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Supplemental Materials 1 (S1):

S1 Overview: Supplemental methods and results for F1 hybrid performance in captive setting and assessment of hatchery metrics.
Table of Contents:
Table S1: Adult broodstock sample size for each spawn year 
Table S2: Crosstype sample size for hatchery metric analyses.
Table S3: F1 Hatchery metrics: RRRR vs hybrid & crosstype groupings - AIC tables
Table S4: F1 Hatchery metrics: RRRR vs hybrid & crosstype groupings – model coefficients
Table S5: F1 Hatchery metrics: OCOC vs hybrid & crosstype groupings - AIC tables
Table S6: F1 Hatchery metrics: OCOC vs hybrid & crosstype groupings – model coefficients
F1 Captive breeding results & methods

Captive breeding program background:
Beginning in 2001, coho salmon were collected as juveniles from the Russian River watershed and raised to the adult stage at the Don Clausen Fish Hatchery at Warm Springs Dam (WSH), on the Dry Creek tributary of the Russian River.  These juvenile salmon were genotyped, and the genetic data were then used to guide pairing of individuals as mating partners to maximize the genetic diversity of offspring (Garza & Gilbert-Horvath, 2003). Mate ranking is based on the relatedness coefficient (rXY) between each female and all potential male partners, with optimal pairings having the lowest values of rXY. Typically, four males were spawned with each female to create as many family groups as possible. Because of asynchronicity of maturation, this did not always result in crosses between maximally unrelated partners. Conrad et al. (2013) confirmed that a residual inbreeding effect was the primary factor influencing the survival of juvenile progeny produced in the initial years of the captive-breeding program. Samples from spawn winters 2003-2012 were collected and genotyped using 18 microsatellite loci following protocols detailed in Conrad et al. (2013), and samples from spawn winters 2013 to 2018 were genotyped using 91 single-nucleotide polymorphism (SNP) markers, as described in Starks et al. (2016). While rXY is a statistic that can be calculated regardless of marker type, spawn winters 2012-2013 were genotyped with both sets of markers for comparison. We found that rXY estimates were similar across both marker types- 2012: SNPs = 0.04, microsatellites = 0.06; 2013: SNPs = 0.01, microsatellites = -0.01. 
Offspring of adult broodstock are closely monitored throughout their early life-history stages to measure the proportion of individuals that survive to the eye-up, hatch, and swim-up stages. Within the egg, the embryo’s head begins to develop and eyes soon become visible (i.e., the “eye-up” stage).  Once the egg hatches, an alevin with a yolk-sac emerges (i.e., the “hatch” stage). When this yolk-sac is absorbed, the alevin (now called a fry) swims up to the surface to fill its swim bladder (i.e., the “swim-up” stage).
[bookmark: _GoBack]	 

F1 hybrid performance in captivity model selection results:

The crosstype + year model carried 100% of the model weight for the eye-up, hatch, and swim-up metrics (Table S3). Model weight was more split for proportion of deformities where the year model carried 47%, crosstype + year 41%, and hybrid + year 12% model weight.




Supplemental Materials 1 Tables:
Table S1: (a.) Number of adults from the Russian River, Olema Creek, and F1 RROC hybrids used as broodstock for each spawn winter. (b.) Number of crosses performed with a male or female adult from Russian River, Olema Creek, and F1 RROC hybrids for each spawn winter.
(a.)
	
	Russian River
	Olema Creek
	F1 Hybrid (RROC)

	Spawn Year
	Males
	Females
	Males
	Females
	Males
	Females

	2008
	152
	147
	39
	28
	0
	0

	2009
	156
	165
	31
	28
	0
	0

	2010
	170
	167
	36
	27
	1
	0

	2011
	140
	139
	20
	20
	45
	34

	2012
	141
	136
	42
	43
	22
	24

	2013
	173
	161
	34
	37
	7
	4

	2014
	164
	154
	32
	30
	8
	8

	2015
	157
	133
	41
	39
	0
	0

	2016
	176
	165
	33
	32
	0
	0

	2017
	197
	162
	35
	43
	0
	0

	2018
	171
	177
	32
	29
	14
	6


(b.)
	
	Russian River
	Olema Creek
	F1 Hybrid (RROC)

	Spawn Year
	Male
	Female
	Male
	Female
	Male
	Female

	2008
	517
	511
	73
	79
	0
	0

	2009
	586
	586
	107
	107
	0
	0

	2010
	580
	604
	120
	101
	5
	0

	2011
	453
	431
	54
	65
	115
	126

	2012
	525
	482
	123
	152
	74
	88

	2013
	619
	619
	129
	138
	25
	16

	2014
	568
	566
	111
	109
	26
	30

	2015
	491
	494
	154
	151
	0
	0

	2016
	590
	608
	128
	110
	0
	0

	2017
	623
	590
	131
	164
	0
	0

	2018
	613
	658
	123
	109
	55
	24




Table S2: Number of sublots used for rearing each crosstype over the study period.
	
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018

	RRRR
	438
	502
	511
	337
	341
	490
	456
	368
	497
	485
	495

	OCRR
	79
	84
	69
	29
	120
	113
	87
	123
	93
	138
	98

	RROC
	73
	84
	88
	47
	93
	105
	89
	126
	111
	105
	110

	OCOC
	-
	23
	32
	7
	30
	24
	17
	28
	17
	26
	11




Table S3: Logistic regression candidate models to test if F1 hatchery fitness metrics varied by hybrid (RRRR vs OCRR & RROC combined), crosstype (RRRR vs OCRR vs RROC), and year variables. Model rankings were based on Akaike’s information criterion adjusted for small sample size (AICC), differences in AICC (delta AICC), model weight (wi), model log-likelihood (Log(L)), and number of parameters (K). Results for hatchery metrics (a.) Eye-up, (b.) Hatch, (c.) Swim-up, and (d.) Deformities. Models carrying >10% model weight are bolded.
	Model
	AICC
	ΔAICC
	wi
	Log(L)
	K

	(a.) Eye-up
	
	
	
	

	Crosstype + Year
	8219.24
	0
	1
	-4096.59
	13

	Hybrid + Year
	8261.93
	42.69
	0
	-4118.94
	12

	Year
	8266.44
	47.20
	0
	-4122.20
	11

	Crosstype
	8429.11
	209.88
	0
	-4211.55
	3

	Hybrid
	8470.12
	250.88
	0
	-4233.06
	2

	(b.) Hatch
	
	
	
	

	Crosstype + Year
	4069.43
	0
	1
	-2021.69
	13

	Hybrid + Year
	4089.15
	19.72
	0
	-2032.55
	12

	Year
	4102.06
	32.63
	0
	-2040.01
	11

	Crosstype
	4256.32
	186.89
	0
	-2125.16
	3

	Hybrid
	4276.29
	206.86
	0
	-2136.15
	2

	(c.) Swim-up
	
	
	
	
	

	Crosstype + Year
	7991.14
	0
	1
	-3982.55
	13

	Hybrid + Year
	8031.02
	39.88
	0
	-4003.49
	12

	Year
	8058.61
	67.46
	0
	-4018.28
	11

	Crosstype
	8559.49
	568.35
	0
	-4276.74
	3

	Hybrid
	8595.85
	604.70
	0
	-4295.92
	2

	(d.) Deformities
	
	
	
	
	

	Year
	2015.03
	0
	0.47
	-996.49
	11

	Crosstype + Year
	2015.33
	0.30
	0.41
	-994.64
	13

	Hybrid + Year
	2017.83
	2.81
	0.12
	-996.89
	12

	Crosstype
	2026.18
	11.16
	0
	-1010.09
	3

	Hybrid
	2028.70
	13.67
	0
	-1012.35
	2


Table S4: Parameter estimates, standard errors (SE) and p-values (P) from the most supported models in each candidate model set for the hatchery metric logistic regression models in Table S3. (a.) Eye-up ~ Crosstype + Year model, (b.) Hatch ~ Crosstype + Year model, (c.) Swim-up ~ Crosstype + Year model, (d.) Deformities ~ Year, (e.) Deformities ~ Crosstype + Year, (f.) Deformities ~ Hybrid + Year.  N/A: no estimate is available as the category is used as a reference in coefficient determinations.  
(a.) Eye-up ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	0.171
	0.084
	0.042

	Crosstype
	
	
	

	RRRR
	N/A
	N/A
	N/A

	OCRR
	0.374
	0.076
	<0.005

	RROC
	-0.130
	0.071
	0.06

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	0.721
	0.119
	<0.005

	2010
	0.313
	0.115
	0.006

	2011
	0.417
	0.132
	<0.005

	2012
	0.496
	0.123
	<0.005

	2013
	0.823
	0.119
	<0.005

	2014
	-0.128
	0.115
	0.026

	2015
	0.604
	0.121
	<0.005

	2016
	0.106
	0.113
	0.345

	2017
	0.173
	0.112
	0.012

	2018
	0.710
	0.118
	<0.005



(b.) Hatch ~ Crosstype + Year model 
	Parameter
	Estimate
	SE
	P

	Intercept
	0.153
	0.084
	0.069

	Crosstype
	
	
	

	RRRR
	N/A
	N/A
	N/A

	OCRR
	0.553
	0.079
	<0.005

	RROC
	0.011
	0.073
	0.879

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	0.885
	0.122
	<0.005

	2010
	0.315
	0.115
	0.006

	2011
	0.410
	0.132
	0.002

	2012
	0.693
	0.126
	<0.005

	2013
	1.219
	0.127
	<0.005

	2014
	-0.544
	0.116
	<0.005

	2015
	0.320
	0.119
	0.007

	2016
	0.016
	0.113
	0.886

	2017
	-0.081
	0.112
	0.467

	2018
	0.912
	0.121
	<0.005


(c.) Swim-up ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	1.199
	0.102
	<0.005

	Crosstype
	
	
	

	RRRR
	N/A
	N/A
	N/A

	OCRR
	0.756
	0.118
	<0.005

	RROC
	0.111
	0.096
	0.247

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	0.465
	0.148
	0.001

	2010
	0.316
	0.144
	0.028

	2011
	0.348
	0.166
	0.035

	2012
	0.734
	0.169
	<0.005

	2013
	1.778
	0.209
	<0.005

	2014
	-0.447
	0.133
	<0.005

	2015
	0.603
	0.159
	<0.005

	2016
	0.254
	0.141
	0.073

	2017
	0.204
	0.140
	0.144

	2018
	0.815
	0.158
	<0.005



(d.) Deformities ~ Year model 
	Parameter
	Estimate
	SE
	P

	Intercept
	-2.0327
	0.1292
	<0.005

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	-0.025
	0.177
	0.887

	2010
	-0.146
	0.181
	0.419

	2011
	-0.280
	0.215
	0.192

	2012
	-0.382
	0.201
	0.057

	2013
	-1.197
	0.235
	<0.005

	2014
	0.231
	0.172
	0.179

	2015
	-0.470
	0.201
	0.019

	2016
	-0.166
	0.180
	0.357

	2017
	-0.034
	0.174
	0.845

	2018
	-0.369
	0.188
	0.049




(e.) Deformities ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	-1.964
	0.130
	<0.005

	Crosstype
	
	
	

	RRRR
	N/A
	N/A
	N/A

	OCRR
	-0.487
	0.136
	<0.005

	RROC
	-0.102
	0.118
	0.386

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	-0.029
	0.177
	0.869

	2010
	-0.159
	0.182
	0.381

	2011
	-0.308
	0.215
	0.151

	2012
	-0.343
	0.202
	0.089

	2013
	-1.186
	0.235
	<0.005

	2014
	0.235
	0.172
	0.173

	2015
	-0.438
	0.201
	0.029

	2016
	-0.163
	0.180
	0.365

	2017
	-0.008
	0.174
	0.961

	2018
	-0.364
	0.188
	0.052



(f.) Deformities ~ Hybrid + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	-1.966
	0.130
	<0.005

	Hybrid
	
	
	

	RRRR
	N/A
	N/A
	N/A

	Hybrid
	-0.278
	0.095
	0.003

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	-0.027
	0.177
	0.878

	2010
	-0.153
	0.182
	0.400

	2011
	-0.299
	0.215
	0.163

	2012
	-0.349
	0.202
	0.083

	2013
	-1.185
	0.235
	<0.005

	2014
	0.237
	0.172
	0.168

	2015
	-0.433
	0.201
	0.031

	2016
	-0.157
	0.180
	0.383

	2017
	-0.014
	0.174
	0.936

	2018
	-0.360
	0.188
	0.055




Table S5: Logistic regression candidate models to assess how hybrids compared to pure Olema Creek crosses (OCOC) for each of the hatchery fitness metrics. F1 hatchery metrics varied by hybrid (OCOC vs OCRR & RROC combined), crosstype (OCOC vs OCRR vs RROC), and year variables. Model rankings were based on Akaike’s information criterion adjusted for small sample size (AICC), differences in AICC (delta AICC), model weight (wi), model likelihood, and number of parameters (K). Results for hatchery metrics (a.) Eye-up, (b.) Hatch, (c.) Swim-up, and (d.) Deformities. Models carrying >10% model weight are bolded.
	Model
	AICC
	ΔAICC
	wi
	Likelihood
	K

	(a.) Eye-up
	
	
	
	

	Crosstype + Year
	2582.48
	0
	1
	-1278.16
	13

	Crosstype
	2609.69
	27.22
	0
	-1301.84
	3

	Year
	2625.14
	42.66
	0
	-1301.51
	11

	Hybrid + Year
	2626.92
	44.44
	0
	-1301.39
	12

	Hybrid
	2650.69
	68.22
	0
	-1323.34
	2

	(b.) Hatch
	
	
	
	

	Crosstype + Year
	2317.16
	0
	1
	-1145.50
	13

	Hybrid + Year
	2362.03
	44.87
	0
	-1168.95
	12

	Year
	2365.96
	48.80
	0
	-1171.92
	11

	Crosstype
	2535.24
	218.07
	0
	-1264.61
	3

	Hybrid
	2571.59
	254.43
	0
	-1283.79
	2

	(c.) Swim-up
	
	
	
	
	

	Crosstype + Year
	1018.42
	0
	1
	-496.13
	13

	Hybrid + Year
	1039.81
	21.39
	0
	-507.84
	12

	Year
	1040.67
	22.25
	0
	-509.28
	11

	Crosstype
	1057.08
	38.66
	0
	-525.53
	3

	Hybrid
	1077.05
	58.62
	0
	-536.52
	2

	(d.) Deformities
	
	
	
	
	

	Crosstype
	548.59
	0
	0.76
	-271.29
	3

	Hybrid
	551.10
	2.51
	0.22
	-273.54
	2

	Crosstype + Year
	556.88
	8.29
	0.01
	-265.36
	13

	Year
	557.75
	9.16
	0.01
	-267.82
	11

	Hybrid + Year
	559.23
	10.64
	0
	-267.54
	12


Table S6: Parameter estimates, standard errors (SE) and p-values (P) from the most supported models for the F1 OCOC comparison in Table S5. (a.) Eye-up ~ Crosstype + Year, (b.) Hatch ~ Crosstype + Year, (c.) Swim-up ~ Crosstype + Year, (d.) Deformities ~ Crosstype, (e.) Deformities ~ Hybrid. N/A: no estimate is available as the category is used as a reference in coefficient determinations.
(a.) Eye-up ~ Crosstype + Year model 
	Parameter
	Estimate
	SE
	P

	Intercept
	0.628
	0.232
	0.006

	Crosstype
	
	
	

	OCOC
	N/A
	N/A
	N/A

	OCRR
	0.130
	0.166
	0.435

	RROC
	-0.388
	0.164
	0.018

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	0.561
	0.238
	0.018

	2010
	0.302
	0.233
	0.195

	2011
	0.403
	0.296
	0.174

	2012
	0.248
	0.220
	0.259

	2013
	0.405
	0.222
	0.068

	2014
	-0.299
	0.224
	0.182

	2015
	0.325
	0.215
	0.130

	2016
	0.154
	0.222
	0.485

	2017
	-0.199
	0.211
	0.344

	2018
	0.320
	0.225
	0.156



(b.) Hatch ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	0.858
	0.243
	<0.005

	Hybrid
	
	
	

	OCOC
	N/A
	N/A
	N/A

	OCRR
	-0.112
	0.184
	0.540

	RROC
	-0.688
	0.181
	<0.005

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	1.145
	0.259
	<0.005

	2010
	0.714
	0.242
	<0.005

	2011
	0.925
	0.320
	<0.005

	2012
	0.690
	0.228
	<0.005

	2013
	1.202
	0.245
	<0.005

	2014
	-0.590
	0.223
	0.008

	2015
	0.081
	0.210
	0.699

	2016
	0.072
	0.219
	0.742

	2017
	-0.343
	0.209
	0.101

	2018
	0.714
	0.232
	<0.005




(c.) Swim-up ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	1.896
	0.338
	<0.005

	Crosstype
	
	
	

	OCOC
	N/A
	N/A
	N/A

	OCRR
	0.053
	0.273
	0.844

	RROC
	-0.612
	0.264
	0.020

	Year 
	
	
	

	2008
	N/A
	N/A
	N/A

	2009
	1.347
	0.399
	<0.005

	2010
	0.680
	0.334
	0.041

	2011
	1.010
	0.475
	0.033

	2012
	0.506
	0.304
	0.096

	2013
	1.832
	0.435
	<0.005

	2014
	-0.294
	0.282
	0.296

	2015
	0.316
	0.285
	0.267

	2016
	0.193
	0.291
	0.505

	2017
	0.052
	0.277
	0.850

	2018
	0.552
	0.309
	0.074



(d.) Deformities ~ Crosstype model
	Parameter
	Estimate
	SE
	P

	Intercept
	-2.653
	0.275
	<0.005

	Crosstype
	
	
	

	OCOC
	N/A
	N/A
	N/A

	OCRR
	-0.017
	0.303
	0.954

	RROC
	0.362
	0.295
	0.220



(e.) Deformities ~ Hybrid model
	Parameter
	Estimate
	SE
	P

	Intercept
	-2.653
	0.275
	<0.005

	Hybrid
	
	
	

	OCOC
	N/A
	N/A
	N/A

	Hybrid
	0.188
	0.287
	0.512




Supplemental Materials 2 (S2)
S2 Overview: Supplemental methods and results for F1 hybrid in-stream performance (mark-recapture study & in-stream survival analyses).
Table of Contents:
Table S7: Adult coho salmon returns over time.
Table S8: Mark-recapture study sample size.
Table S9: F1 in-stream survival AIC tables
Table S10: F1 in-stream survival effect sizes
In-stream survival of F1 juveniles:
Multi-state emigration mark-recapture models were constructed in Program MARK (White, & Burnham, 1999) to estimate the probability of remaining in the release stream and surviving until the smolt stage (defined here as emigrating on or after March 1) (application of model described in Horton et al., 2011). PIT antenna detections from the time of release until June of the following year were used to create encounter histories for each PIT-tagged fish. Capture/recapture occasions included 1) release; detections on the 2) upper and 3) lower antenna arrays (before March 1); detections on the 4) upper antenna and 5) lower antenna (on or after March 1); and 6) at the downstream migrant trap. The downstream migrant trap was operated as a means of increasing capture probability. In the multi-state model, state 1 (default state) was defined as fish that remained in the stream over the winter and emigrated on or after March 1, and state 2 was defined as an “early emigration” state in which fish emigrated from the stream prior to March 1. The model only estimated survival for fish in state 1, those that emigrated on or after March 1. Due to close proximity of the antennas and trap and the fact that the fish were emigrating, we presumed that no mortality occurred between occasions 4 through 6, and therefore fixed survival to one for those intervals
We estimated progeny group effect sizes on survival, and uncertainty around the effect sizes (i.e. 95% confidence intervals) using the delta method (Cooch & White, 2019). For example, when estimating an effect size for RROC, we subtracted the RROC survival estimate from the RRRR survival estimate (for each year and/or stream). To get the uncertainty around this effect size, we used the variance-covariance matrix output from Program Mark and calculated the standard error (SE) using the following formula: 
The 95% CI was then calculated as the effect size 2*SE.

F1 hybrid in-stream survival model selection results:
The model that allowed stream survival to vary by hybrid vs. non-hybrid status and year had the greatest support across all three model sets, although the model with survival varying by all three crosstypes and year also received support and was ranked second (Table 1). Model weight was split differently for the two Mill Creek datasets. For the spring-released fish, allowing survival to vary by hybrid vs. non-hybrid status carried 61% of the weight vs. 38% when it varied by all three crosstypes (Table 1e), whereas the difference was more pronounced for the fall-released Mill Creek dataset, with the hybrid model carrying 99% of the weight (Table 1f). For the spatial dataset, 99% of model weight was associated with the model where survival varied by hybrid status and stream (Table 1g).

Adult returns observed and estimated numbers:
Methods of observed versus estimated adult returns (Table S7) shown in Figure 1 are described in California Sea Grant’s Russian River Coho Salmon and Steelhead Monitoring Reports (Obedzinski et al. 2021, pg 10, accessed here: https://caseagrant.ucsd.edu/sites/default/files/2020-2021_Winter_Monitoring_Report.pdf). 






Table S7: Number of observed and estimated coho salmon adult returns, and number of juveniles released each year in the Russian River Watershed. Data from California Sea Grant annual monitoring (Obedzinski et al. 2021; report accessed here: https://caseagrant.ucsd.edu/sites/default/files/2020-2021_Winter_Monitoring_Report.pdf).  

	Hatch year
	Return winter
	Observed 
adult returns
	Estimated 
adult returns
	# Juveniles released

	1998
	2000/01
	6
	N/A
	0

	1999
	2001/02
	7
	N/A
	0

	2000
	2002/03
	2
	N/A
	0

	2001
	2003/04
	4
	N/A
	0

	2002
	2004/05
	4
	N/A
	0

	2003
	2005/06
	2
	N/A
	0

	2004
	2006/07
	4
	N/A
	6160

	2005
	2007/08
	2
	N/A
	26059

	2006
	2008/09
	5
	N/A
	43143

	2007
	2009/10
	19
	N/A
	71159

	2008
	2010/11
	90
	206
	91482

	2009
	2011/12
	208
	401
	95227

	2010
	2012/13
	109
	536
	155338

	2011
	2013/14
	156
	313
	160397

	2012
	2014/15
	48
	397
	182352

	2013
	2015/16
	30
	192
	171822

	2014
	2016/17
	102
	533
	235324

	2015
	2017/18
	102
	763
	70510

	2016
	2018/19
	92
	642
	158382

	2017
	2019/20
	99
	547
	133849

	2018
	2020/21
	49
	214
	134014




Table S8. Number of tagged F1 juveniles for each year and crosstype in the mark-recapture study for all three datasets used in survival modeling: (a.) Mill Creek: Fall-released, (b.) Mill Creek: Spring-released, (c.) Spatial 

	(a.) Mill Creek: Fall-released

	Year
	RRRR
	OCRR
	RROC

	2009
	694
	693
	695

	2010
	496
	498
	498

	2011
	846
	847
	843

	2012
	1113
	272
	146

	2013
	1314
	630
	359



	(b.) Mill Creek: Spring-released

	Year
	RRRR
	OCRR
	RROC

	2009
	272
	274
	275

	2010
	546
	544
	532

	2011
	337
	338
	339

	2012
	339
	339
	340



	(c.) Spatial

	Stream
	RRRR
	OCRR
	RROC

	Dutch Bill Creek
	1318
	629
	360

	Green Valley Creek
	1319
	628
	359

	Mill Creek
	1314
	630
	359

	Willow Creek
	1317
	625
	360




Table S9: Full candidate set of models for each F1 dataset (a. Mill Creek: Spring-release; b. Mill Creek: Fall-release; c. Spatial) to test if coho salmon survival (S) varied by hybrid (RRRR vs OCRR & RROC combined) and/or crosstype (RRRR vs OCRR vs RROC). Model rankings were based on Akaike’s information criterion adjusted for small sample size (AICC), differences in AICC (ΔAICC), model weight (wi), model log-likelihood (Log(L)), and number of parameters (K). Detection probability varied by year in all models. Models carrying >10% model weight are bolded.
	Model
	AICC
	ΔAICC
	wi
	Log(L)
	K

	(a.) Mill Creek: Spring-release
	
	
	
	

	S(hybrid, year); p(year)
	14023.31
	0
	0.61
	-6979.48
	32

	S(crosstype, year); p(year)
	14024.22
	0.91
	0.38
	-6972.85
	39

	S(year); p(year)
	14037.67
	14.36
	0.0004
	-6993.73
	25

	S(crosstype); p(year)
	14197.06
	173.75
	0
	-7074.43
	24

	S(hybrid); p(year)
	14203.40
	180.09
	0
	-7079.62
	22

	S(constant); p(year)
	14219.17
	195.86
	0
	-7089.52
	20

	(b.) Mill Creek: Fall-release
	
	
	
	

	S(hybrid, year); p(year)
	28964.29
	0
	0.99
	-14437.01
	45

	S(crosstype, year); p(year)
	28978.26
	13.97
	0.0009
	-14433.93
	55

	S(year); p(year)
	28988.66
	24.37
	0
	-14459.25
	35

	S(crosstype); p(year)
	29666.85
	702.56
	0
	-14802.36
	31

	S(hybrid); p(year)
	29667.14
	702.85
	0
	-14804.51
	29

	S(constant); p(year)
	29684.25
	719.96
	0
	-14815.07
	27

	(c.) Spatial
	
	
	
	
	

	S(hybrid, stream); p(stream)
	17424.57
	0
	0.99
	-8677.20
	35

	S(crosstype, stream); p(stream)
	17435.54
	10.96
	0.004
	-8674.63
	43

	S(stream); p(stream)
	17478.18
	53.60
	0
	-8712.02
	27

	S(hybrid); p(stream)
	18421.60
	997.02
	0
	-9187.76
	23

	S(crosstype); p(year)
	18422.81
	998.23
	0
	-9186.36
	25

	S(constant); p(stream)
	18469.24
	1044.66
	0
	-9236.09
	21


Table S10: F1 in-stream survival coefficients for the S(Hybrid, Year) and S(Crosstype, Year) models for each of the three datasets: (a.) Mill Creek: Spring-release; (b.) Mill Creek: Fall-release, (c.) Spatial.  
(a.) Mill Creek: Spring-release effect sizes:
	Year
	Hybrid effect size
	SE

	2009
	0.05 (0.003 – 0.10)
	0.02

	2010
	0.04 (0.01 – 0.07)
	0.02

	2011
	0.04 (-0.01 – 0.10)
	0.03

	2012
	0.02 (-0.02 – 0.06)
	0.02



	Year
	Crosstype
	Effect size
	SE

	2009
	RROC
	0.02 (-0.02 – 0.08)
	0.03

	
	OCRR
	0.08 (0.02 – 0.13)
	0.03

	2010
	RROC
	0.02 (-0.02 – 0.06)
	0.02

	
	OCRR
	0.06 (0.02 – 0.10)
	0.02

	2011
	RROC
	0.01 (-0.06 – 0.08)
	0.03

	
	OCRR
	0.08 (0.01 – 0.15)
	0.03

	2012
	RROC
	0.06 (0.01 – 0.11)
	0.02

	
	OCRR
	0.09 (0.04 – 0.14)
	0.02



(b.) Mill Creek: Fall-release effect sizes:
	Year
	Hybrid effect size
	SE

	2009
	0.02 (-0.02 – 0.06)
	0.02

	2010
	-0.002 (-0.04 – 0.03)
	0.02

	2011
	-0.01 (-0.05 – 0.03)
	0.02

	2012
	0.04 (0.005 – 0.08)
	0.02

	2013
	0.10 (0.06 – 0.14)
	0.02



	Year
	Crosstype
	Effect size
	SE

	2009
	RROC
	0.02 (-0.02 – 0.06)
	0.02

	
	OCRR
	0.02 (-0.02 – 0.06)
	0.02

	2010
	RROC
	0.007 (-0.04 – 0.05)
	0.02

	
	OCRR
	-0.01 (-0.06 – 0.04)
	0.02

	2011
	RROC
	-0.03 (-0.07 – 0.01)
	0.02

	
	OCRR
	0.01 (-0.03 – 0.04)
	0.02

	2012
	RROC
	0.03 (-0.03 – 0.09)
	0.03

	
	OCRR
	0.05 (-0.0008 – 0.10)
	0.02

	2013
	RROC
	0.09 (0.04 – 0.13)
	0.02

	
	OCRR
	0.11 (0.07 – 0.15)
	0.02



(c.) Spatial effect sizes:
	Stream
	Hybrid effect size
	SE

	Mill Creek
	0.11 (0.07 – 0.15)
	0.02

	Green Valley Creek
	0.05 (0.01 – 0.09)
	0.02

	Dutch Bill Creek
	0.10 (0.06 – 0.14)
	0.02

	Willow Creek
	0.01 (-0.01 – 0.03)
	0.01



	Stream
	Crosstype
	Effect size
	SE

	Mill Creek
	RROC
	0.10 (0.04 – 0.16) 
	0.03

	
	OCRR
	0.11 (0.06 – 0.16)
	0.02

	Green Valley Creek
	RROC
	0.03 (-0.03 – 0.09)
	0.03

	
	OCRR
	0.06 (0.01 – 0.11)
	0.02

	Dutch Bill Creek
	RROC
	0.06 (0 – 0.12)
	0.03

	
	OCRR
	0.12 (0.07 – 0.17)
	0.02

	Willow Creek
	RROC
	0.01 (-0.02 – 0.04)
	0.02

	
	OCRR
	0.02 (-0.01 – 0.05)
	0.01
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F2 Crosses
A subset of F2 crosses using F1 hybrids as parents were monitored in both the captive and stream settings (sample sizes in Table S11). In the captive setting, we analyzed data for three crosstypes: RRRRxRRRR, RROCxRRRR, and RRRRxRROC, which had five years of data (2011-2014; 2018; Table S5a). Not all possible F2 crosses were tracked, due to space limitations at the captive breeding facility. Thus, we were only able to analyze data using crosses performed with a combination of RROC and RRRR F1 parents. While crosses such as RROCxRROC and other crosses with an OCOC parent were also tracked, these data were available for only a few years with very few sublots monitored and therefore excluded from captive analyses. In the post-release streams, we had sufficient sample sizes to estimate survival for four crosstypes: RRRRxRRRR, RROCxRRRR, RRRRxRROC, and RROCxRROC (Table S5b)



Table S11. F2 sample size: (a.) number of sublots used for rearing each crosstype over time, and (b.) number of tagged juveniles for each crosstype in the mark-recapture study to estimate survival.
(a.)

	Year
	RRRR x RRRR
	RROC x RRRR
	RRRR x RROC

	2011
	337
	87
	47

	2012
	341
	64
	48

	2013
	490
	16
	24

	2014
	456
	25
	21

	2018
	495
	20
	53



(b.) 

	Stream
	RRRR x RRRR
	RROC x RRRR
	RRRR x RROC
	RROC x RROC

	Dutch Bill Creek
	1318
	360
	210
	120

	Green Valley Creek
	1319
	359
	210
	120

	Mill Creek
	1314
	360
	210
	120

	Willow Creek
	1317
	360
	208
	120




Table S12: Logistic regression candidate models to test whether F2 hatchery fitness metrics varied by crosstype, hybrid, and year variables. Model rankings were based on Akaike’s information criterion adjusted for small sample size (AICC), differences in AICC (delta AICC), model weight (wi), model log-likelihood (Log(L)), and number of parameters (K).  Results for hatchery metrics (a.) Eye-up, (b.) Hatch, (c.) Swim-up, and (d.) Deformities. Models carrying >10% model weight are bolded.
	Model
	AICC
	ΔAICC
	wi
	Log(L)
	K

	(a.) Eye-up
	
	
	
	

	Year
	2804.65
	0
	0.54
	-1397.31
	5

	Crosstype + Year
	2805.36
	0.72
	0.38
	-1395.66
	7

	Hybrid + Year
	2808.39
	3.74
	0.08
	-1398.18
	6

	Crosstype
	2939.62
	134.98
	0
	-1466.81
	3

	Hybrid
	2940.83
	136.18
	0
	-1468.41
	2

	(b.) Hatch
	
	
	
	

	Year
	2677.58
	0
	0.4
	-1333.78
	5

	Hybrid + Year
	2678.06
	0.48
	0.32
	-1333.01
	6

	Crosstype + Year
	2678.28
	0.69
	0.28
	-1332.12
	7

	Hybrid
	3013.96
	336.38
	0
	-1504.98
	2

	Crosstype
	3015.57
	337.99
	0
	-1504.78
	3

	(c.) Swim-up
	
	
	
	
	

	Year
	1362.83
	0
	0.41
	-676.4
	5

	Hybrid + Year
	1363.11
	0.28
	0.36
	-675.54
	6

	Crosstype + Year
	1364
	1.17
	0.23
	-674.98
	7

	Hybrid
	1524.86
	162.03
	0
	-760.43
	2

	Crosstype
	1526.46
	163.04
	0
	-760.23
	3

	(d.) Deformities
	
	
	
	
	

	Year
	657.31
	0
	0.57
	-323.64
	5

	Hybrid + Year
	658.48
	1.17
	0.31
	-323.23
	6

	Crosstype + Year
	660.44
	3.13
	0.12
	-323.20
	7

	Hybrid
	669.55
	12.24
	0
	-332.77
	2

	Crosstype
	671.55
	14.24
	0
	-332.77
	3


Table S13: Parameter estimates, standard errors (SE) and p-values (P) from the most supported models for each of the F2 hatchery metric candidate sets (eye-up, hatch, swim-up, deformities).  (a.) Eye-up ~ Year, (b.) Eye-up ~ Crosstype + Year, (c.) Hatch ~ Year, (d.) Hatch ~ Hybrid + Year, (e.) Hatch ~ Crosstype + Year, (f.) Swim-up ~ Year, (g.) Swim-up ~ Hybrid + Year, (h.) Swim-up ~ Crosstype + Year, (i.) Deformities ~ Year, (j.) Deformities ~ Hybrid + Year, (k.) Deformities ~ Crosstype + Year. N/A: no estimate is available as the category is used as a reference in coefficient determinations.  
(a.) Eye-up ~ Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	0.651
	0.097
	<0.005

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.100
	0.139
	0.473

	2013
	0.498
	0.140
	<0.005

	2014
	-0.639
	0.131
	0.026

	2018
	0.329
	0.135
	0.015



(b.) Eye-up ~ Crosstype + Year model 
	Parameter
	Estimate
	SE
	P

	Intercept
	0.591
	0.102
	<0.005

	Crosstype
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	RROCxRRRR
	0.397
	0.167
	0.017

	RRRRxRROC
	-0.097
	0.161
	0.547

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.117
	0.140
	0.401

	2013
	0.551
	0.143
	<0.005

	2014
	-0.595
	0.134
	<0.005

	2018
	0.385
	0.137
	0.005



(c.) Hatch ~ Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	1.199
	0.102
	<0.005

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.290
	0.141
	0.04

	2013
	0.736
	0.144
	<0.005

	2014
	-1.030
	0.132
	<0.005

	2018
	0.559
	0.137
	<0.005




(d.) Hatch ~ Hybrid + Year model 
	Parameter
	Estimate
	SE
	P

	Intercept
	0.559
	0.102
	<0.005

	Hybrid
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	Hybrid
	0.161
	0.124
	0.194

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.296
	0.141
	0.03

	2013
	0.770
	0.146
	<0.005

	2014
	-1.000
	0.134
	<0.005

	2018
	0.584
	0.139
	<0.005



(e.) Hatch ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	0.550
	0.102
	<0.005

	Crosstype
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	RROCxRRRR
	0.288
	0.166
	0.083

	RRRRxRROC
	0.025
	0.167
	0.879

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.303
	0.141
	0.032

	2013
	0.781
	0.146
	<0.005

	2014
	-0.992
	0.134
	<0.005

	2018
	0.601
	0.139
	<0.005



(f.) Swim-up ~ Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	1.661
	0.125
	<0.005

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.468
	0.197
	0.017

	2013
	1.296
	0.236
	<0.005

	2014
	-0.974
	0.157
	<0.005

	2018
	0.469
	0.185
	0.011




(g.) Swim-up ~ Hybrid + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	1.595
	0.133
	<0.005

	Hybrid
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	Hybrid
	0.246
	0.170
	0.149

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.477
	0.197
	0.015

	2013
	1.345
	0.239
	<0.005

	2014
	-0.930
	0.160
	<0.005

	2018
	0.506
	0.187
	0.006



(h.) Swim-up ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	1.585
	0.133
	<0.005

	Crosstype
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	RROCxRRRR
	0.431
	0.236
	0.067

	RRRRxRROC
	0.055
	0.226
	0.805

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	0.485
	0.198
	0.014

	2013
	1.359
	0.239
	<0.005

	2014
	-0.920
	0.160
	<0.005

	2018
	0.527
	0.187
	<0.005



(i.) Deformities ~ Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	-2.295
	0.159
	<0.005

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	-0.084
	0.232
	0.716

	2013
	-0.836
	0.269
	<0.005

	2014
	0.560
	0.203
	0.005

	2018
	-0.186
	0.224
	0.404





(j.) Deformities ~ Hybrid + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	-2.247
	0.168
	<0.005

	Hybrid
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	Hybrid
	-0.179
	0.207
	0.387

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	-0.090
	0.232
	0.695

	2013
	-0.872
	0.272
	<0.005

	2014
	0.527
	0.206
	0.010

	2018
	-0.213
	0.226
	0.344



(k.) Deformities ~ Crosstype + Year model
	Parameter
	Estimate
	SE
	P

	Intercept
	-2.244
	0.168
	<0.005

	Crosstype
	
	
	

	RRRRxRRRR
	N/A
	N/A
	N/A

	RROCxRRRR
	-0.225
	0.278
	0.418

	RRRRxRROC
	-0.130
	0.281
	0.643

	Year 
	
	
	

	2011
	N/A
	N/A
	N/A

	2012
	-0.093
	0.232
	0.689

	2013
	-0.876
	0.272
	0.001

	2014
	0.523
	0.206
	0.011

	2018
	-0.219
	0.227
	0.334





Table S14: Candidate set of models to test if coho salmon F2 survival (S) varied by hybrid and/or crosstype. Model rankings were based on Akaike’s information criterion adjusted for small sample size (AICC), differences in AICC (ΔAICC), model weight (wi), model log-likelihood (Log(L)), and number of parameters (K). 
	Model
	AICC
	ΔAICC
	wi
	Log(L)
	K

	S(stream); p(stream)
	14794.37
	0
	0.62
	-7370.13
	27

	S(hybrid, stream); p(stream)
	14795.39
	1.02
	0.37
	-7362.60
	35

	S(crosstype, stream); p(stream)
	14805.09
	10.71
	0.002
	-7351.33
	51

	S(crosstype); p(stream)
	15616.87
	822.49
	0
	-7781.37
	27

	S(hybrid); p(stream)
	15620.78
	826.41
	0
	-7787.35
	23

	S(constant); p(stream)
	15627.40
	833.02
	0
	-7792.66
	21





Table S15: F2 in-stream survival coefficients for the (a.) S(Hybrid, Year) and (b.) S(Crosstype, Year) models.  
(a.)
	Stream
	Hybrid Effect Size
	SE

	Mill Creek
	0.05 (0.01 – 0.09)
	0.02

	Green Valley Creek
	0.01 (-0.03 – 0.05)
	0.02

	Dutch Bill Creek
	0.03 (-0.01 – 0.08)
	0.02

	Willow Creek
	-0.0007 (-0.02 – 0.02)
	0.01



(b.)
	Stream
	Crosstype
	Effect Size
	SE

	Mill Creek
	RROC x RRRR
	0.04 (-0.01 – 0.09) 
	0.02

	
	RRRR x RROC
	0.06 (-0.003 – 0.12)
	0.03

	
	RROC x RROC
	0.03 (-0.05 – 0.11)
	0.04

	Green Valley Creek
	RROC x RRRR
	0.02 (-0.001 – 0.07)
	0.03

	
	RRRR x RROC
	-0.008 (-0.07 – 0.07)
	0.03

	
	RROC x RROC
	0.02 (-0.07 – 0.11)
	0.04

	Dutch Bill Creek
	RROC x RRRR
	0.06 (0.01 – 0.07)
	0.03

	
	RRRR x RROC
	0.02 (-0.04 – 0.08)
	0.03

	
	RROC x RROC
	-0.01 (-0.09 – 0.07)
	0.04

	Willow Creek
	RROC x RRRR
	-0.003 (-0.03 – 0.03)
	0.01

	
	RRRR x RROC
	0.002 (-0.03 – 0.03)
	0.01

	
	RROC x RROC
	0.004 (-0.05 – 0.05)
	0.02
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