 cm (1 x 1 inch) angle iron, covered
with 6 mm (¥ inch) gal vani zed hardware cl oth. The cloth was pop-riveted to
the franes. The franes were sprayed with rust retardant paint before

appl ying the cl oth.

The original cage was nmade in three sections and bolted together to forma
9.1 x 3.0 x 1.5 m(30 x 10 x 5 ft) rearing area (41 n¥; 55.6 yd?. The
second cage consisted of 14 panels, bolted together to forma 9.1 x 2.4 x
1.2 m(30 x 8 x 4 ft) transfer-rearing area (26.2 n¥; 35.6 yd®. Angl e
iron ends were cut at a 45 degree angle and wel ded together to form panel or
section corners.

Bot h cages were suspended in the water froma floating dock. Twel ve 0.9 x
3.0 m(3 x 10 ft) dock sections were arranged rectangularly to surround the
original rearing cage, thereby creating a wal kway all around the cage. One
| ong side of the second cage was suspended fromone side of the dock and the
si de opposite was buoyed with styrofoamfl oats. The tops of both cages
were about 8 cm (3.1 inch) out of the water.

The entire facility was anchored to the shore with ropes and anchors and was
easily novable to any desired | ocation in the pond.

Electricity was avail abl e. An aeration systemwas installed for energency
aeration. The system consisted of 2.5 cm (1 inch) PVC pipe drilled with 2
mm (3/32 inch) holes every 1.2 m (4 ft). The pipe was laid in the bottom
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of the rearing cage. An air punp was nade from an aut onobil e snog punp
(1965 Ford) and a 1/3 h.p. electric notor. The punp was connected to the
aeration pipe with plastic garden hose, when the systemwas in use.
Energency aeration was not required this year.

Rearing and Pl anti ng. Mad Ri ver Sal non and St eel head Hat chery
delivered 10,000 fingerling steel head averagi ng 201/ kg (91/1b) to the cage
facility Septenber 12. An additional 50,000 Mad Ri ver Hatchery steel head
averaging 73/kg (33/1b) were introduced into the snmall pond section
Novenber 19. These fish had been exposed to furuncul osis at the hatchery,
but had been treated imediately prior to our receiving them and appeared
gui te heal t hy. Both |l ots were South Fork Eel River strain.

Dead fish were renoved fromthe cages daily. Pond nortalities were
estimat ed based on cage nortalities.

Oregon Moist Pellet was fed to both the pond- and cage-rearing fish by hand
3 tinmes daily, except in January when turbid water conditions affected feed-
ing activity. During periods of noderate turbidity feed was di spensed in
early norning and |l ate evening. During periods of extrene turbidity feeding
activity essentially stopped and feeding was curtail ed.

Daily feed allotnents were the sanme as those used at Mad Ri ver Hatchery.
The cage- and pond-reared fish received 1,729 kg (3,812 Ib) total (Table 5).

In March unseasonably | ate and heavy fl oodi ng di slocated the cul vert screen

retaining the pond-rearing fish. At that tine the fish were snpolting.
The majority (25,000 estimted) escaped to the main pond and down Ross Creek
to the ocean (Table 6). They were observed junping for a short while in

the main pond and in the creek bel ow the dam Attenpts to capture themin
Ross Creek with a 0.9x1.5m (3x5 ft) riffle net failed.

In February 7,102 (71% of the original plant) cage-reared steel head were

mar ked LV and transferred to the newy built cage. In March, 9,577 (19.2%
of the original plant) pond-reared steel head were seined fromthe pond,

mar ked RV and placed in the original rearing cage. In early April, 1,045
(10.99% of the marked pond-reared fish junped out of the rearing cage,
apparently during early norning and | ate eveni ng hours. It was not known
they were doing so until md-April. A beach seine was draped over the cage

to prevent further | osses.

On April 23 and 24, 12,766 of the 15,634 pond- and cage-reared fish were
released in the Gualala River at Valley Crossing. The renaining 2,868 fish
were released in the Gual ala between April 17 and May 16 at various points
downstream from Vall ey Crossing. Mst of these (2,375) were used April 18-
29 to test the efficiency of riffle nets installed in the river in an effort
to determ ne the success and rate of emigration of the pond- and cage-reared
fish released at Valley Crossing. The balance (493) were residuals renoved
fromthe cages when they were lifted fromthe pond for cleaning on May 16
(Tabl e 6).
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Table 5
Mont hly Feed Totals G ven Cage- and Pond-reared Steel head

Kg of Oregon Moi st Pell et

Mont h Cage Pond Tot al
Sept enber 42. 2 - 42. 2
Oct ober 83.2 - 83. 2
Novenber 81.6 84. 166. 4
Decenber 81.2 237.5 318.7
January 55.3 218. 2 273.5
February 101. 8 283.5 385. 3
Mar ch 81.0 240.4 321.4
Apri | 64.6 73.7 138. 3
TOTALS 590.9 1,138.1 1,729.0

(1,303 Ib) (2,509 Ib) (3,812 Ib)
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Tabl e 6
Pl anti ng Data, Cage- and Pond-reared Steel head

Mar k Number Kg Mont h Rel ease site
Cage-reared LV 7,102 342. 7 April Gual al a Ri ver
Pond-reared RV 8,532 411.7 Apri | "
Subt ot al s 15, 634 754. 4
Pond-reared RV 1, 045 50. 4 Apri | Ross Creek *1
" - 25, 000 1,134.0 (est.) March " "ox2
Subt ot al s 26, 045 1,184.4
GRAND TOTALS 41, 679 1,938.8

(4,274.3 1Db.)

*1 Uni ntenti onal
*2 Uni ntenti onal

pl ant; junped out of cage.
pl ant; culvert screen di sl odged.
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Weight of fish planted in Gualala R ver was 754.4 kg (1,633.1 IDb). An
additional estimated 1,184.4 kg (2,611.1 Ib) of fish escaped hol ding
facilities and em grated down Ross Creek.

At the tinme of planting, food conversion of the cage-reared fish was 2.0:1
(2 kg noist pellet fed : 1 kg flesh gained). On February 28 (prior to the
onset of snmolting) the conversion factor was 1.7:1. Pond-fish food
conversion was not previsely (sic) known.

(bserved cage nortalities totaled 187 fish. The bal ance of nissing cage-
reared fish (2,711) either escaped by junping out or were eaten by birds.
Ki ngfi shers and green herons were the only observed bird predators in the
cage. Geat blue herons and western grebes were frequently observed feeding
in the pond. No solution was found to controlling bird predation in the
pond; a hardward (sic) cloth canopy elimnated the bird problemin the cage.

There were no apparent disease problens until after marking in March.
Fungus was noted on several fish at that tine. Mal achite G een seened to
reduce, but not elimnate this problem Furunculosis was indicated in 10
fish on April 22. Planting was initiated April 23. Al fish appeared
healthy on April 23 and 24 when nbost were planted. My 1 was the origi nal
target date for planting.

Sanmpling. Mnthly weight counts were used to estimate fish growh
t hroughout the rearing period. The cage- and pond-reared fish were the
sane average size when the pond-reared fish were introduced Novenber 19
(73/ kg or 33/1b; Table 7). At time of planting on April 23 and 24 both
groups averaged 2l kg (9.4/1b).

Fork I engths were taken of 95 cage- and 102 pond-reared fish March 19.

The sanpl es averaged 16.1 and 15.6 cm (6.3 and 6.1 inches), respectively.
The cage fish ranged from10 to 19 cm (3.9 to 7.5 inches) and the pond fish
9to22cm(3.5to0 87 inches). It is noteworthy that 83% of the cage fish
were ?16 cm (6.3 inches) as conpared to 63% of the pond fish.

Coefficient of condition (K) of cage-reared steel head was neasured at 2-
week intervals starting March 5 and ending April 26. Sampl e size each
time was 25 fish. External snolt characteristics and K val ues indicated
snolt met anor phosis began in early March, soon after K-value sanpling began
as indi cated bel ow

Dat e K (100 x gmf’ cm FL®) water tenperature
March 5 1.13 } : 9.5 C (49 F)
March 19 1,02 § SmIting began 11.1 C (52 F)
April 10 0. 95 11.1 C (52 F)

April 26 0.97 13.9 C (57 F)




Table 7
Mont hly Average Size of Cage- and Pond-reared Steel head

Dat e Cage Pond
(No. 1 kQ)

9/ 12/ 73 201 -
10/ 10/ 73 115 -
11/19/ 73 73 73
12/ 19/ 73 42 44
1/ 25/ 74 37 37
2/ 28/ 74 29 29
3/ 22/ 74 21 21

4/ 24/ 74 21 21




Target Date for Achi evenent

The project is funded through Decenber 1975; thus one nore season of
experinmentation will be possible. Rearing technol ogy shoul d be
substantially advanced at that time; the eventual fisheries and spawni ng
escapenent contributions of cage-reared steel head, however, cannot be
assessed until after the 1977-78 CGual al a Ri ver fishing season.

Si gni fi cant Devi ati ons

Hal f of the cage-reared fish were not released into the pond proper as
originally planned. The recei pt in Novenmber of 50,000 unschedul ed fish
af forded conpari son of cage rearing with pond rearing.

The cage-reared fish were released in the Gualala River rather than the
Garcia River as originally planned. The unavailability of fish to plant in
the Gualala fromMad River Sal non and Steel head Hatchery this year pronpted
this deci sion

The potential for catching and taggi ng a substantial nunber of adults in the
CGual al a has been denpnstrated; hence the potential for estinating planted
fish return rates to the fishery and spawni ng escapenent appears, at this
tinme, nmuch greater for the Gualala than the Garcia. W did not want to

di vide the pond- and cage-reared fish between the two streans, because of
the I ow nunbers of fish involved conpared with their average size at

pl anti ng. At 20.7/kg (9.4/1b) a low (less than 2% return rate is

antici pated; thus chances for not sanpling any returning adults will be
high, particularly if the fish were divided between the two rivers.

Renmar ks

None of the cage-rearing problens experienced appears insurnmountable. Com
pared to pond rearing, cage rearing appeared to distribute the feed nore
uniformy and probably nore efficiently to the fish. Cage-reared fish were
noticeably nore uniformin size than the pond-reared fish. Fur t her nor e,
cage-reared fish could be renoved for planting nuch easier and nore
efficiently than the pond-reared fish. Elsewhere pond-reared fish have been
efficiently renoved for planting by trapping voluntary enmigrants at the pond

outl et. The cost of such a structure at Hay Pond and annual treatnent of
the pond to renove residuals would be consi derabl e. Conpl et e drai nage of
Hay Pond, |ike nost of the existing ponds on the north coast, is not

f easi bl e. Treatment for disease would be nuch easier for cage rearing as

opposed to pond rearing.

Further experinentation with cage rearing is reconmended to i) determ ne
opti mum cage-rearing density and ii) determ ne survival of cage-reared fish
to adults. The maxi numrearing density achieved this year was 13.1 kg/ni.
342.7 kg of steelhead in the 9.1 x 2.4 x 1.2 mcage (26.2 nm’). Commercia
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rai nbow trout cage-rearing studies have achi eved successful rearing
densities of in excess of 30 kg/nB (Tatum 1973).2/ The Project's
hatchery fish evaluation study (Job No. 1) is ained at deternining the
adult return rate of cage-reared steel head.

Cage-rearing nmethods can be inproved by i) constructing smaller, nore
rigid cages that can be lifted nmechanically fromthe water and ii)
covering each cage with a hardward cloth or net canopy.

May 1 was the target date for planting. I ndi cati ons were the fish were
ready to emgrate in md-Mrch. At that tinme they were crowdi ng and
junping at the section of cage nearest the spillway, were very silvery
in color, and their K value was the | owest than at any other tine
between early March and late April. A nore flexible planting date
dependi ng on the snolting condition of the fish will be followed in
future cage-rearing experinents.

St eel head Managenent Recomendati ons

Cage-rearing technol ogy has not been adequately devel oped and tested to

reconmend a production scal e operati on. Its potential, however, has
been denobnstr at ed. Cage rearing may prove to be a val uabl e nanagenent
tool, particularly to fill the rising demand from private sportsnens

clubs for a relatively low cost yet effective nethod of rearing
steel head to yearlings for release into local rivers and streans.

Cost

Tot al $14, 390

Feder al 7,195

State 7, 195

Prepared by: » September 23, 1974

'L, B. Boydstun
Associate Marine Biologist

2/ Tatum Walter M 1973. Brackish water cage cul ture of rai nbow
trout (Salnmo gairdneri) in south Al abama. Trans. American Fish
Soc. 102(4): 826-828.



