








TASLE

INTRODUCTION o o s o o o s o &

QﬁJEC’EIVﬁS ¢ & & % & ¢ & ¢ ¢ @

METHOES AND MATERIALE . o o o -

Higration Indicator . + »

Eporcies Present « o o o o
Mensurement, .

5

Fishing G‘SZ&T & B 0 e 6"§

OF CONTENTS

¢ ®& 9 9 & B s =8 &

[dentification, and Collection

¢« ® 9 B & @ & ¥ &

Modified Inclined Plone Smolt Traps .

?}"k@ Hets v B & ’9 »

One-Meter (D

pas
&
=
€]
I
[
=4

Hoerd

Geine 4 o s o 0 b
Hinnow Traps « « «

Live Boxes . Ce e s .
Waﬁer'ﬁa%a P
Vélocity s s o 5
Hater Level . . 4 .
yater Temperature .
Tuﬂbidity ¥ b o8 e
%eather Bata o s s v o .
" Temperature ; . v oo
Incident Light « + o
Cloud Cover . « s a

RESULTS

s o & e % 3 v o v & e

Fishing in Ice Conditlons

e ¢ e & £ & & 6 @

Fishing Bffort and Bffectiveness o . o « »

24-flour Fishing Pericd .

2 & © & & B @ ¥ &

P [ 931 B3 b

[*5]

S W~y



TABLE OF CONTEWTS (Conttd)

Cateh DATZ 4 v 2 o 4 o 0 ¢ o o v 6 o s o o o o v v s o 17
CHUM 2 o v 4 s o 8 o & « & 8 o 8 5 o 6 a s & 5 @ ¢ 17
ﬁhinﬁ"&k-;.oe,&c%aoanqs«oui,pifc 22

Geay Performences ‘. o 8 b e s s b s s e s e s s omoews 23
Trﬂﬁoaoaoto-aanooce--ooa-eo 23

EYKe MOU 4 o e a e s e s 6 s s e e s e a e e 24
T(I!WN@'ES‘;;..;,-?'@«-c'qfo.aiaoc'o'ous; 25

Seine Hauls o o v o v o o o o o o & o o P e v e 26

BATNOUE TEADS o o o u o 5 s s o o o o o s s .« o o o 26
e 27
%eaﬁk&x‘aﬁé Yater Nwﬁﬁé .« v ; . ; o & & 5 8 a o 6 & & 27
CONCLUSTONS 4 o o & o s ¢ 6 v s o s oo v vonannnns 28

APPENDED MATERIALS

Appendix A - Locations of Fishing Sites for Traps in’

the Yukon Study Arveas, 1565,

Appendix B ~ Dally Trap Catches at Siges Shswn in ﬁ@ﬁ&ﬂéia Ay

Yukon Study Aves, 1965,

Appendix C - Locations of Pisking Sites for Fyke Hets

in the

Appendix U - Daily Fyke Net Catches zt Sites Given in App anézx S
%

fppendix £ - Tow Net Code Arens and Locations of
Fished Buring the 1865 Downstream Migra

on the Yuken River,

ﬁmavh Qe¢nc Sites
t‘:
F53

Balmon Study

Appendix F - Catch &a@ulko_ﬁqr Tows With Hoopes® l-Metsy Tow Net

in Code Aveas As Shown in MAppendix E.

Appendix § « Cateh Results for Beach Seines At Sites
Appendix B, :

e

Shoun in

Appendix H - Daily Weather and Water Date, Yukon Study, 1965,

Appendix I - Data Pertaining o Fish Collected During

Balmon Study, 1865,

the Qutmigrant

Appandix J - Suggested Data Saeet for a 1“&& Yukwn @wtmiarant Project,

Appendix K ~ Itenms Needed at Yuken Outmigrant Proiject

e

, 1966,



Table

Tabls

Tabie

Table

[

4

TABLES

Catch of chum saimon in fyke-net #5 From 0930 June 7 to
0945 June € by 4-hour periods, 1965, o

Average catch ver hour in wmmbers of fish (fo nearest ,01)
By W&ﬁkly,ﬁarlﬂéé of elmm salmon in a1l smolt traps whews
velocitles were grester than 2 feet per second,

Average catch pey haur in numbers of fish (te meavest ,01)

“ by weekly n@r$ﬁd of chum salpon in all fyvke nets whey

v»lam*tle* ¥ers ‘ﬁafer thnﬁ z feet per second. .

RN@T&F@ zﬂngtn% {mm) by week of chum salmon caught by traps
and fyke nets, 1965, C

Average raﬁab per hour in numbers of fish {to negrest ,01)
by wepkly periods. of chinook salmen im all smolt traps where
velocities Hﬂwc,great@ than 3 feet pewr :&cﬁnda_

Average cdte% per hour in muwbers of Tish (te nearest .01)
by weekly pe?1$68 of chinosk salmom in all fyke nets vhere
veloeities were greater than 3 §a@t per secmwéc

Catch data for duplicate tyaps af two Yukon Riwey sites, 1865,

ke
Jokn
{ola




ILLUSTRATIONS
Frontispiece = Aerial view of the dowastresm migrant study area on the
Yukon River, iooking upstream, \

Figure 1 &k&t@% of the downstream migrant study ares on the Yukon
River, 1965,

Fipure 2 Inclined plane smolt irwg heing assembled neaxr tae banks
of the Whirlpool Cut Bank,

Bigure 3 gketeh of imclined plans suelt trap used for the downstrean
migrant ssimen study on the Yuken River, 1965. Plow up is
of baffle a&tacﬁm@nﬁ to the trap frame,. ‘

Pigure 4 Yukon: trap #12 was temporsrily adjusted tg o proper fishing
igvel by tho weight of & hﬁiu?asa&ﬁd log,

Pigure 5 Yukon trap #1 waﬁ §ished from a boom along the Whirlpool
Gut Bank,

Pigure & Root Hairs snd other debris clogged trap #11 and it begen
te sink after 1 hour of fishing en July 13,

Bigure 7 . Fyke-net #& was fished from e lone snag below camp,
Pigure 8 Sketch of fyke net used for the Yuken study, 1965,

Figure 9 Sketeh of the l-meter tow net used Yor the Yukon outmigrant
' saimon study, 1965,

Figure 10 Fishing with the l-meter tow net on the Yukon River, 19865,

Figure 11 Llﬁﬁnu“ ont the Yukos River near Whirlpool Cut Bemk on May
?2’ u»‘h&"

Figure 12 Pykeenet #6 and trop #5 fizhed slov water (veloeity = 1.7

feet per second) on June 13 and 14,

Figeee 13 . Length fwequency distribution for 57 chinock salmen caught
by fyke mnets and treps in the Yuken study arves, 1965,



INTRODUCTION

puriag the spring and‘ﬁumm@r of 1965 the Branch of River Basim Studies
continued a study begun in 1964 teo determine the timing of the 6utﬁigratian
of juvenile salmon in the Yukon River, The study area was sbout 12 miles
dewnstresm {rem Beaver, in the Yukon Flats (frontispiecs) and figure 1,
Project supervisors were Charles D. Evans, Fish and Wildlife Adwinistrator,
Ponald Be Thursten, ﬁish@ry Hesearch Bioclogist, and Dale R, Evans, Fisﬁ and
Hildlife Biologist. Fishery Alds were Johm Gissberg CUniversity of Wash=
ington), Douglas S. Benning (University of Haine), and Larvy K. Evans
(uﬁiv@ésiiy of Utah)., Camp was set up ﬁpfil 2% on the Hodzanma River and

persornel wore in the field until Avgust 28 as follows:

Charles D. Evans April 28 - May 24
Donald B, Thurston May 20 - June 7
John Ge Gissberg April 28 - August 28
Larry K, Evans April 28 - July 10
Dougles S, Banning June 7 - August 28

Dale He Byans stationed cut of Faoirbanks

. ; f . P N 4
The 1964 sﬁudy},’ suggested that most outmigrant salmon had already

£y

le$t the srea when san

]
W

pling was begun on July 1. Initial sampling in 1865
on the Yukon began early in May, slmost a month prier to breakup which
started May 2Z in the study area, ©On May 6; the campsite was relocated to

an unoceupied trapper®s eabin near the mouth of Hodzana Slough on the Yukon

%

Biver, This cabln eliminated 4 miles of o S-mile hike to open leads at the
Ynirlpool Cot Bank (figuwe 1), o
1/ Gisseerg, John G, and Gerald U. SWord

1964, Bummary Report of Yukon Foundation Studies 1964, USFWS BS64-1
(typedj,







QBJIECTIVES

%

fba specific ebjective of the downstream migrant projsct was to

determine the timing of the outmigration of young salmon im The Yukon

River past the study area.

METHODS AMD HATERIALS

Migration Indicator

Presence or absonce of young salmon in the river was used 23 a sigra-

" - 1

[
E:—ll
=)

‘

be shown by a decline in catches.

Specics Present

n indiecator, If Fish are migrating they should be available to fishing

gasr and wonld then be present in catches., Passage of the migration would

4t least fourteen 5p@cues of fish are found in the Yukon study arpa.

They arg!
1, ELamprey - Lampectra sp.
2. Seulpin - Cottus sp,
¥ LOLLuS Sp,

3. Lake chub “ ﬂybq?ais nlumbea

4, Horthern pike - Hsox luclus.

5, Burbot ~ Lota lota

P Traut*pﬂrch = Percopsis ¢ omiscomaycus

7. Longnoss sucker - uatostnvuq catostomus

8., Avctic grayling - Thymsllus arcticus

. Inconnu - Siencdus leucichthys

16. Least eisco - Loregonus 3ardin¢;1a

11, Hewpback whitefish - Coregonus pidschian

el

12, Round whitefish - Prosopium cylindraceum

13, Chum salwon - Oncorhynchus keta

14, Chinook salmon - Oncorhynchus tshawytschs

oy



Measurenent, Identification, = ﬁ lection of Saimon

A11 salmom were weasursd to the nesvest one wmillineter {éip of snout
to fork of tail) on a small 30 mm measuring board., The Fish were neasurad
fresh, i.e. immediately after cessation of wovement when placed ia formalin
preservative or guinaldine snesthetic. The saune in&iv dual Jdid all measuring.

=

1£ the coptured fish were not crushed or ﬁL@*lei%z it was very sasy to
; ¥

separate the chum and chinosk saimon from other species, even whiteixs&es.
Jur early i&tr&egéeaigs sepazatien of the small (50-50'mm) salmon was based
on pary warks, If the parr marks veve bisected by the lateral line the
specimen was classifled as a chinook, Absence of part marks or lack of
bisection keyed the fish 25 n chum {frow o mimeographed paper by Foerster
and Pritchardl/). Definite bisection was often difficult to determine
aceurately, Therefore; the final identifying critericn was a comparison

inted out by Eurgnaxﬁf which is 2 black stippled ﬂéiyﬁse oft chinook and
a clear adipese on chum, |

Salmon were either preserved in 10 percent formalin znd placed in

iabeled collsction bottles or placed in live boxes, Preserved fishes weTe

¢

Iater transferred to 33 1/5 pereent isopropl alechel solution, Cempiete

-

collection datn ave given in appendix I.

Fishing Genatr
Five types of gear were fished during the season, Gear descriptions
and fishing techniques follow,

dmdlfasé {ﬁ aé Pioneg Smolt Trowps

[

Levge swolt traps have been nodified hy the Corps of Engineers and

the Washington State Department of Fi iQ?io {1n the Rrﬂywbaeﬁ3n trepl,
i{ Foey Stc; gnd Privchard '
1834. A key for the identification of yvoung saimon, Mimeo,
2/ Burgner, R, L.
Ho Date, Hey for ldemtification of salwon fry in fresh water prior
te time of scale formation, Himeo,

ad
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wiggle and £lop inte the catching bax. The angle of the baffle screen

{figure 3} needs critical. sdjustiment for cach fishing situation to achieve
a dry avea om the face of the scween which prevents fish from escaping.
Dften the aetval dry avea was not achigved., HNevertheless, water dropping

rapidly into the catching bex prevented even the largest salmen from

&
i 7¢]

caping, As is noted later (MTrap Performonce’, page 23), rotention of
£ish in the eatghing pox was good., Ghum were caught in watexr es slow as
1.7 feet per second even though water flow thyough the entire trap was smooth
ané undisturbed, Ho rwténzian;studies were &aéé‘ea small chum in slow water,
Weter level in the trap itself was contrellsd by adjusting the position
of styrofoan floats. A single float comsisted of twe 2 x 8" x 96% planks
of styvofosnm sandwiched between 1/4" exterier grade plywoads The floats
ware held to woed 2 by 4's on the trap frame by plusmber’s strapplng. BDuring
the summer, the method of fiéat attachueat to the Z by 4's underwent a steady
avaiuti§ﬂ,tawaxé more repld adju§tmgnte' The strapping was originally fastaneé
with screws, then bolts with wing nuts, and finally 5" spikes which were
drilled neav ﬁheiw point with o cotter pin to hold them in place, A further
zid was a “"Hube Goldberg" t&cﬁmi%u& which piac@é waterspaked logs on the trap
frame settling it in the water to a desirved depth, thus eliminating immediate
floet rearvanging (figure é}f
Bridie attachzent teo the trap further vesulated its fishing atritude.
For example, e bridle tied to the lower Frawe structure sexved to hold the
trap high in the current, This method reduced the tendency of the trap to
&ive, and was nsed almost exclusivéiy whor fishing was from snags and veloci-

ties were greatsy than ¥ feet per sccond, When the traps were fished frem

baows, the bridle was fixed te the upper frsve (Figure 5}, A greater vaviety

[ 34
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Fus phato by J. Gissberg

Pigure 4. Yukon trap #12 was temporarily adjusted to s proper

fishing level by the weight of a watersoaked laog,

i

HS photo by C. Hvans

¥

Figure 5. Yukon trap #1 was fished from a boow slonhg the
Whiripool Cut Bank. '



of fishing locations was pessible when empty 55-gallen gas barrels were
anchorsd in the river with & 40-1b, Danforth anchor. These enchors held
z11 our attempts to use them, In at least three instances drifting
treaé ripped into the barrels and in one case the trap was torn looss, but
always the anchor and barrel held fast,

Ice, roet heirs, leaves, and other debris weduced the offectiveness
of traps, While fishing tﬁrﬁugh opgn leads %afmra'breakug the trap was

safety line when ice

o
@

attached to 2 boow snd could be §é£1¢ﬁ to shors by
flows endangeved it. As moro ice welted and breakup time approached, a very
careful wateh was requived,

Water was clesn in the spring ané the hardwars cloth did not collect
mch debris, Traps were generally checked from the boat after breakup., Whenm
the water ievei inc?eased; root hairs and other debris would clog the nardusre
eloth so 13 apidly @haf,eleawimg was often required at least every L0 miﬁutﬂs.
to prevent overfimw and subsequent sinking of the trap. Figurs 6 shows trap
#11 after 1 ﬁ@;r of fishing on July 13,

iés the water level passed its peak, debris diminished and el&aning Was
needed 1@55‘fraqu@nt1y, Checks and cl@anings were requived only every 2
hﬁufg byuﬂugﬁst 15. Traps fished in Fast water needed closer attention than
thaese in slowery current,

A sample check from the boat was ceonducted in the following manner:

1, Bsat tisd to réar of trap,
2., Inclined plane scfnbbad with deck brush,
3., Baffls plaﬁ@ lifted,

4, Catehin y box removed and cleanad, fish &RQ&&?&?&&

5. Catching b@a repiﬁcad baifle plate dropped, and fishing resumed.

X
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theiv effectiveness was no doubt reduced, K@xnaw! found fyke nots needed
fregquent cleaning to be effective. Prko nets were difficuit to clesn and
nost Gia&ﬁiﬂgﬁ wvere after 1 hour fishing perieds, Mere Frequent checks

would have left little tzme for actual fishing,

Gue-Meter (Diamet w) JTow Het .

Tou nets can be fished without considering permanent attachment puints.
Gur nst had a body of 1/4" (bar neasure) netting and topored t6 a cod end §
feet further back which was 3 foet long and composed 18" mesh, The cotch
was checked via a zippered opening into the cod 9na. A spare net was on
hend but was not noeded, Figure 9 is a sketch of the net we used and Figure
10" shows the crew fishing in the Yukon Rivex,

All fishing vas from avzs»ﬁos%‘rivex bost usually powered by & 40-hp
Evinvude with an aluminue work prop, The ué was fixed to eye-bolis on each
side of the craft's stern 5y'tw0 100~footr lines, A crab pot 5&11@0& flos
was elipped te the net®s {rame to prevent twisting in the lines, A sample

tow was conductad as folleows:
1 lha boat headed slowly upstresm as the net was payed from
ﬁhe boat,
Z, VWhem the by zﬂle lines becams taut, we begen towing under
full peower,
3. The tow was terminated after 5 or 10 minutes,

4, The net was aatri@vedtwith anly a single line (by releasing
pressure oﬂ'ﬁhg gther line, ihe not frame was pulled in sids.
wWays and fish iﬂ‘ﬁh& cod end could not escape),

- Towing aveas were designated by code numbers us shown in apnendix B

and appondix F gives ﬁ@%plLte eagch éata.

i/ %erﬁs, 0vra L.

1881, Abundance and age of Kvichek River yed salmen smolts. FUS
Pishery a\uxf{bﬁisz #89, Velw 614
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Minunow Traps

=

Small, wirc ainnow traps (1/4" mesh bar measure) vweors fished throughout
the summer, Eé had at least one baited trap fishing frem our beat dock at
all'timaﬁ. |
Li?eyggxas

During July and dugust we kept some yvoung salmcn in live boxes, The .
boxes were ﬁa&e with 1/8" haré@are cloth oy 1/8" nesh netting materisl, They
were placed near the bank ot camp. Cur PUTPOSE WaSLTO double chock ouy
identification of salwmon and ig examine any growth of the voung fish,

Hater Upta

Velocity

Hater velocity is an importent factor in riveflﬁiﬂhing. Faster eurvants
Carry greatey vélaxes of water into the geay and move Fish should be canght
than in zlowey wétex arous., C@ﬂvexﬁaly, if the water velocity is slow,
entrapped £ish may be sble te oscape from the gear,

Vater velecity ot trap ond Svkee-net sites were measured by doternining
the average time required for three small sticks ©o drift from the bost to
a balleon flost 100 feet away, 'ﬁ ét@p wateh gave time to the Beavest second,
Determinations of water velocity were made thn;éitea were f£ivst fished and wers
rechecked whenever altering water levels iméicate& velocity changes, Veloeity
recorded during tow-net efforts was the effective flow of water past the net,
l.es viver velocity plus forward movement of the boat, The time in seconds
for several sticks to resch the balloon was used during the tow,

later tovel

The water level was rocorded cach dey st noom. Level LEX0 WES tﬁe
approximate river height on April 27, Aillxeaéings were adjusted te this
level, Galibra&aﬁ‘éﬁ&kes were driven inm the bank at camp and read to the

nearest inch,

11



Hater Tempevature

¥

Water tem§eratuxé'was taken with a one degree f.A§aekeﬁ thernometer,
The rveading was made just below the surface at noon.

?uwbiéity
Water turbidity was recorded iﬂfrequeﬁﬁiy.during the season. e used
a .8, Q@Qlogiéal Survey platinum wire turbidity »od and else o black mod
white 6" dizmeter Secchi disc.

Complete watex data ave presented in appendiz H,

Heather Data

Air temperature was read from 8 Taylor haximume-minimun thermopoters The
maximum and minimue vesdings were pade &&ah'marniﬁg e ot e e
The maximum, therefore, would have been the high temperature of the previcus
day end the minimum would have been the low temperature fov the previous
evening or present carly morning: The air temperatuve was also recerdsd and

the thermometer was then ree-set,

;ngidenﬁ(&ighﬁ

Incident Light intenaiay.was>tecarde& in foor cawdles sach day “igh.ﬁ
General Blectric type PRI SxnosuTe meter. The #iass face of the phote-electric
cell was aiﬁe& directly at the 5Rf for the reading.

Cloud eover

a3

The cloud cover sach day at noon was recorded in percentage symbol

Completc weather data ave given in appendix #,

12



RESULTS

Fishing in Ice Conditions.

The Yukon River was largely frozen over in early May, Fishing with
fyke nets and traps was gasﬁible'i& open leeds zlong the bank at this time,
3ra&Fuﬁ was g gradual pvaccss C@ﬂ&lﬁ»ln mainly of ice slabs bfwﬂklﬁﬁ of §

the 50lid ice areas. VWhen pleces of ice wers brenking free, a careful wateh

o

£ the gear was vequired, Traps fished from boows could be pulled to shore

&

by 8 safety line if ice thragienéé them, From May § te May 26 trap #1 was

fished in loads at Whirlpeel Cut Bank, Ics flows ﬁhaﬁ iﬂcr@ase: and we depended

on the tow net wntil June 8, The tow net was ea&ag;ally da@fﬂl on Nay 21, 42,

and 24 while thick jce Fflows were moving past the study area. Tha net could

- be maneuvered to &@dg@ ice chunks and & 5 oF 10 winuté eFFort could be achieved

rost of the time, After %g} 249 ice flows thinned out and thu 138& large piecs

- .

S 1ce was scen in the viver on May 26, Figure 131 wmtha%eﬁ @baut 1650 houys

on May 22 just after hr&akuv had bagun,
y 22 ] p had beguy,

2 . .

Fishing Bffors and Effoctiveness

Fishing effectiveness depends on several factors.  One of the most
imporiant is the volume of watsr strained which depends on fishing avsa of

&

the gear and water vélocity. Alse, disturbance of the water flow in front of

. gear pight reduce its fishing effectiveness,

¥

iraps, fyke nets, ana tow nets can be csﬂ;aved wlﬁz xesﬂec* to these

conditions, The traps uaﬁaiiy intercepted sbout 3t x1 1/2’ = 4 1{2 Syuars
feet of water n@eé&ég tﬁ@y did not fish tetally submerged {é&e‘fi@uras 4 and

5}, Fyke nsts generaliy strainsd 3% x 2% = 6 spusre feet of wata&.‘ The oig-

“meter diamoter Tow met Fished § 1/2 squars feet of water and in fishi zg ares

3
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Figure 11, Breakup on the Yulkon River neay Whirlpoel Cot
Bank on Moy 22, 1965,

it wae most efficient, When towing, the bust traveled upstresm, It was

then mors effective than stutlonary geor. However, during & ne tovs we
could wske no hsadway and the end point of the tovw was dewnstrean {rom the
stayrting point,

Hith regard o turbulence the tow net wos slways benind the boat and

in or nesr the influsnce of the sropwash;  Trans and fyke nets fished from

booms did not affect water flow but 17 fished Ffrom snags or single Larrels

there wes some disturbance. This effect was reduged by using long {about 50

feot) ettachment lines, Conditions of fishing For such type of goar ave

given in the originsl site descriptions as presentod in appended material,
Only rarely were tuo or more kinds of gesr Fished simultancously, o

wanted to be coriain ths
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by trying to handle toc masyy £ishing situstiens. Vor example, installing a

trap was st £irst very time consuming. A% we handled them wmore it was

E ]

possiblie to locate géﬂd fishing sites and sot them;ag ﬁitﬁiﬁ a few houwys,
From May 20 until June § our tow-net efforts wers regulafly successful, After
June 5 we comcentrated on fishing ifraps becsuse Ws had not yatreéugﬁt any
salmon in them. From ﬁhg starﬁ‘they fished well and, once Installed, they
could be fished at a specific location for periods of several hqurs, whereas
the tow pet was constantly woving within a zore general arga. Therefore,
fishing after this &aﬁe'wasrmaiﬁiy with traps. Buriag ﬁhe week of June 11-19
our gas supply was running lovw and we maintained fykenﬂet #5 close to camp
where it ¢ould Le ch@ake&‘@c&nami&ailya | |

Yhen twe types of gear were fished simultaneeusly they genorally gave

similar results., Examples are given:

1o Fyke net vs trap
Fyke-net £#6 snd trap #5 were Fished frewm g snag in slow water
{velpeity = 1.7 feet per second) for 23 hours oo June 13 and 14,
Sticks dropped near the fyke net demonstrsted that the trap was
not straining wgter that had passed t%raagﬁ the fyke net., The
fyke net was held near the surface in this slow current by an emphy
Segallon can, 'Figére 12 shows the fishing s&ﬁuyh
In Z3 hours of fishing the fyke net caught three chum and the tvrap

captured twe, In all other instances where fyke nets and traps

H’a

ished the same ares, neither was shoun to be meore successful in
fishing than the other, e,g., Syke-net #7 and tray #9; fyhke-net #5

and trap #8,



Figure 12, Fyke-net #6 and trap #5
iy = 1,7 feet per second) on Juhe 13 and 4.

Trap vs tow net ‘

o June 11, we tewéd in code area #5 (sce appendix B} near trap
site #4, Tow-nst velocity was 7.4 feet per second and water
velocity at the twvap site was 4 foet per second, Four chun were
caught in a C”aﬂ«m'inw:@ tow or eight per bour, In 6 hours the tyap
caaghﬁ 18 chum or 18/6 = 3 per hour, Realizing the trap strained
less water th&h the tow net the catches sre not as dis¢repant as
they appear,

Fyke net vs tow net

Fyke-net #3 fished Victor Slough (ses appendix C) for 1 hour on
June 4 and capght five chum salmon, Nuring this time ¥e alse made

two Seminnte tows, catching two chuw, Iy extrapolation, an hour of

towing would have produced (60/10 X 2} = 12 chum, or over twice the

16



fykoenst catche This nay veflect the larger fishing area of the

e

tow net and igs faster fishing speed (7.8 feet per sccond vs. 4 feet
per second for the fyke net),

Fishing effectiveness is not the ouly factor in'égtefmiaipg which kind
of gear should be used, but overall ease of ha wdling deserves consideration,
Undey ?ﬁe v Perforsance”, page 23, some other factors are 11*“&&:

Even within a single type of gear, fi shing g sffcrt'is nct»é@nSﬁant. Yukon
trap ¥5 fished where walter vééﬁzities were only i;7 feet per second while
Yuken trap #7 fished in aurrénts flowing at 6 feet per second, Yukon Fyke-net
#2 was attached to 2 hoom and fished 40 feot from shore whereas Yuken fyke-net
#9 was tied te a barvel in the middle of Hodzana Slough near camp about 300
f@aﬁ‘frmm either shore. Tfapa fished from booms generally intsrcepted no

water than snap-fished tiaps beecsuse the latier fished higher in the water,

24=ffour Fishing Peviod

Throughout the season, niéﬁt catches 4id not vary significantly from
day catches, HNormally, our fishing effort was between 0800 to 2400 hours.
Faaﬁ&~the»e10ck chocks aypreximaﬁely every 2 gé@kg failed to show & nocturngle
diurnal variation in catches.

As an ax&mﬁ1§$ a Z4=hour check from 0830 June 7 to (945 June § at fyke-

B

" %

net site #5 rmduc&é 145 fish, Ho evideac@ af diurnal or nocturnal neaking
was ovident, The eatch during this period for d-hour intervals is given in
table 3, Available light vanged from 11,200 foot condles st 1200 Juane 7 to

r

9 foot candles at 0050 June 8,

Catch Data

Chum

%

He fished traps and fyke nets in open ice lesds from Moy 6-20¢ but ne

chum were caught, Tows from Hay 25 te June § wervlgencrally successful

17
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Tabile 1, Catch of chum salwon in fyke-net #5 from 0930 June 7 to 0945
June 8 by 4~bﬁuA perieds, 1263,

Fishing Peciod T Rumber TTTTYRCINGRE Light
{to nearest hovny} i Chies o time Yoot ganuicﬂ
GO00-31300 | 24
1360-1700 | 27 1200 11,200 foot candles
1700-2100 21 |
2100-6100 ’ S
010Q-0500 ‘ , 24 8050 2 foot candles
0500-090C | 28 ’
145

catching chum, Catches ranged from U te 6 chum and d4id not appear teo reflect

»

any obvicus Qluctu tzgns in abundance lavels.

0,
by

The first tray (#2) used since May 20 cought § chum in 10 minutes. and
100 chum in 2 hours on June 5, The f£irst full week of tyap fishing on a
regulay basis {June 2-15} averaped 7.04 fish per hour. This rate dropped to
alwmost zZere per hour in Aupgust. Since tow-net data to June § did naiuawrgzp
to show changes in velative ahund nees 1t may be suspected that good trap
catches would have besn possible en the days we vers fow netting, As discussed
pader "Fishing Lffort aﬁé Effectiveness”, page 13, the tow-net efforts are not
exactly comparable to trap-net efforts so this assumption is subject te that
souree of 2rToT,

Tables 2 and 3 show average number of chem caught in treps and fyk@
nets per hour by weekly perieds throughout the season. The average nubor of
chun {(to ﬁhe nearest .01} WS leterpined by dividing the total sumber of chum

caught during the weekly period by traps er fyks nots by the mumber of hours

ey









o

fished by the gear (nearest 1/4 hour). The weskly pericds were delimitved
50 May 25, the day the f st chum was caught, was the begiﬁniné of a weekly
period, Trap #5 and fyke-not #6 fished in slow water [vel@cit? = 1,7 fest
per sacond) for one weekly pﬁiimd in June and their catches of chum are much
less than catches foy gear in‘fésﬁer areas, Fast water aveas were Clished
regularly during the summer; i”her sfore, hourly catch data is given only for
velpecities greater than 2 feet per second, Eonnluta daily fl“ﬁlﬁ{ nf@rm@ilﬁn
for traps and fyke nets are presentsd in appendixes B and D, mespectively,
Cntches of tvap chun veaked ot 17,95 fi ish per hour during the first week
of trap fishing (June 2-8), This rate steadily decreased to .29 fish per hour
on June 23-28, then increased to 1.43 fish per hour on July 21-27, After this
catches were always below 41 fish per heur. Th@ last chum was caught on
Augusi 24 in tvap ¥12y Fishing was terminated for the season on that day.
Chum catches in fyke nets followed an identical ﬁaét&rn as far as peaks
are cencerned., The second peak for the fyke nets is not as noticesble as the
second trap peak (03 fish pev h@ur VS 1;43 fish per hour on July 21-27),
but this is influenced by the largs-meshed Lyho net that was used then; i.e.,
wany of the smpll chum were not ratained by this net ss the mesh size (1/4%)
at the cod ¢nd was too lﬁrga tu assure retention, Ye defmai ely saw young of
the year chum insecurely lodged beéwéen meshes of the net,
Chum could be caught near shore and in the middle of channels, Traps
and fyke nets caught them in water from 137 to 6 feet per second, In general,
and 2specially in early June when peak numbers were caught, the chums seemed
to be dispersed througheut the width of the Yukon River, both in the aain

chanuel and side siouphs,

Pt
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Chum were caught not only at the surface but slsce in deeper areas.

'y
[
3
&
L]
i3]
o
o
o
[ =5

Fvke nets at sites #5 gnd #9 were fished below the surface.

“on the river bed © feet below the surface. In 3 hours fishing on June 19

it caught twe young ef tho year chuz and a surface net caaturel four cl Ui

b

Ho salwen were caught at site #9 when it was fished 10 feet y Aupust §

tion csnnot be determined

ﬂ;\

and 11, The actual vertical distriburion of the wigr
but at least some of the migwénts are using dosp aiaasa

Chums were most abundant durlng June 2-8 when the water lewvel was highest.
The peak height was 217 Lnéhes on June 1, Water levels fell to 155 inches by‘

.

Jung 8 snd continued declﬂning throughout the summer (see gppendix H)., As

indicated above, catches of chum salmon alse decresased during the summer, Howe
. & [

a

ever, after rains water levels often incressed as much as 40 inches in 5 days
and chum catchas do not seom to be releted to these fluctuvations,

s the water level dropped, velocitles decreased. For example, fyke-nst
#5 on June & fished in water af S€% feet per second.s By July B the velocity
was only 3 feet por second, The water level had dropped from 155 inches to

130 inches, VWhen velocities decressed we were always careful to keep a net

in fast watey where the 1964 study had shown best chances of caiching Fish

existed,
‘Puring the season 59¢ chums were caught in traps and 298 in fyke mets in

1830.5 fishing hours. OFf thess, 474 éﬂd 264, respectively, were¢ measurad and
the aversge length was 38.21 mwe Whem this lﬁﬁgth is compared to weekly
averages (where the nuwmbey of fish is grepter than 10) the differences are
less than 1,50 mw. The highest average was 40.25 ma during June 2.8 fyke.
net catches and the lowest average was 37,73 mn duving the July 21-27 trap
catches, Weekly average lemgths by week of trap and fykesnect fish are given

in table 4,

20



Table 4, Average lengths (mm) by week of chunm ssimon caught by treps and

_ fyke nets, iU63. e ot ‘

) S v iraps ‘ T Py“e F“ts "
Heek Kumber - Average Tamber  Average
‘ of Fish Lomenpth o of Fish  Length
Jupe -8 3z 38.93 53 ' 40.25
June 8-15 226 38,64 182 | 39.%%
June. 16-22 5 ’ 40.40 16 _39.56
June 23-28 . 47 39.42 1 ' 42,00
JunelﬁﬁvJuiy & 20 40,00 0 i}
Julle—lﬁ 7 44,71 2 . 36,60
July 14-20 45 39,16 6 43,50
Jﬁiy 2327 30 37.73 4 | 37.75
July 28-August 3 4 ‘ 37.25 | g ¢
Auguéﬁ 4-10 . & 37.67 0 0
“August 11-17 ' 1 36,00 o Y
ﬁngust i8~24 1 ‘ 41,00 | a 0
Totals 474 ’ 470481 264 278,73

' ' sum of all lenest! 28047 e .
Grand Avezage tﬁtal%iiﬁggr@iéA§fnétgi& suved ~3§§§ == 39.21

¥

Forty chus were caught in: the tow nets from May 25 to June 8, Their
average length was 35,20 mm, 4.01 mm smaller than the average of 35,21 mm
found for tyep end fyke-net fish, Fossibly these were nlyruﬂt‘ that had
hatched near the study aves and the larger fish (39,21 ma) way have come from
farther upriver and had move tine for gr@ﬁth@ We doubt that the tow-nst fishes

selectively for smeller fish because on June 4 a 77 mm chineck was captured

and clscos as large as 330 mp wers also ecaupht, The felrly constant size of



fish during June, July, and‘ﬂugust correspends to & situatieﬁ‘neﬁiﬁéd by
Levanidov and Levauiﬁgvaéfvgn the Amur River inm Siberia. They Found mpininun
Sized chum present throughout a 2 1/2-month downstreawm Qigxmtimﬁ aﬁéAﬁégli
that migrating fish ave continuéiiy r@ylgc&dAbﬁ %ewiy~h§ﬁc&aé fish., A ;
ﬁimila; situation may exist in the Yukan‘ﬁiverﬁ

Chinook

Traps and fyke nets fished in ice lends caught no c@iné@k even though
velogities were as hipgh as ¢ feel per s&cané, K&Tﬂﬁgj caught red salmon
Ce merka as lavge as 130 m in the Kviehak River where veiééitias wuré'g%
low as 3,1 feet per second, Therefore, if lovge chinook were present ve
prﬂﬁ@biy would have caught then,

The tow-net effort caught only one ;hiuaak (77 mm long on June 4}, Fiéhing
wiﬁh ﬁiaﬁs and fyke nets duiing June, J&ly, and August caught 57 chinocok. Catch
per hour of chinooks by weskly perieds f@r traps and fyke nets is given in
tables 5 and &,

Poak catches of chinook f@r~tra$s.an§‘§yke nets do net correspond as did
peak catelies for chum by trap ﬁnd fyke netss Traps peaked duving July 7-13

&

at .28 fish per hour and fyke nets peaked during June 248 at .54 fish per hour,
This is probably because so few fish were Caught during the year that data on
relative sbundauce ave probably misleading,

Length frequency aiﬁﬁribuéians for 57 chinook (oniy one was not messured)
are given in figure 13, Tﬁ& afer&ge size is 78.84 mn and the féngavis‘4% mméf

te 118 mm, Hetching size is probsbly less than 30 ma so these fisk must have

beon feeding in the viver for several weeks,

. The complete absence of smalley

17 Tevanidav, V. L. @nd 1, W, Levanidova T I ‘
1957, Food of young Awr chum salwon in fresh waters Fish.: Zes. Bd.
Can, Translation Series #102, "

2/ Eerns, Ovra B,

- op cit o

3/ The lavgest chum was 5¢ mm and the swallest chinook was 48 mny Spall

chinooks were always fatter thon the lerge chums which were very thin.
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chinouks way suggest they &aﬁah upriver from the sﬁuéy aress Singe we
did not investigate spawning | habits of a;ulﬁ salzon, no cenclusions can be
roached at this tiwme,

Gnly twp chinesk salpon wers captured in seine haals ol August 1 and
“ . { i 2

13}, The 1964 study found an increase in shundance Qf salmon in seinme hauls

 as the summer progressed, It wag tk@u ght that these Ffish might be taking up

&

residence in rearing sreas along the ?uk@n, Tou fouw aalman were caught this
season to claxify this thinking., It may indicate that fewey chinook were in

the arsa this year however, Fer exazmple, in 1964 fron August- 11-1%, inclusive,

18 seine hauls covering nearly 4,000 fset vwers mads in the Yukon River, ‘Ivwenty-
: g ne s ¥

five chinook were captured or one salmon svery 160 foet, Twenty~s@?eﬁ similar
hau1§ in 1965 from July 17 to éuguSt 18, inclusive, caught only e chinook

in almost 12,000 feot of b@acﬁ ox only ene salwen every 6,000 feet., Our
seining technique was standardized this yeavr and was mueh smoother than the
first yesr's ﬁfﬁ@rtas Thersfore, we believe the relative seareity of chinook
in seine houls reflects ﬁhéir %Ctuai abéanae in the river system,

Gear Performances

Tran

o

Performance of mﬁlt irzns in Yukon River conditions was excellsnt,

1. 7They are ﬁt&xéy and faggs&, Trap #2 was hit by & large ice £low
ofi May 19 and the anlv demage was = slightly bent ldwer frame, Trap
#3 was jemmed by a 12»f99& log on July 7 but was unharmed. Havdwars

~cloth withstands twigs and stieks witheut ripping.

5]

2, Traps preserve the ide eatity of the ent apped Fish. The Fish ave
nearly always slive when the cotehing box is checked and even if

dead they have aanly zarcly been muitilated,



Z, Cleaning and checking 1s a Fast and easy job. The tyap does not
have to be remOVe& from its fishing location or pos: tien for this
operation. Tne hardware cloth can be viporously brushed without

damage or Tipping,

End

4, Traps are adjustable 10 iFf ei@at fishing conditions, Ad}bstzan
of the styrofoan floats prenarly positions the traps for any cﬁrreﬁﬁ,

G. The traps could be carried to end from sites iﬁ~$ithe} the 23-foot

river boat or the small lé~f@ot'$uraﬁraft"

6. The traps diauzud s¢ even if torn from their %ishinngagitimn by

drifting trc@&& they coulq be eas sily found ﬂawugir@ama’

The traps had one drawbsck. They could fish‘aalyzga the sgrfsceiéuﬁ
could not be used to expnine the vertical distridbution of migrants,

Retention of captured fish in the traps was excellent, fn 57 chiﬁosk
was left in tryap #7 (velocity = 6 feot peY %ac@n&) for 1 haur'lﬁ miﬂpﬁ&s and
two cleaning checks, A 79 wmw chinocok remained in trap #12 {velocity = § feet
ner second) for 4 hours snd four checks, %eth figh eseaped, |

If twe traps were fished sid&\by.sida at the same time, catches for each
should be similar, Duplicate traps were fished nt site #3 (June 24-27,
inclusive) and site #9. (July 16-22, inclusive). ;agla 7 gives vesults of
these fishing efforts,

411 catches were similar except chinook at site #9 but this difference
{7 chinock for original trap and 1 in the duplicate) may only veflect the
Low muabers of chinook caught,

e

ivke Het

Fyke nets fished as iﬁdicataa in @he 1864" summary Teport. Debris and
rool hairs were a major problem in the $first ﬁaw woeks following breakup,

Adequate cleaning invelved tﬁxinv the net to shore for deying,



-

T@@l@ 7o {atch data . for iﬁ%llcdtﬁ traps at two Yukon River sites, 1965,

R ) Tetal Hours o ’ wyzgzval puplicate
Site No.  (each tyap)  CGateh - pyun  Tpap
3 37.75 - Chum S e 13

Chinook i ‘ 1
All species 284 - 314
] 27.25 Chun _2% 25
Sinook 7 i
ALl speciss 122 122

Fyke unsts fished well through opsit leads in the ice éuring:&arl? spring
before floating zim%g and debris became ébunﬁaﬁtg One fyke net was lost whenm
a large ieé‘flaw smashed it ﬁvg 19 and a second was lost when a floaﬁiﬁw tree
tare ont the act's gnag attachw&nt.

Fvke nets with cod end mash of 178" x 3/16" retained small chum wigrants

Larger c@ﬁ ends (1/4") allowed swall specimens (40 mm) to slip through but

easily h@id the chinpek smelt larger than 50 om.

Tow Hets

As indicated wnder "Ice Conditions', page 13, tow nets wexe used exten-

sively from Mav 21 to June 8, Catches ranged from zero to six chum for 5 or

10 wminute tows, In aﬁllﬁlﬂﬁﬁ one large chinoek {77 mm) was captured on June
4. 8glmon wers collected in most code aveas, ‘They could be ca aught not enly
in fast wuater aveas but alg@ in amﬁe arens 10 and 11 where the velocity was

very slew (less than 1/2 foot per second),

¢

the mathod of tow netting was not alterved during these efforis, By

dodging dabris'thm net remained out of prop-wash turbulence, On Jume 11,

two 10-minute tows were Hade., %ﬁring the Ffirst, the net was pullied divectly

&

in the propwesh at all times, For Es second tov, zigiagging was done so

A%

s

the net was outside propwash eyiwrta most of the time., Twe chums were caught

£nd
L



- in the fivst tow &né.mﬁe chum in the second, ?isﬁ conld be caughi by s&a:
beat so we did not 3it&m%t to use two beats for towing.

> .an élaminam wera wr@g scomed to reduce the s%faiﬁ o the metor nnd na

wotors fﬂllaé to guaaxman during tows, On June 4, the net frame was bent

when o submerged object was gfrackﬁ he firame was éaﬂily reshaped by hand,

Tows wers always less than 10 minutes and sccumulated debris was never a

:

problem, Total time of a lﬁﬁginéta Tow, including setting “the net, sctual
towing, retricving the net, snd checking the catek, ﬁsualiy teak about 20
minutes.

Towing in the Yuken Rivgé required a constant watch e vhepe the boat
wes headed, The pull of the met made yapid turnisg ¢ifficult and a SERORE
grip on the throttle was necded. The continual whine and noise of the moter

fgan to wear on the driv@r’$ nerves aftey ssveral lﬁegiﬁnaa TOWSE.
mﬂie%u cateh data ave given in appendix I,

Seine Hauls

From July 17 to Awpust 19, seine hauls wera made an several representative

types of gravel beaches in the study ares. HNo chom and only two chinook were
aaugha, The 1/4% mesh of the scine could not zetaln chum and tha probable
nificaice of low chinook catches has been 1196&536@ under "Chinook", page
2Z, Seine havls could ha\co&yieteé.sasc&asfﬂlﬁg using wéﬁexs as desceribed
under "Hethods aa& ﬁéterialé”q
Complete caich data are siven in appendix 6,

7

Minnow Traps

Chubs, burbot, and scuipin were comnonly ceaught in winnow traps. Ucca-
sionnlly pike and suckers were, eaught, Neo other species weve canght, We did

» not keep accurate records of minnow-trap f hing eifort alithough at least one

Lrap wa

in

fished from o dock at cawp throughout the SUREOY

v
&



was not successfnl,

)

attenmpt to rear small fish to verify identdfd

Byidenices

determined because we were net able to obtzin 1

Theregfore,

i of the group. Chaenging wa

Au

ﬁ

overturied live boxes and sub se went losses of §

i

Y

T ng u{}_blr‘ t"ﬂlﬂ@@ ES
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ul o Mz g e X - . TR
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salmon was meagsured
o
length on these datss [covering

T
[
l

o

[

!
!
1
1
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2T levels aad
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v ' ' ~ : CONCLUSTIONS

Tﬁé First chum salmon was caught on May 25 and we wexs still catching
thém on August 23, 3 months later, Most of the migrants passed the study
arvea in 2 or 3 weeks following breakup. A small secondary peak was noticed
near the end of July. Catches per ﬁgﬂw for traps by'wgekﬁy periods ranged
from 17,95 chaé per hour on June 2-8 te <82 f?shiga? hour during August 12-24,
These fish wér@ éispérzeé throughout the width of the river system including
main sloughs and side channels, Theii distribution may have been regular
in»m vertical divection also. Nipe hundred thirty~fauz‘éhmm and 53 chincck
were caught during the season by all metheods.

Traps, fyke nets, and tow nets Caﬁch‘yﬁﬂﬂg salmon effectively on the
Yukon River,

1. Traps are rugged and sturdy. They can be cleaned and checked
pasily and rapidly. Trap caught fish are in good condition and
rarely have been multilatod. Traps are adjustable to fiShiﬂg in
differant wntery ?Qiﬁciﬁies and can be rocovered if torn loose.

We believe they are best adapted for use om the Yuken Rivar;
2. Fyke nets can be set repldly in Fishing nosition and they can be
.

fished at any depth. They are bothersome to clean and check, The

mesh is easily torn by twigs and debris, They will not float and

are sgﬁﬁﬁiﬁes ivretrievably lost,

3. Tow nets af&vsasy to ci@aﬁq They nre nansuverabls and debris in the
river can beJavwidcdy 1t is difficult to tow for lemg poriods of
tine and %kér@f@ra'caﬁchas ar¢ not 1&rg&; |

~

N - He believe a nearly constant fishiag effort with traps is possible throughe

out most of the ice-free semson on the Yuken, Trap or fyke-net fishing in




I[

April §ﬁé May eould bo conducted thyough open leads from baémﬁ on cut banks
and later fishing could be from floaﬁs or othsy mesns of atiachment, The
igking shﬁmlﬁ be adjusted so the tfags conid be under constang
walch., Fishing aveas closest fo camp woulid be most desizable,

Puture w&r& might consider a comparison of the fsiﬁtiye effpctiveness
of traps, fyke nets, and tow ngts,

A sugpested data sheet for a next season is jlven in appendix J.

Appendix K lists it®m$4ﬁ&Vb@ returned to Hodzana, 1966, i¥ possiblo,
' ered sepa-

A proaposal for the next season’s fishing effort will be off

rately,
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APPENDIX i

Daily Weather and Watexr Data, Yukon Study, 1865

Tukon RAVEr

Incident Light

Al Yemper~ tiater ,
Date 0300~ ature Level , Foot
o mn 3000 Max  {°F,)  (inches) EvE/  Candles  Ciowd?/
April 27 32 .38 42 iy
T 28 21 . 26 38
20 i5 L 21 37
30 2 25 3%
May 1 24 57 39
- 2 31 56 41
3 13 1 41
4 11 17 21
5 5 75 27
6 25 32 45 34
7 28 43 51 34
8 28 .40 54 34
g 24 33 44 34 G
10 34 27 g
i1 26 45 49 34 33 Do
12 24 40 50 33 37 g
13 26 37 49 34 35 G+
14 28 490 51 34 40 I+
15 ' ' 34 45
16 27 40 57 24 48 g
17 25 49 55 34 58
18 28 53 62 34 66 0
18 36 50 61 34 58 of
20 %5 52 €3 56 O
21 33 48 65 34 0
22 37 50 73 33 . O
23 33 58 60 99 g/
24 39 57 62 35 114 i
25 44 ‘59 64 37 i21 §.50 2,400 o
26 46 57 a7 39 130 7475 11,200 O
27 48 69 75 39 152 7.50 9,600 0/
28 44 43 73 49 178 7.75 11,200 o+
29 41 83 65 41 198 . 7.75 11,200 o+
30 29 31 68 a1 208 5.75 2,500 0+
k3] 29 34 37 41 214 $,75 2,800 D+
June 1 29 35 45 - 41 217 7.50 9,600 0+
— 2 33 40 45 42 216 5,50 2,400 O+
3 43 A4 55 42 207 5,50 2,400  O¢
& 43 50 54 45 199 5478 2,800 .
5 42 58 63 46 183 7,75 11,200 a/
6 36 59 64 43 174 600 3,200 Qe

17 Exposure value (BV) 5C high range Seiiiffe

i /. Cloud. cover desimation:

{

6/
g#
g+

-

4 H B a0

4

glear - lesz than 8.1 sky covew
scattered - 0.1 to less than 0,6 sky vover
broken - §.6 to 0,9 sky cover

svercast -~ more than 0,9 sky cover

this



Appendix H ~ Daily Weather and Water Data, Yukon Siudy, 1965 (continued)
o : o ~Yukeon River ' R
Comir Temmer~  Later Incident Light
Date TURRGS ature Level " Foot
) Min 1090 Mex . (°F.)  (inches) . VY Candles  Cloud®
Jome 7 46 35 62 48 167 -
8 43 R 63 4% 155 6,75 5,600 o/ -
g 44 54 63 59 157 7.75 13,200 G/~
10 49 58 60 53 155 . _ Ofte
i1 33 60 64 .52 156 8,75 5,600 Gre
il 49 54 67 52 154 450 1,200 o
15 48 58 62 53 144 7.75 11,200 o/
14 46 56 64 53 144 6.50 4,800 8/
15 41 70 74 54 146 7.75 11,200 o#
18 23 57 71 54 151 6,00 3,200 o8
17 45 54 62 54 156 7.00 6,450 Gt
18 49 48 60 54 166 s 00 3,200 o+
19 38 72 74 54 166 6.75 5,600 O+
20 48 56 70 54 177 6,25 4,000 0+
21 46 54 72 54 166 5,50 2,400 8+
22 41 64 72 55 150 5.50 2,400 B+
2% 48 58 68 55 148 6,75 5,600 O
- 24 50 53 72 . 85 142 5,50 2,400 0+
25 44 68 3 56 140 6475 5,600 G+
26 49 69 75 57 137 7.50 9,600 a/
2 44 67 72 58 137 7.50 9,600 o
28 46 59 73 55 125 7.0 6,400 O
29 52 61 65 59 117 " Fo 50 9,600 o/
30 45 68 70 Gl 114 7.50 9,600 o/
July 1 ' 55 68 71 60 114 §.00 12,800 0
2 51 56 70 60 110 6425 4,000 g+
3 41 67 74 Gl 107 7.25 5,000 8/
4 50 60 72 .61 105 725 5,000 0/
5 58 67 75 61 101 8400 12,800 o/
6 52 G0 70 60 107 8.75 22,400 o/
7 54 68 7 62 120 8,33 17,024 0
8 g5 &7 73 61 134 6,33 4,256 (4=
9 56 65 77 80 130 5466 2,656 O
10 88§ Ga 67 &4 124 766 10,624 {
i1 56 68 70 62 120 7.66 16,624 9
12 54 65 74 42 110 7.66 10,624 0
i3 48 63 75 64 112 7.6 10,624 0
14 49 69 74 83 103 5,33 4,256 0=
15 85 55 67 &4 - - 09% 7466 10,624 o/
15 47 i) 72 62 091 666 5,312 o+
17 52 &3 70 62 096 7038 8,512 0/
18 54 83 6% 62 100 6,33 4,256 0+
19 52 55 a8 62 109 8,00 12,800 © 0f-
20 a4 55 56 50 107 7,00 6,400 o/
21 33 56 60 60 162 - 7.00 &,400 o/
22 43 62 67 59 101 7.33 8,512 o/
2 37 58 6% 58 67 6.00. . 3,200 G



h 2iv Tenper~ Watey 1mciﬁanz,Light
Date qElg- ature Level ' Foct
. Min 1008 Max (°F.) {inches) By - Candlss - Cloud
July 24 49 55 7p 60 097 5,56 2,400 O+
T zs 45 58 65 55 102 5.58 2,400 i
2¢ 48 60 64 60 104 7,66 10,624 g
2 40 60 67 61 107 7,66 10,624 0
28 49 65 48 62 111 7.75 11,209 0
2 . 37 &7 73 61 111 633 4,356 0+
30 48 63 74 61 108 766 16,624 0
21 42 65 7% 62 111 7.66 16,624 0
Aug, 1 48 83 . 74 62 112 7.33 8,512 o
2 57 62 72 62 108 5.66 2,656 0t
3 48 66 69 59 97 6,33 4,256 o/
4 43 63 62 58 91 . 6400 5,200 o#
5 53 58 84 58 85 5.66 . 2,656 0+
6 52 58 @p 59 82 6,50 4,800 Qb
7 48 58 62 3% 81 4,75 1,400 3
8 44 53 54 59 79 5,25 2,000 0+
g 50 54 5o 60 ;72 4,56 1,328 4
- 19 48 56 62 60 w65 4,75 1,400 o/
11 45 85 62 60 63 5.33 2,128 (4w
. 12 40 54 64 58 61 7,50 6,400 o/
13 33 54 &g 56 63 5,50 2,400 0%
14 47 54 58 57 77 5,00 1,608 0+
i5 44 52 56 57 87 5,25 2,000 0+
g 16 48 54 s 56 103 5,00 1,600 0+
e 17 44 56 59 55 102 5.50 2,450 0
i 18 38 58 &2 55 95 6,50 4,860 0/ -
o 19 35 58 61 56 52 7.00 6,400 g
20 46 62 . 64 87 92 6,75 5,600 5/-
21 48 63 58 57 90 6.75 . 5,600 0
22 32 58 60 57 87 4,75 1,400 O+
23 50 54 66 57 82 4,50 1,200 0/~
v 2 41 51 56 56 79 4,60 200 ¢/
| 25 38 48 52 54 76 4,50 1,200 0/ =

< Appendix H - Daily Weather and Yater

Data, Yuken Study

2 1965 (continued)

__fuken Rivey -
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APPEHDIX T

ted buring the fuhnigrant

Sulpon Study, 1965

Toetal

. o
Collection fate 4 e @is§ﬁw
Munber = 8 s sition
&3 i3 ey v
EBS-FG5-26 Moy I% 13 13 AAC
zu-bss 27 May 26 8 & ARC
RES-FE5-2 May 28 8 g ARG
RBE-FEE~28 June 4 - 58 - 5 35 Bal
RB5~F65-30 June § 24 24 ANG
AB3=F65~31.  June & 853 . 8% FAL
RBE«F65-32 Junhe 3,4 4 i 5 FAL
BBE-FH5-55 June 9 175 3 178 FAY
ABS~-F65-34 June 9,10 171 5 i76 FAY
BES=-FG5-35 sune 11 26 26 FAL
IBE-PH5-36 June 12-16,18-19 46 3 AG FAY
RBS«F65-37 June 21, 23-24 24 24 RFAL
RES-PED-33 June Elaw 34 9 FAZ
RES«F65-39 June 28«29, JJuly 2 4 i 5 PAL
Pﬁ ~%65~4G July 12 7 4 11 FAL
BuF5-41 July 6-7 1o 4 i4 FAL
RB@«F&S?@B July 14 5 3 g PAL
RA5-FOB-43 July 15 7 4 11 Fal
RBS-P5-44 July 16 14 2 15 FAL
BB5-F65-45 July 18 ‘ 2 2 FAT
RBS-FO5 =46 July 20 10 1 13 BAT
WLU.F6¢~47 July 21-22 30 4 34 FAT
RBS-F65-48 - July 23-24 4 1 5 FAL
EBE-F6549 JJuly 30 1 i - FAX
EBE~FG5~-50 Aug. 2, 4-5 G 1 7 FAL
RBS-F05-51 fug. 11 3 i Al
m§5i§6§*52 - Aug, 13 1 1 BFAL
RES.PE5-54 Aug, 18 i 1 FAl
&@s-rﬁs-aq Aug. 19 F 3 FAT
REE-FE5-56 Aug. 1 i 1 PAT
BBE~F65-57 fug, 25 1 i FAY










