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INTRODUCTION

The Willametts River has the lafgeat runs of spring chineck
galmon of any tributary of the Celumbis River rising in Oregon. Ths.
run to ktha bl’u’illamtte is most unique in that the migrating fish paas
up the river through Portland, & city of several hundred thousand
petplé. end support & large sport fishery in the metropolitan area.

"This river is“ the me jor tributary of the Columbie west of the _
Cascade Mountains end Joins that river about 100 miles from the ssa.
Anadromous forms, other then spring ehinoock frequenting the Willametts,
include fall chinook end silver salmon, steelhead, trout, and shad.

Spring chirook populations of the Columbia have declined steadily
since about 1890 and those of the Willamette have pr;bably dona like-
wises Records indicating trends ;i.n Willamette stocks begin about 1918
et which time fish cultural facilities were first established om the
upper tributaries. These records reveal that ths Willamette runs maine
tained themsslves from sbout 1918 te the mld 30%s, after which there |
has been & rapid decline {unpub}ished ms.; Oregen Fish Commissicm),

Prior to 1927 cameroisl fishing was carried on in the Willamstte
up to Oregon City, and since that time only angling ims been permitteds
Commercial fishing in the Columbis River 1s prohibited during MarSh and
April when most of the Willamette fish are passing through the Columbia.
Nevertheless, some Willamette fish are doubtless taken in the Columbia
in February, May and prheps Juns. In.addition, Willamette ohinooks

are taksn by the troll fleet operating at sea (MoKernan and Jensen, 1946).
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An investigation is being éonductad to assess the causes of the
decline in Willamette spring chinooks. A study of the sport fishery

is part of the program.

FISHING AREAS .

The sport fishing for Willsmetss spring ohinook takes place in two
general areas, namely: MNultnomah Channel and the lower Willamette from
Swan Island to ths Columbia River; end from Ros's Island Bridge in Porte
land to Oregon City Falls (Figure 1). Within each of these general
areas ars several favored localities. Below Portland the fishery is pare-
ticularly concentrated in Multnomah Channel at its lower end, at ths mouth
of Gilbert Slough and at Coon Island (near Scappoose). Likewise, the
fishing is very heavy at the upper end of Multnomah Channel and in contig-
ucus areas of the main Willamebtte reaching to the Columbia. The favered
areas above Portland include those near Milwaukie and from the vicinity

of the mouth of the Clackamms River to Oregon City Falle,

FISHING METHODS

Although a few fish are caught by men casting from shore near the
falls at Oregon City, at the mouth of the Clackemas Kiver and from log
rafts in Multnomah Channel, the majority of anglers fish from boats.
Skiffs, usually equipped with outboard motors, are the most common oraft,
but everything from rubber boats and canoces to tugs and yachts may be seen
in the fishery.

In the Muitnomah Channel and adjacent areas of the Willemette, most
fishermen troll whereas in the river above Portland many anchor their
boets and fish in ons place, in which case the current alone actiwates
the lure.

Most of the fishermen rent space for their boats at xﬂoorages by the

season, but some merely rent boats owned by the moorage operators for each
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dey'e fishing. A few anglers come from househoats and small private
mooreges and some take their boafs to the river on trailers each day
and return home with them each night.

Lures used vary widely in shape, color, size and type of surface

but consist gensrally of two types, the spinner mnd the wobbler.

METHOD OF STUDY

The general methods used in studying the Willamette sport fishery
wers utilized in 1941 and 1942 by Craig end Townsend of the U, 5. Engine
eors (Craig and Tovnsend, 1946). In 194:6.the method was improved by
MoKernan of ths F:Lsh Cdnmission and ﬁhe sport census was carried on
jointly by the Fish .Coxmnission and the Geme Commission. The sé.me pro=
cedures were continued in 1947.

In a sport fishery so large and so widespread as that for the
\'v’illamette spring chinook, indirect means of arriving at the catch must
be utilized. Therefore, a larpge quantity of data was gathéred regarding
the catch and the number of boats out each day for each aresa. DBased on
obserwations made sev'eral times durin;; the season, the total number of
boats fishing each day and ultimately the total catch was calculated.

In order to carry out this plan, three procedureva wore required:

(1) - Daily records of number of boats fishing and fish
caught had to be obtained from moorages;

(2) = Airplene trips and boat trips had to be made
through the fishery in order to count the number
of boets present; and,

(3) = Day=lon; observations at various moorases were necese=
sary in order to deternine the distribution of fishe
ing effort throughout the day.

To seocure oonsistent daily records of fish caught and boats fishing,
log, books were left at all the moorages ulong the VWillamette River and

Multnomah Channel fram Oregon City to St. llelens. Fourteen log books
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were left at moorages along the river below Portland and siswen were
left at moorages betweon there and Oregon City. Twenty-one of these
twenty-five moorages recorded the desired information. In each log
book épace was provided for daily entries repgarding catdh and boats
fishing. Moorage operators were encouraged tb record the weights of
fish taken.

In order to count the number of boats fishing at any one time,
airplane trips were made regularly over the fishing area until May,
after which time the fishery was confined to the reach of river be-
tween Portland and Oregon City rFalls and & boat proved satisfactory.
Eight airplane trips and a like number. of boat trips were made
(Tables I and II). Ths counts were, of course, not instantaneous
and so the mid~time of the flight or boat trip over each fishin;: area
was defined as the time of observatiom. Travelin;; the léng;th of the
fishery below Portland by plane required about 20 minutes and that be=
tween Portland and Oregon City required 10 minutes, so the -error 00=
casioned by time differential was in each case insipgnificant. Fu}""bm:'-
more, most observations were made at a tire of day when the percentage
of fishermen was not changing rapidly (Tatle I and Fip. 2) and the time
was less critical.

Day-long observations were Gonducted in order to determine the
distribution of fishing effort throughout the day, i. e. the percentage
of fishermen out during the day that were fishing at any one time
(actual computations were by half hour periods). Inasmugh as the dis~
trkution of Flaklng effort appearsd to very hebwest wesk-days and
weekends, especially during the hours most of the airplane and boat
counts were made, it was necessary to make observations on both Saturdays

and Sundays and week days. In addition tho nature of the Iisheries above
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and below Portland waried and so observations were taken on éoth sections
of the river,

Figure 2 shows the distribution of fishing effort throughout
the day. It is apparent that most of the curves are similar in shape,
except for that for the river from Portland to Oregon City on weck=days.
Probably the two peaks on'#hat curve aris; from the fact thet the fishing
aréa is so accessible that anglers may fish both in the mornings and
eveningse. |

Having found the average distribution of fishing effort throughe
out the day, it was possible to convert "instantansous" counts of boats
to spproximate total n?mhers‘fishing on éhe days of such counts. The %o~
tal number of boats reported from cooperating moorages on the days counts
were made was then compiled and the percentage of the total originating
at those moorages was computed. These data are also shown in Tables I and
II. For the Viillamette above Portland the percentage of boats originating
at cooperating moorages varied from 29.5 to 49.0 on Saturdays and Sundays
vith en average of 37.2. The week=-day average was 30.1 per cent. Below
Portland an avorage of 73.8 per cent of the boats originated at moorages
on week=-ends. On week-days, however, virtually all the boats came from
moorages, the actual computation indicating slightly more than 100 per cent
(an impossibility occasioned in part by a paucity of data).

The total number of bonts fishing each week wes computed and
then related to the average cateh per boat per vweek to derive the total
catch, This nscaSSitated.assuming that the catech per boat per week was
the same for fishermen originating at cooperating moorages ahd elsevhere.
The number of anglers per boat was recorded in the course of

each day=lon;; observation and boat trip on the river (Table III), and so

data involving numbers of boats may be readily convertsd to terms of anglers.



RESULTS

The total sport cateh of Villamette spring chinook salmon in 1947
was approximately 12,000 fish (Table IV). Of this number saue 5,500
were taken in Multnomah Channel and €,500 were taken between Portland
and Orcgon City Falls. . The number of fish actually reported by moorages
below Porflan@ was 4,902 whereas the number actually reported by those
above wes 2,044 (plus 125 fish reported caught by men casting fromb ank).
The above estimaie does not include salmon caught in the Clackamas River
ror in the liain Willamette and its tributaries above Oregon City.

The average weight pf 1,801 fish caught in 1947 was 16.3 pounds.
Figure 5 shows a frequency polygon of weigﬁts of sport caught salmon.
Recorded weights ranged from five to forty=-three peunds, the modal weight
being sixteen pounds.‘ At an average weight of 1€.3 pounds the total
cateh smounted 4o & little more than 195,000 pounds or $7.5 toms.

Observation of 1,578 boats revealed the r esence of 3,332 anglers
or 2.1 anglers per boat. This was almost identical vith that found in
1946 in which case the number of anglers per boat wmas 2.1,

The fishing intensities of 1946 and 1947 are shéwn in Table VI, In
1946 a oaléulated 29,483 bogt days,of fishing effort were expended in
fishing for spring chinooks and in 1947 45,728 were expended, an increase
of almost 50 per cent in one year. In spite of this increase the catch
was slightly lower, and the catch per boat per day dropped from 0.42 to
0.27. This doubtless means that the run of 1947 was smaller than that
of 1946.

At 2.1 anglers per boat in 1947, the catch was 0.13 fish per angler

per day.

DISCUSSION
Inasmich as Willamette spring chinook salmon are thought to be large-
ly five ysars old at maturity, the catches of 1941 and 1946 and those of

1942 and 1947 are probably directly related, the run of the earlier year
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being the parent run of the latter. A catch of 30,000 spring chirook
salmon was taken in 1941, but less than half thut number was taken in
1946, In 1947, howsver, the catch wa.s aqual to that taken from the pare
ent run in 1%42. In ceneral the catch of salmon depends largely on
three fectors:

(1) = size of the run;

(2) = fishing intensity; i.e. number of anglers; and

(3) = water conditions.
Viere these factors identical in 1942 and 1947, this year's catch would
mean that the chinook run of 1942 had maintained itself. This is in
sharé contrast to the relationship between the 1941 and 194C catches,
in which case there mas more than & 50 per cent decline.

For the years 1941, 1942, and 194€ the weekly take of salmon at
cooperating moorages has been compared (McKernan_and Jonsen, 1846). In
1947 the nurber of cooperating moorages.had inereased on the river be=-
low Portland and had decreased above Portland. For that reason the re= .
ported catches do not bear e constant relationship to the total catches.
Therefore, the data of former years has been recomputed to derive the’
total wekly catoches. This could bs done accurately for 1946, but was
only approxima te - obtained in 1941 and 1942. 1In the latter
mentioned yesars it waas known that about 55 and €2 per cent, respectivaly.
. of the total catch was reported as caught by boats from moorages. Ap=
proximate weekly catches were derived om this basis for comparison with
1946 and 1947. .

Figure 4 and Teble V show the weekly catsh of spring chinook salmon;
for the years 1941, 1942,194€ and 1947, 1In both 1941 and 1942 pesk
catches were taken during the weék ehding April 12, with & subsidiary
peak about fApril 26 in the latter year. In 1946 peak catches vere made
about April 2¢ and in 1947 the mode was about & week earlier. ‘

Fighing continued later in 1947 than in the previous years of study

/
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end lasted much longer in the reach of river between Portland and Oregon
City then it did below Portland. The sesason's first salmoﬁ was taken on
February 21 at Milwauiie, bu% it was not unﬁil iarch 1 that salmonw ere
reported taken in Multnomeh Chennel. Likewise the peak catch above Porte
land vas mece during the week of April 13-19, but the meak catch below
Portland was teken a week later (Table IV, Figure 3). The lower fishery
ended in the first week in May whereas that above ‘Pa'tland, particularly
Just below Oregon City Falls, continued through Maye

Hydrographic factors are known to have a pronounced effect on the
sport fishery and such proved %o be the case in 1947. Beginning about
March 8, rains and melting snows caused the Willametie to rise sharply
and the water to become muddy. This continued for more than a week and
resultod in a decline in fishing intensity and yield (Figure 3). In
April the water was again high and muddy until about the 10th, and the
consequences wore similar. Throughout the remainder of April water con-
ditions were ideal for fishinge |

About May 1 the Columbia began to rise and caused the water to back
up in the Willaretts as far as Oregon City. As a result therc was sube
sequently little currvent in the Willamette from its mouth tc the Willa=
mette Falls. On the cther hand tho ruddy wator from the Columbia con=
siderably augnented the ilow in Multnomah Channel. Consequently the
fishing in the two arcas terminated about the first week in lay. An
exception to this was the condition Lelow the falls at Oregon City wherc

vater passing through the mills furnished considerable current,

ILLEGAL FISHING

in effort was made by the Gam Cormission this year to determine the
amount of illegal fishing in areas near the Oregon City Faulls. By hake
ing observation from a bout it was found that snagging started about the

middle of May or approximutely the time that salnon were no longer striking
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a lure in that vicinity. This type of fishing was especially heavy immed=-
iately below the arches of the Crown Willamette Paper Mill and near the
outlets of the Hawley mill. From May 20 through May 24, 33 salmon were
observed caught. Of this number 30 salmon (91 per cent) were snagged in
the body whercas 3 salmon (9 per cent) werc hooked in the mouth. The
type of gear generally in use was difficult to determine because in the
presence of an cbserver most of the fishermen used equipment that was

wi thin the law. OUnly in one ocase was the gear, used in catching one of
the ﬁbova fish, questionable. Undoubtedly the lack of current from a
point near the deadline to the fish ladder causes the salmon to concen=-
trate in areas of major water attraction near the outlets of the mills.

This in turn encourages illegal fishing during the latter part of lay.

- SULLARY

(1) « The Willamette River has the largest run of spring chinook
salmon of any Oregon tributary of the.Columbie. Kiver.

(2) = The Willamette salmon run, since 1927, exploitéd largely
by mglers, has been declining rapidly in recent years.
(3) = A part of the investigation of the salmon runs is & study

of the sport fishery, conducted jointly in 1947 (and 1946)
by the Fish Commission and Cams Commission and carried on
in 1941 and 1942 by Craig and Yownsend for the U. 5, Engineers.

(£) = The object of the study was to ascertain the catch and

; study trends in the fish populations. _

(5) = The catch was obtained from %he caloulated total fishing
effort and a large sample of data rejardin; catech per unit
of effort.

(6) = Information on catch per unit of effort was obtained from
moorage operators. Below Portland from 73.8 per cent

(weekeends) to 100 por cent (weck days) of the bonte {ishing
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SULLARY = Gontifuibd |

(¢} = originated at cooperating moorages, wiersas the percentages
gbc;vé Portland were 37.2 and 30.1, raspecﬁvely.

(7) ~ The total catoh was about 12,000 fish. At an average walght
‘of 16,8 pounds in 1947 tho total landings amounted to more

 than 195,000 pounds. '

(8) = Catches in 1941, 1942 and 1946 amounted to 80,000 = 12,000
and 12,630 salmon respectively. Assuming that spring ohine
ocks are five years of age at mubturity, these records indi-
oate that, whereas the 1941 run did not meintein itself,
that of '194é wﬁs successful in doing so. Such may not be the
case, partioularly in the 1942 run, becauss catiches are not
only ai‘i‘eeted by the size of the run, but also by fishing ine
tensities and weter conditions, _ |

(9) = Chinooks were taken from late FYebruary through lieys Best
catohes were mace during the week April 13 to 19 in the Wile
lamette above Portland, whereas thé peak was reached a week
later below Portland. _

(10) = In 1946 the number of boat-days invhlved in fishing spring
ohinook selmon was 29,468, In 1947 this increased to 43,728
a pain of about 50 per cent in ous years

(11) = Comparison of catoh per unit of effort in 1946 and 1947 ree

veals that the catoh per boat per day dropped from 0.41 to 0.27.

RECQUMENDATION

It i8 recoamended i'hdts
(1) =~ The spart census and counts at Oreron City alle be continued.
(2) = Studies be undervaken which will estanlish tlie take of 1ile

lamette fish in the comercial fishin; in the Columbis Liver

and at asea, ‘



RECOMMEBDATION = contdnued

(8) - Studies of conditions at Oregon City Falls be intensified,
{¢) = The sport fishery be ourtailed at Cregon City falls = fer
the time being - by the followin; measures - =
(a) - That fisuing for and possession of .salmon over
20" in length be prahibited in the area bebwen
the Oregun City Viest Linn Bridge and the deadline
at Oregon Uity Falls after about Mey 5th to 10th
each year, |
(b) « That one luré with only one single hook be pemiﬁted
to be used in the above area gﬂ;or the dates sugested
and until July 15th of eachmar. ‘ |
(0) = Tat the meximm oised hodk o be allowed in the
above aroa between the aﬁcve dates suggeeted shall be
one in which the shortest dfstance from pointe to
shank is 3/8", measured from point of hook to inside
edgo of shank.
Reoormendations (1) and '(2) need no elaboration and mumber (3) is a part of
the study of obstructions, Curtailmemt of tho sport fishery by roaus of the
measures recommended wlll provide some added protection for late fishe Frem
obgervations made in 1847 it appears that, durlng tho entire salmon run, fish
are attrocted by the vaters flowing from the mills at the Falls. St;oh fish
remain below the mills for an unknown length of time and then presumably they
eventually find the fishways. 4s the season advances and a progressively

amllor peroantage of the flow passes over the faoe of the Falls, the attrace
tion into the vieinity of the {ishways becomes less and loss. Consequently
the £ish still remaining below the mills have loss incentive to loave those
areas and proceed to the fishways, and the percentage of delayed fish appare

_ ently inoresses, It is those fish in partioular tfxat are vulnerable to both
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RECOMMENDATLION = contimied

legitimate anglers and a group of men fishing 1llegally by anegginge

Recarmendations designsd to proteot the heavy late=geason sonoentra=
tions of fish should take into consideration both the water flows and &
harmless shad end jack salmon fishery that tekes place concurrently with that
for chinooks.

The time at whioch the percentags of delaysd salmon increases to a max=-
imun is not Imown, and necessarily veries with ?;ater flowe, In 1947 it
appears to have occurred inearly May conourrently with the rise in the
Columbie and the reduced flow in the Willametie.

Recarmendations concerning the sport fishery hre desipned to protect
only late fish from capture and injury. They will not inorease the escape=
ment appreciably. |

ACKNOVLEDGHENT 8

The 1947 sport census was under the general supervision of Dr. Pe R,
Needham, Oregon Game meﬁssioa and Mr. Do Lo McKernan, Oregon Fish Com=
mission. Messrs. Johu locKean, Charles Campbell and A. Ve lyers, Oregon
Game Commisslon, assisted by aoting es pilots during flights over the
fishery. Mr. Chester latteon, Oregon Fish Camission, assigted in analyz-
ing the date. Wholehearted assistance was received from moorage operators
and sportmn vithout whese oepoporation this type of survey would have
been impossibles



LITERATURE §ITED

Craig, J. A, and Townsend, L. Do
1946 4n investigation of Fish aintenance Iroblems in
Relation to the I'Jillamet{:q Valley Project. Special
Selentific Report, U. S. Fish & Wildlife Service
Hoo 33, pp. 14=20, Chicago.

MoKernan, 'ﬁn L, and Jensen, c.rc.
1946 46 Willametbie River Spring Chinook Sport Fishery.
Bull. Oregon State Cams Cormission, Vol. i, o, 6,
September, pp. 3 and 6, Portland.



Table I

Counts of Boats on Villemette River from Portland te
Oregon City Falls With Computation of Tobal Iumber of
Doats on the River During the Day and Per Cent Repore

ted by licorages, 1947

, Observer  Per Cent  Tobtal Doats, Neporbed by — For Gent
Day  Listhod iime Counte Available® Calculated lioorages Reported
Saturdays and Sundays
Saturday Flane 1340 371 5840 640 189 29.5
Sunday . 12345 380 60.3 630 289 38.0
Saturday " 2:10 6. 57.5 1176 380 32.3
Sunday v 2320 8 57.3 1250 445 35.6
Saturday " 1:00 422 59,0 716 351 49,0
Sunday " 2100 367 876 637 203 47,6
Saturday Beat 1130 420 896 - 604 196 32.4
Saturday 10345 100 69,2 145 47 3204
Sunday # 11315 92 6904 133 46 34,8
Saturday 1;10 51 58,7 87 41 47+2
Totel 6018 2237 3702
Vieek=Days
Tuesday Plane 12306 g1 45,4 200 66 33,0
Vednesday © 2310 345 41.4 333 259 31.1
Tuesday Boat 12:30 366 41,1 890 264 28,6
Thurs. . 12315 320 43.8 730 230 32.4
lednesday " 1:45 89 40.2 222 49 22,1
Tuesday . 10445 24 55,6 43
Total 2875 864 30.1

sent of total boats for day that wero on the river at HWmo of count. (Figure 2)



TABLE II Counts of Doats on Multmomah Channel and the Villamette
River Below Portlard with Computation of Total Number
of Boats on River During Day and Percent Reported by
Moorages, 1947 '

Ub8erver  Percent Total Boats Hoported by  Peroent

Day lethod  Time Counts Available®* Celculated  Mooragee Roported
zaturdays and Bugdays
Sat. Plane 1400 370 68,0 588 444 79.6
Sun. " 12330 883 70.0 832 546 66.5
Sat, - " 1,50 €30 . 6%7.2 038 698 74 .4
Sune " 1’40 806 67.5 1196 823 ’ 68.8
Sun, " 1120 856 67,7 820 '620 76.6
Total 5131 3786 78.8
Tbek-Daxl -

Tuess  Plane 12130 136 7645 177 102 208.5
Viod. " 1146 281 71.0 396 399 99.%
| Total 673 591 108.2

. ! ) ‘
mt of total boats for day that were on the river at time of ocount (Figure 2).
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TABIE ITI." ~“Average Numbe# of Fiifiermen per Beat asg
Cbtained by Qbservatione at lioorages and

During Boat Trips Through the Fishery, 1847

“Turber Tumber of Fishermen

Date of Boats Fishsruen Pey Boat
Portiand %o Oregon Uity

March 22 128 281 2,18
April 17 29 60 2,07
16 52 103 1.98

8 244 4531 1,88

20 214 508 2,36

22 141 N 268 1.88

25 59 118 2.00

Moy 2 623 80 1.78
3 52 103 © 1488

10 100 88 1.88

11 87 190 ) 2,18

Belew Portland

liareh 23 94 212 2.20
26 48 1086 2:19

April § &5 86 . 2.11
19 K5 179 2,80

21 53 § 122 2.39

27 A8 - 264 2058

Total 1678 3382 . 2.41



TABLE IV, Catch of Chinock Salmon in the VWiliametie
River by leekly Intervals, Caloulated from

Noorage Reports, 1947

BDelow Portiand te
Date Portland Oregon City Iotal
Feb. 16«22 ' 0 B S
28=larch 1 4 16 20
Harch 2«8 17 Al 17
9=18 0 0 0
16=-22 208 159 367
83=25 373 102 480
30=April 5 287 56 342
April 6«12 173 ‘ 188 341
13=19 1514 , 2592 4108
20=-26 2292 1607 3799
27=May 3 601 1071 1672
by 4=10 26 347 373
11=17 0 112 112
18=24 , 0 152 162
25=31 ’ Y : 71 71
Total 6600 6356 118565
Nunber taken by)
Anglers Casting)
From Shore ) No Record 145 145
GRAITD TOTAL - 88500 6500 12000



TABLIE V.

Salmon Catoh in the Willamette River by
Weeokly Intervels as Caloulatsd from Moors
agé Repwrts for the Years 1941, 1942,

1946 and 1947
gL 1948 LY4CE 19473
Date Catab Gateh Catoh Catoh
Febs 8 - I-
0=16 8
16=22 &1 3
23=larch 1 it 21 20
Yarch2-8 202 128 18 17
P15 504 280 88 O
10=-22 1815 544 38 287
23<29 3753 1732 672 480
30=April & &518 2080 1623 242
April =12 6392 2638 2125 341 -
18=19 5823 1278 2740 4106
20=26 4382 1810 3173 3799
7=ty 3 1183 1437 1308 1672
May 4-10 267 - 305 506 373
11-37 81 €8 181 112
18«24 26 152
25=31 i 73
Total 30,000 ' 12,000 12,342 11,855
Cateh by Anglers
Casting from
Shioro, etcs 268 148
12,000 12,630 12,000

GRAID TOTAL 30,000

# Derived fron Craig and Townsend (ses text).



TABLE VI. Comparisen of the Spring Chinook Salmon
Fishery of the Viillamette River in

Tishing Cateh In Catoh per
_JYear Intensity= Fos of Fiah Beat per Day
1948 28,4838 12,342 0.418
1947 43,728 11,858 0,271

* Doat~days of fishing for salmon thru May {best fishermen enly).
#% Catceh from boata.



