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Figurel.Fi shL™ Recognition image of hatchery origin Chinook obtain

A Whooshh Fishi™ Recognition systengscanner)was deployedat the terminal end of the rightde
bypassflume of the Bonneville Adult Fish Facility (AFFp the spring of 2019 andagoperationalk4
hours 7 days a week (24/Metween April and NovembeThe system logeachfish sliding through
generates a timestamp and takiglhteerimages of each fistirorklength circumferencegfish orientation
andthe speedf the fish passinthrough the system are all calculated eewbrded In the rarenstances
less tharD.9% when multiple fish passd through the systerat the same time, imagesrestill taken
however, thesegecordsare not included in thsizeanalysis as the calculated measurement®fal@v
confidence Although operational 24/7ish pasedthrough theFishL™ Recognitionsystem only when
the AFF was watered ufor routinemanualsampling operationsAFF staffmanuallyselected fisipassing
down either of the two flumes for redirection down the central chute to the samipdindperO n | npn-
s e | e dghteside’ flume bypassed fishad the opportunity tslide through the Whooshh Fishl!
Recognition system before returning to tamtchannel connected to the Wde Bonneville fish ladder
This AFF pre-selection processay haveintroducedsomebiasinto the population sampleollected by
the FishL™ Recognitionsystem

BetweenApril 25", 2019 andDct 18th, 2019 the Fish™ Recognition system was operatiofal 4220
continuoushours During that periogthe AFF conducted manual sampling operationsdpproximately
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333.5 hours As a result,active fish scanningby the Fish' Recognition systenwas limited to
approximately8% of the available operational hoySee Table 1)Thus, the data presented in theport
represent a small fraction of the fish migrating up the-¥ithke Bonneville fish ladder and just a portion
of the fish that passed through the AFF when it was watereddipperational

Table 1F i s h L BfnifoeActive ImagingOpportunity Acros 26 Weeks

# of Weeks Week # of yr Days Sampled/wk % of day/wk Hrs Sampled/ wk % of hr/wk
1 17 2 29% 2.75 2%
2 18 5 71% 13 8%
3 19 5 71% 155 9%
4 20 4 57% 12.75 8%
5 21 5 71% 145 9%
6 22 4 57% 10 6%
7 23 5 71% 155 9%
8 24 5 71% 175 10%
9 25 4 57% 13 8%
10 26 5 71% 19 11%
11 27 4 57% 13.5 8%
12 28 5 71% 17 10%
13 29 5 71% 17 10%
14 30 4 57% 13 8%
15 31 4 57% 16 10%
16 32 0 0% 0 0
17 33 1 14% 3 2%
18 34 4 57% 11.5 7%
19 35 4 57% 16.5 10%
20 36 3 43% 115 7%
21 37 4 57% 17 10%
22 38 5 71% 18 11%
23 39 5 71% 15 9%
24 40 4 57% 9.5 6%
25 41 4 57% 13 8%
26 42 3 43% 8.5 5%
total 103 333.5
average 3.96 57% 333.5 8%
Chinook

Chinook wergresent antnagedby the scanner durirthe entire 26nveek sampling period®f the12260
fish scars obtained during thaieriod 5405were identified a€hinook At BonnevilleDamthe Chinook
runpopulationsare divided between Spring, Sumnaard Fall Therun cohortfor a specific dam location
is definedby date At Bonneville dam theSpring Chinookcohortruns throughMay 32, The Summer
Chinookarrive between June 1 arllily 31, andthe Fall Chinookrun beginsAugust 1. Forklength data
was collected on 97% (5255) of the Chinook ima@Jeable 2).
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Table 2.ChinookForklength data

2019 FishL Rec Chinook Spring Chinook Summer Chinock Fall Chinook

# of Forklength measuremerts 1712 812 2731
% of FL set of Chinook 33% 15% 52%
Mean Forklength 708.8 mm 725.8 mm 676.9 mm
Median Forklength 714.0 mm 753.3 mm 704.8 mm
Bonneville AFF Chinook - FishLTM Recognition
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o ® °
L Y L] °
950.0 :.. e %ee ® -- ;g o o L4 e 0® o e o o o b ]
[ ]
e %@® e o0°° o
8500 | > :c )

R P c‘-.'o'~.
ot )6 2 kY ‘4 .

7500 SENAE

Fork Length in mm

450.0
350.0

250.0
0 600 1200 1800 2400 3000 3600 4200 4800 5400

Time
®Spring @ Summer @ Fall

Figure2. For kl ength di st r i bimageddChinookfat BBrnevilelAFF 2R18pcirg §mnodk in dlme, Summer
Chinook in regdand Fall Chinook irgreen.

Figure2 shows the forklength distribution €hinook imagedluringthe operational periodrigure 3
displaystheforklength frequencylistributionin histogram formby run.Spring Chinook had the
narrowessizedistribution particularlyearly in the run. SummeZhinook werghelargeston average
andFall Chinookhad thebroadest sizdistribution.
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Figure 3. Forklength Histograms of Springop left),
Summer (top right) and Fall (bottom left) Chinook
Histograms with 20 bins of forklength measuentsin
millimeterson the X axisand rumber of fish per bin on
the Y axis.
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One benefit of the FigH™ Recognition System is the creation op@rmanenscan filefor each fish
containingaset of18 image taken adifferent perspectives and timm@he scan files can be revisited and
mined for additionaanalysisto aid in fisheries managemehtere, e@chChinookscanwasevaluated for
the presence or absence of an adiposevhiith indicateswild or hatcheryorigin stock Of the 5405
Chinook scannedoughly half wereof wild origin and half weref hatcheryorigin. Figure4 andTable 3
showthe proportios of wild and hatchery Chinoddy run. Spring and Summer rgnverepredominately
of hatchery origin whereas the Fall nmaspredominatelywild origin Chinook.

Wild vs Hatchery: Adipose fin status
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Figure 4. Adipose fin status:
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Table 3.Wild vs Hatchery Chinook: Adipose fin status

Number of Chinook 1726 812 2859
Wild Chinook 456 243 1992
Hatchery - clipped Adipose 1270 569 867
% Wild 26% 30% 70%

The high quality of the imagesllows considerable additional informatici be collected abouhe
condition of the fishwithout directhandling of the fish Because the scans are a permanent record, any
fish scan image set can be revisited to expilon@more detail and/or validate the figass impression

Such examination cgoroduceevidence of fish having been previousigokedby fishermancaught in
nets(Figure 5)or attacked by pinnipeds (Figure &bserved injuries from fishing includ@ooks still in

place woundsor scars in the lip areadescahg patterns characteristic fin tearsand thin, straight
redundantvounds or scarsf net spacingMarkings indicative of pinniped strikes aruteswere also
observedincluding scratchesites, anguncture woundsSealand sea lion predation in the Bonneville

dam tailracearea known problemSurveillance efforts tobserve and record pinnipednsumptionfish
mortalities are in placeat Bonneville However the scope ofpinniped damageés notonly limited to
consumption but includesinjuries inflictedon fish that ultimately escape consumptidimis is not a

routindy monitored metricMi ni ng t he Fi s h L ToriRjeriesprgvidesaniogportunitya t a s «
to better understand the range of injuries feduency of pinnipe@ssociated injury events.
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Figure6. Chinook with pinniped injuriegarallel curved scrapes from teeth or claws, puncture woundsitesd
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Coho

Coho wereidentified in scanned imagekiring a two-month period from August 20" through Oabber
18", 2019 Of the 12260 fish scans obtainguaring thedeployment958were identified as Gha. Defining
characteristics of the Coho classification incliatheck lips withwhite lip-liner, small spots on body with
generally no visible tail spgtor if observeda few gots only orthe top tail lobeForklength data was
calculated andollected on 8% (942 of the @Whoimaged(Table 4). The majority of Bonneville Coho
were of wild origin, having intact adipose finhe size distribution was quitearrow,centered around
58 cm. Late runCoho tended to be slightly largdranthe early run fish (Figure7). Figure 8 shows the
fork length distribution in histogram forand theproportions of wildversus hatchery min Coho.

Table4. Coho Forklength data and Wild vs Hatcherigin status

# of Coho Scans 958
# FL measurements of Coho 942
Mean Forklength 573.4 mm
Median Forklength 580.1 mm
Wild origin Coho: Adipose inta¢t 729
Hatchery origin Coho: no Ad 229
% Wild origin Coho 76%

Bonneville AFF Coho FishL Recognition
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Figure7.For kl engt h di stri but i onColwétBdhnegill AFF20RB® cogni ti on i maged

Figure9is&i shL™ Recogni ti on i maareThedasse ch@racterwingpat Bo

identification features are clearly visible
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COHO FL FREQUENCY Wild vs Hatchery:

190 Coho adipose fin status
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Figure8. Left: Histogram of Coho forklengtiith 20 bins of forklength measurentsin millimeterson the X axisand umber of
fish per binon the Y axisRight: Adipose fin status: Wild origi€ohowith adipose fin intact and hatchery orighohowith clipped
adipose
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AFishL™ Recognition System Image
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Figure9. Wi I d origin Coho FishL™ Recognition image obtained at Bol

Conclusions: The Fishl™ Recognition systewas deployed anoperated effectivelpeween April

25" and Ocbber18", 2019 Although the system wasperational 24/7fish could only access the
system viathe rightside samplingbypassflume when AFF staff hadthe AFFwateredup, which
amounted tabout 8% of theperationahours A total of5405Chinook were imageduringthe entire
deployment periodApril to October. A total of 958 Cohowere imagedetween Augst 20" and
October18". The Chinook Spring, Summemd Fall subpopulations were characterized with respect
to forklength andbrigin, wild or hatchery 33% of the Chinook scanned were Spring Chindé&o
were Summer Chinookand the remaining 52% were Fall Chinookhe Fall Chinook were
predominantly of wild origin whereas the Spring and Summer Chinook were predomingately o
hatchery originThe Cohagpopulation appeared to lgite uniformin terms of sizewith a mean and
median forklengttof 57.3 and 58 crmespectively Coho wee predominately ofvild origin with just

24% observedwith clippedadipose finsimage analysisf these large cohorts revealed a number of
injuries which were associated witBlhooks prior netcaptureandpinnipedattack Seal and sea li@n

are often observed in the Bonneville defrace.Pinniped injury was evident across a portion of all
the salmonid species scannkdyever it wasnost significantly noted in the Chinook populatién
searchablstudy database has been createzbturalize the collected data and noted findiagdate
Further analysis of threcanned imagesould be required tdocument all injuriedistinguishing those

likely associated with pinniped encounters and those iassdwith humancapture techniques. N
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