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Why a facility devoted entirely
to Chinook Salmon?

Chinook salmon fishery
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Broodstock Management

e Chinook salmon stocked in Strawberry Creek
are a product of parents spawned throughout
the spawning run

e Chinook salmon stocked at other locations
are only a subset of all spawning events

* Why? Wild Rose must hold back early
spawners to create similar sized fish, this can
only be done for a small number of fish
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s Stocked
=== Female Returns
== =Female Goal

A
Pump Installed Summer 2000




Future Direction: Strawberry
Creek

« Continue Strawberry Creek as the primary egg
source for Wisconsin Chinook salmon

e Continue Root & Kewaunee eqg takes for other
species — means they will also serve as a back up
for Chinook at Strawberry Creek

» Adjusted Strawberry Creek down to 120,000 fish
(2014 first year) from 175,000

e Monitor returns based on new stocking rates, adjust
again in 4-6 years if necessary (2018-2020)
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Chinook salmon life cycle

o E SR fake :

Jan@ry — December AGE 3

(31 to 36”) ‘

Jatﬁary — December AGE 4
(32:10. 88

May — stock L
|

Jline — December (grow to 12

Jan IZry - Decerri-bef’:“AGE‘ 1 — Shakers
(1610 24"

Janugy - December AGE 2 (28 to 32")
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Broodstock Management

ANADROMOUS FERAL BROODSTOCK

Anadromous feral broodstock are defined as feral anadromous strains of salmonids
with desired genetic traits that:

- led to their being selected for introduction into the Great Lakes,

- or have developed as a result of natural selection in the Great Lakes.

Those populations are managed, as necessary, to maintain those desired traits. The
broodstock are captured and spawned as required during spawning "runs" of the
feral populations.

COMPONENTS TO OUR BROODSTOCK PLAN
« ANADROMOUS FERAL BROODSTOCK DEVELOPMENT (established stocks)
« ANADROMOUS FERAL BROODSTOCK DEVELOPMENT (new stocks)
« ANADROMOUS FERAL BROODSTOCK MAINTENANCE
« ANADROMOUS FERAL BROODSTOCK CARE
« ANADROMOUS FERAL BROODSTOCK SPAWNING TECHNIQUES
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Maintenance

Stocked fish should
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Forage Abundance: Questions &
Comments Recelved

e Accuracy of forage surveys?
e Surveys done in same locations each year
« How many years of data?

 Need a more accurate method to asses alewife
abundance?

e Needto
abundance.

 Why do we see so many alewife?
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How Accurate is the USGS-MDNR-USFWS
Acoustic and Bottom Trawl Survey?

« Accurate enough to use as one variable in the Chinook salmon
management process.

It captures trends well for fish species and age-classes that
spend most of their time on the bottom during the day (older
alewife, bloater, smelt; all ages of sculpins) (Bottom Trawl).

 Without a doubt the surveys tell us alewife are less abundant
now than in the 1960s, 1970s, 1980s, 1990s, or early 2000s
— The survey results are useful in a qualitative (e.g. low,
medium, or high alewife) sense as well as a quantitative
sense

gISHERIES MANAGEMENT




The lake has changed so alewife movement and
distribution patterns have changed, while the
USGS trawling transects have stayed the same

e Only an issue for the bottom trawl survey- fixed sites are
sampled each year because picking “random” sites would
tear up nets at an unsustainable rate

— But since 2013, we have begun sampling deeper depths (430 ft)
at 2-3 of our 7 ports

« NOT true for the acoustic survey (see map on next slide)

e There is a value in having a both a fixed (trawl) and

randomized (acoustic) survey!
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2014 Acoustic Survey 2004-2014 Acoustic Surveys
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Age-1 and older
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Alewife Ages & Lengths (Bottom Trawl)

Percent

Percent

2013

Age-1 |
Age-2
B Apc-3
Age-4
Age-5

Age-1
Age-2
Age-3
Age-4

B Age-S

125 135 145 155 165 175

Total length (mm)

15 35 55 75 95 115 135 155 175 195 215
Total length (mm)
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Other Factors Considered Regarding
Predator/Prey Management
e Biomass estimates of chinook salmon
e Biomass estimates of lake trout

e Stocking numbers of all trout and salmon
species

. Welght of Age-3 Chinook salmon

+ Length/weight angler c

|gtang1er caught chinook
e Charter flshery effort and harvest

pecies composition of harvest
2 FISHERIES MANAGEMENT............cccccoooocccrenee we make fishing better \EEEmE




Improve Accuracy

e Partners are working on ways to improve
estimates — as we normally would any
survey!

e Use of underwater drones to better
acoustic estimates — will not scare fish, will
hopefully be cheaper

. Experimental deep water trawl tows 2013
& 2014

« USFWS Green Bay surveys in 2014

ngHER"ES MANAGEMENT......ooroereeeererrene we make fishing better \EEEME




Improve Accuracy

o With fish surveys, greater accuracy is always
possible!

e Higher accuracy takes more time and
resources

 We Dbelieve the surveys are sufficiently
accurate to address management needs

« Bottom-trawl survey: a huge trade-off
between maintaining unique time-series and
modifying it to reflect changing lake must be

arefully evaluated!
j&summs MANAGEMENT...........cccoommennnnnees




Could we use sonar information from boats for any
purpose? If so, what would be the purpose, how
could the data be used? Would you be able to do

something with it?
« Depends on the equipment being used

« Quantitative enough for management requires scientific
echosounder AND night data collection

 Day data collection (regardless of equipment) will only provide
the number and location of fish schools encountered

partner with Wisconsin Sea




Future Direction: Forage
Assessment

e Continue to work with USGS and USFWS on
Improving forage assessments

e Continue to use forage assessments as ONE of the
many factors in making management decisions

. Support partnerships with public/charters on
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Creel Survey
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fishing on Lake Michigan

Modified access point design
Randomized
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Charter Boat Reporting

e Captains are licensed
« Mandatory monthly
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Moored Boat Survey

e Randomized malil
survey

* Boat registration
numbers are obtained
to prOVLde mailing list
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Lake Michigan Salmon and Trout harvest
and effort from 1969 to 2014
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Number hanested

Lake Michigan Effort and

Chinook harvest - Boat only, 1986 to 2014
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Future Direction: Sport
Fishing Surveys

e Continue to conduct all three sport fishing surveys
(creel, charter and moored boat)

e Continue to modify surveys to accurately capture
fishing information

e Work with Charter industry to implement a
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Lake Michigan Salmon and Trout
stocking numbers 1969 to 2014
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Lake Michigan Salmon and Trout harvest
and effort from 1969 to 2014
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Charter Harvest from 1986 - 2014
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Lake Michigan 1986 - 2014
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Overall Chinook Salmon Movement Patterns From
Select Ports




Chinook Salmon Captured at Sturgeon Bay, WI

Origin of stocked Chinook Salmon captured during
the open water fishery at Sturgeon Bay, W1 (2012-2014) Distance from stocking district for open-water

recovered Chinook salmon

Unknown

9% Stocked in

Resident District 2
14%*

> 250 km
(> 155 mi)
24%

Recoveries per 100,000

fish stocked MH-6
® e . 150 - 250 km
0.01-0.81 (93 - 155 mi)

1.22 - Stocked throughout MH 23%
122-1.86
1.86 -2.40
2.86 - Stocked throughout MM

Q00000

2.86-3.84
o * Both WM1 and WMS3 are considered ‘resident
Kol - districts”. All other distances measured to WM3.
7.26-9.10

Kilometers N
0 20 40 80 120




Chinook Salmon Captured at Port Washington, WI

Origin of stocked Chinook Salmon captured during

the open water fishery at Port Washington, WI (2012-2014)

M-5 MH-3
MH-4
\/
Port Washington,
Recoveries per 100,000
. fish stocked MH-6
O 0.00
WM-5
MM-7 & 001-061
@ 061 - Stocked throughout MH
@ 121-262
@ 399 - Stocked throughout MM
@ 20415
. 415-6.35
IND @ . 6.35 - 26.63

0 20 40

Kilo meters
80 120

1 > 250 km
1 (> 155 mi)

Distance from stocking district for open-water
recovered Chinook salmon

6%

150 - 250 km
(93 - 155 mi)
11%

Unknown_
7%

Stocked in
Resident District
44%




Chinook Salmon Captured at North Point Marina, IL

Origin of stocked Chinook Salmon captured during
the open water fishery at North Point Marina, IL (2012-2014)

&
MH-3

MH -4
H-5

Recoveries per 100,000
fish stocked MH-6
0.75-0.81

0.81 - Stocked throughout MH
081-1.92

1.92 - 311

“"m

_ 3.11-4.90
North Po 4.90 - Stocked throughout MM

Marina, |k 490 -5.00

(4]

£00-7.07

:

N 7.07 -10.05

Q0000 .

Kilometers N
0 20 40 80 120

Distance from stocking district for open-water

recovered Chinook salmon

Unknown BeSGERl
Resident

District
10%

> 250 km
(> 155 mi)
22%

150 - 250 km
(93 - 155 mi)
12%




Chinook Salmon Captured at Frankfort, Ml

Origin of stocked Chinook Salmon captured during
the open water fishery at Frankfort, Ml (2012-2014) Distance from stocking district for open-water

recovered Chinook salmon

Stocked in
Resident
District
0%

Unknown
13%
> 250 km
(> 155 mi)
Recoveries.p 25%
fish stocked
0.00 MH-6
L0 _ 150 - 250 km
1.12 - Stocked throughout MH (93 _ 155 ml)

112-1.46
1.46-1.85
1.85-2.66

22%

266 -3.11

-4.50

4 50 - Stocked throughout MM

.......o *
I(..\J
@
=

450-535

Kilometers N
0 20 40 80 120




Chinook Salmon Movement Patterns by Month
(2011 Year Class Only)




Percent of Chinook Salmon Recovered from Stocking District
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Rainbow stocking quotas and number stocked 1969 - 2014
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Coho Salmon stocking quotas and number stocked 1969 - 2014
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Private Sources

e Private brood stock is not available and it is not-legal
for the state to allow private collection of gametes from
Great Lakes trout & salmon — State Statute

e There Is no additional funds to pay for fish from private
sources

e Likely would not be much mterest from private sector
due to Ilmlted profltablllty

$ISHERIES MANAGEMENT




Kettle Moraine Springs Fish Hatchery

e 2014 — 2015 — 14 million from legislature

e 2016 — 2017 — 14 million from legislature (in budget)

e USGS well tests commencing in May, pumping in June
 New hatchery will be partial reuse hatchery

 New hatchery will likely raise the following
— All steelhead — 500,0000
— Coho salmon — around 200,000 to 500,000
— Chinook salmon — maybe’>
— Quarantine facmty brood stock building for Skamania

ngHER"ES MANAGEMENT.....ccoooremerrreene we make fishing better \EEEME
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Is what happened in Lake Huron going to happen in
Lake Michigan (or is it happening already)?
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Chinook Salmon Captured at Cheboygan, Ml

Origin of stocked Chinook Salmon captured during
the open water fishery at Cheboygan, MI (2012-2014) Distance from stocking district for open-water

recovered Chinook salmon

S MED Chebygn

Unknown Lake S_tOCked_ in-
Resident District

Huron .
38% 23%

Recoveries-per’100,000
fish stocked

150 - 250 km

HH_REC_ 100000 MH-6___QUnknown Lake (93 - 155 mi)
0.00 ] Michigan 14%
0.01-0.09 3%

45180 L4 > 250 km
e (> 155 mi)

L
@
O
@ 0.20 - Stocked throughout MM
@ o020-048

@ os-om3
@ o1

. 2.44 - Stocked throughout MH

Kilometers N
0 20 40 80 120




Chinook Salmon Captured at Rogers City, Ml

Origin of stocked Chinook Salmon captured during

the open water fishery at Rogers City, Ml (2012-2014)

Distance from stocking district for open-water

Un

recovered Chinook salmon

known Lake
Michigan

>250km 1% Unknown
(> 155 mi) Lake Huron
4% 8%
150 - 250 km

(93 - 155 mi)
2%

Stocked in
Resident District
69%

MH-6

Recoveries per 100,000
fish stocked

0.00

0.71
0.7

0.10 -
010 -
016 -
017 -
- Stocked throughout MH
-0.84

Stocked throughout MM
0.16
017
0.50

-5.78

Kilometers
80 120

N




Chinook Salmon Captured at Sturgeon Bay, WI

Origin of stocked Chinook Salmon captured during
the open water fishery at Sturgeon Bay, W1 (2012-2014) Distance from stocking district for open-water

recovered Chinook salmon

Unknown

9% Stocked in

Resident District 2
14%*

> 250 km
(> 155 mi)
24%

Recoveries per 100,000

fish stocked MH-6
® e . 150 - 250 km
0.01-0.81 (93 - 155 mi)

1.22 - Stocked throughout MH 23%
122-1.86
1.86 -2.40
2.86 - Stocked throughout MM

Q00000

2.86-3.84
o * Both WM1 and WMS3 are considered ‘resident
Kol - districts”. All other distances measured to WM3.
7.26-9.10

Kilometers N
0 20 40 80 120




Chinook Salmon Captured at Port Washington, WI

Origin of stocked Chinook Salmon captured during

the open water fishery at Port Washington, WI (2012-2014)

M-5 MH-3
MH-4
\/
Port Washington,
Recoveries per 100,000
. fish stocked MH-6
O 0.00
WM-5
MM-7 & 001-061
@ 061 - Stocked throughout MH
@ 121-262
@ 399 - Stocked throughout MM
@ 20415
. 415-6.35
IND @ . 6.35 - 26.63

0 20 40

Kilo meters
80 120

1 > 250 km
1 (> 155 mi)

Distance from stocking district for open-water
recovered Chinook salmon

6%

150 - 250 km
(93 - 155 mi)
11%

Unknown_
7%

Stocked in
Resident District
44%
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Lake Michigan
Charter Boat reporting

e |Issue brief was presented to the Fisheries Management
Board

 Work with Charter Captains to develop a system
e |ntegrate into existing Commercial system
e Basics for system must include

— Electronic system — smartphone, internet

- Ehmlnate data entry by DNB staff

,,,,,,,,,,

ﬁﬁﬁﬁﬁﬁﬁﬁ

VVVVVV

— Data entry prior to dockmg
Benefits include real-time data and accessibility by

arter captains
> FISHERIES MANAGEMENT
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Stocking Practices

e Stocking protocols have not changed
much over the past 15 to 20 years

e We attempt to stock Chinook, coho and
rainbows In streams where possible

e Brown trout usually get stocked in lower
river areas and harbors

. Stocking locations and numbers have
remained relatively constant the past 10

ears
ﬂISHERIES MANAGEMENT
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Lake Michigan salmon and trout harvest
by year for Stream only, 1986 - 2013
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Chinook Salmon returning to Strawberry Creek Weir
12000
B Strawberry Creek
10000 - River pump
= installed
]
= 8000 -
e
(@)
£
| C
5 6000 -
B
| S
£ 4000
-
2000 -
O -
1980 1985 1990 1995 2000 2005 2010 2015 i
- FISHERIES MANAGEMENT............................. we make fishing better




Chinook Salmon returning to Kewaunee River
7000
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Number returning to weir

12000

Chinook Salmon returning to Root River

B Root River
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4000
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Total number of lake trout yearling equivalents

stocked onshore and offshore in Lake Michigan,
1985-2013
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Chinook Salmon Actual Numbers to stock 2015

Number to Stock
Wisconsin 2012 Quota 1,164,000
Planned 37.8 % reduction 723,700
Coho Salmon Equivalents 31,250
Rainbow Trout Equivalents 29,167
Lake Trout Equivalents 24,138
FINAL NUMBER 808,255
FINAL PERCENT 30.6
Total number to be stocked 808,255
Total number for Strawberry Creek 150,000
Total number for rest of locations 658,255
Number of locations 8
Total number per location 82,282

Planned Projected Equivalents Planned Projected Equivalent
Yearlings Yearlings Yearlings  Fingerlings Fingerlings Fingerlings
500,000 400,000 3.2
170,000 CC 135,000 2.4
170,000 GN 135,000 2.4

250,000 110,000 5.80



STEP 1

Charter Boat trips  Directed effort Harvest rate

(number) - Sep-Oct (hours) from (fish/hour) from

average (2004-2013) Creel survey - Sep- Creel survey - Sep:
Oct average (2004- Oct average (2004-

County 2013) 2013) Coded Wire Tag
Kenosha 127 36,509 0.04329
Racine 63 33,164 0.08225
Milwaukee 130 55,342 0.09140
Ozaukee 277 37,395 0.12586
Sheboygan 328 27,022 0.06799
Manitowoc 78 46,146 0.16576
Kewaunee 263 58,300 0.15961

Southern Door - Strawberry Creek

Northern Door

Oconto/Marinette 3 14,714 0.04481

TOTAL i e 308,591 0.78097 0.00

a5
.. oa

> FISHERIES MANAGEMENT..............coomrneeennnnee we make fishing better EEENE=




STEP 2

Normalized Normalized Normalized Normalized Sum Final
Charter Directed Harvest rate Coded Wire Percentage
Boats effort Tag
County
Kenosha i 0.1001" 0.1183" 0.0554 I g anT
Racine 5 0.0496 0.1075 0.1053 & e T
Milwaukee p 0.1024 0.1793 0.1170 | b3osgs ¢ g
Ozaukee i 0.2183 0.1212 0.1612 . DS00B: | i iEbY
Sheboygan . 0.2585 0.0876 0.0871 04331 s alam
Manitowoc i 0.0615 0.1495 0.2122 e DT
Kewaunee i/ 0.2072 0.1889 0.2044 " 06006 oo
Southern Door - Strawberry Creek
Northern Door '
Oconto/Marinette : 0.0024 0.0477 0.0574 g
r r [ r r r
TOTAL 1 1 1 0 3 1

Ozaukee — 277 Charter trips / 1,269 total trips = 0.2183%

= FISHERIES MANAGEMENT

we make fishing better
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STEP 4

Strategy accounts for

25% of stocking Reduction based on equal number per county
Base stocking Strategy Total stocking
numberis 75% comprises 25% number per
of total of stocking county
allotment number

County 25%
Kenosha T 15,020 g G 70" 15,020 76,732
Racine i 14,396 g Bisg11M 14,396 76,107
Milwaukee . 21,877 ¢ Gl /TTh 21,877 83,588
Ozaukee k 27,461 # bi71a0 27,461 89,173
Sheboygan f 23,757 i T L 23,757 85,469
Manitowoc b 23,217 i 711, 23,217 84,929
Kewaunee g 32,943 g GUE IRl 32,943 94,654
Southern Door - Strawberry Creek : : r 120,000
Northern Door da ; H 30,000 0 30,000
Oconto/Marinette " o 5,892 i Pl 5,892 67,604
TOTAL : 164,564 g 523,601 164,564 808,255

Ozaukee County 16.69% * 164,564 = 27,461
stocking number = 493,691 (75%) + 164,564 (25%) + 150,000 = 808,255

L.. 0
> FISHERIES MANAGEMENT.................ccoccc..... WE make fishing better EEEmm—y




Strategy accounts for
25% of stocking

STEP 4

Reduction based on equal number per county

Base stocking Strategy Total stocking
numberis 75% comprises 25% number per
of total of stocking county
allotment number

County 25%
Kenosha T 15,020 - B 7IA 15,020 76,732
Racine i 14,396 g Big11 14,396 76,107
Milwaukee . 21,877 ¢ &l /TTh 21,877 83,588
Ozaukee i 27,461 # 61,711 27,461 89,173
Sheboygan f 23,757 4 Cagir 23,757 85,469
Manitowoc : 23,217 i 711, 23,217 84,929
Kewaunee i 32,943 i Gl 32,943 94,654
Southern Door - Strawberry Creek 120,000
Northern Door | 30,000 0 30,000
Oconto/Marinette ! 5,892 7 Al i 5,892 67,604
TOTAL 164,564 523,601 164,564 808,255
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Change
from
2014

-187
769
542
124

-696

1414

-438

0
0
-1478
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Estimated Contribution of Stocked Chinook Salmon
to the Fishery by Stocking District




Recoveries per 100,000 Fish Stocked — Stocking District

Origin of stocked Chinook Salmon captured during
the open water fishery from the 2011 Year Class

Recoveries per 100,000
fish stocked

01-1438

28.3 - Stocked throughout Lake Huron
283-496

934 - Stocked throughout Lake Michigan
934-977

97.7-1356

1356 - 1471

1471 -1827

182.7 - 327.0

' Y Y T XXX

Kilometers N
0 20 40 80 120




Recoveries per 100,000 Fish Stocked — Stocking District

Origin of stocked Chinook Salmon captured during
the open water fishery from the 2012 Year Class

Recoveries per 100,000
fish stocked

0.1-89

89-239

239-26.8

26.8-416

416-446

446-548

548 - 67.1
B 671-972
@ o72-1619

— —— Kilometers N
0 20 40 80 120




Recoveries per 100,000 Fish Stocked — Stocking District

Origin of stocked Chinook Salmon captured during
the open water fishery from the 2013 Year Class

Recoveries per 136,000
fish stocked
0.1-3.2
32-39
39-51
51-99
99-151
15.1-18.8
-20.0

-271.2

' X Y Y I XX

_472

Kilometers N
0 20 40 80 120




Locations of Net Pens In
igan Waters of Lake Michigan

| Grand Haven,
2) Manistee River -

3) Big Sable River ;

4) Muskegon River

5) |

6) v§§g§§§§§§§§%§§§§§§§g@ggm,.

7)

8

St. Joseph e
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Future Direction: Net Pens

Do not want to make drastic changes to an already
successful program without good evidence

* Net pen research study at Kewaunee and Root
river

‘‘‘‘‘

mmmmm

e

+ Net pen use at Menomine
Door County due to poor returns — ldentified
management need
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