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Figure 1.	Upper-Yakima Spring-Chinook Roza-to-McNary Smolt Survival for Late
		Natural Smolt (black bars) and Hatchery Smolt (grey bars)
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Table 1.  Upper-Yakima Spring Chinook Roza-to-McNary Smolt Survival for
		Late Naturally-Spawned and Hatchery-Spawned Smolt

[image: ]




Figure 2.	Upper-Yakima Spring-Chinook Roza-to-McNary Smolt Survival Indices for Early (black bars) and Late (grey bars) Natural Smolt
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Table 2.	Upper-Yakima Spring-Chinook Roza-to-McNary Smolt Survival Indices for Early and Late Natural Smolt
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Minimum Flow History, Yakima River, 10/1/79 to Present
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Outmigration Year

Stock Measure 1999 2000 2001*** 2002 2003 2004 2005*** 2006

Natural  Survival 0.5122 0.4987 0.1339 0.3584 0.2750 0.4935 0.1122 0.6160

(Nat) Released 133 3196 1424 2114 1190 74 45 500

Hatchery Survival 0.4540 0.3155 0.1759 0.2803 0.2137 0.1768 0.1494 0.2810

(Hat) Released 675 2999 1744 1503 2146 2201 1344 3802

Difference Nat-Hat 0.0582 0.1832 -0.0420 0.0781 0.0613 0.3167 -0.0371 0.3350

Type 1 Error P

(1-sided) (Nat > Hat)

0.0378 0.0000

0.6312

0.0433 0.0374 0.0122

0.7353

0.0003

Outmigration Year

Stock Measure 2007*** 2008 2009 2010 2011 2012 2013 Pooled* Weighted**

Natural  Survival 0.1529 0.3857 0.5161 0.5874 0.3260 0.2419 0.6683 0.3703 0.4319

(Nat) Released 336 421 172 105 956 193 38 10897

Hatchery Survival 0.3955 0.2573 0.2405 0.3196 0.2679 0.1849 0.2801 0.2566 0.2786

(Hat) Released 2477 4406 2334 1130 3103 4405 550 34819

Difference Nat-Hat -0.2426 0.1284 0.2756 0.2678 0.0581 0.0570 0.3882 0.1137 0.1533

Type 1 Error P

0.69012669

(1-sided) (Nat > Hat) 0.5088

0.0048 0.0182 0.0108

0.0559 0.1598 0.1727

0.0032 0.0011

*   Pooled using yearly release number as a weighting variable of survival proportions

** Pooled using yearly ratio release-number/error-mean deviance as a weighting variable of survival proportions

*** The three years in which late Natural-brood Survival was less than that of the hatcherry-brood
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Natural Outmigration Year

Stock Measure 1999 2000 2001 2002 2003 2004 2005 2006

Natural  Survival no 0.3307 0.4771 0.2314 0.2837 0.3442 0.2608 0.2361

Early Released release 3013 755 6604 6614 3857 1688 1833

Natural Survival 0.5122 0.4987

0.1339

0.3584 0.2750 0.4935 0.1122 0.6160

Late Released 133 3196 1424 2114 1190 74 45 500

DifferenceEarly-Late -0.1679 0.3432 -0.1270 0.0087 -0.1493 0.1485 -0.3799

Type 1 Error P

(2-sided) Early-Late

0.0000 0.0001 0.0004

0.8230 0.4903 0.4035

0.0010

Outmigration Year

Stock Measure 2007 2008 2009 2010 2011 2012 2013 Pooled* Weighted**

Natural  Survival 0.3273 0.3020 0.4286 no 0.2200 0.3016 0.2855 0.2944 0.2983

Early Released 1072 1254 1804 release 985 2482 2435 34396

Natural Survival 0.1529 0.3857 0.5161 0.5874 0.3260 0.2419 0.6683 0.3664 0.3945

Late Released 336 421 172 105 956 193 38 10659

Difference Early-Late 0.1744 -0.0837 -0.0875 -0.1060 0.0597 -0.3828 -0.0720 -0.0962

Type 1 Error P

(2-sided) Early-Late 0.0889 0.2458 0.7590 0.2176 0.5212 0.2883 0.6298 0.1363

*   Pooled using yearly release number as a weighting variable of survival proportions

** Pooled using yearly (release-number)/(error-mean deviance) as a weighting variable of survival proportions

NOTE:  The years 1999 and 2010 are not used in the pooled estimates  because no Early Natural were released


