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Conservation Science and Practice

Appendix S1: Heatmaps of adult survival rates, lamb:ewe ratios, population size, temperature,
precipitation, and pathogen prevalence (infection or exposure), by recovery region and year of
sampling. The prevalence of each pathogen was calculated for each year-recovery region unit
(i.e., “2010 — San Jacinto Mtns”) for which >5 samples were tested (all capture events included).
Adult survival and pathogen prevalence are reported as proportions. Lamb:ewe ratios are
reported as the number of lambs per adult female. Temperature was calculated as the average of
daily maximum temperatures (Celsius) from June — September for year:. Annual precipitation
(centimeters) for yeart was measured as the sum of daily precipitation from November.1 through
Octobert. Precipitation was also aggregated annually for winter (Novembert1 — Aprilt) and
summer (May: — Octobert) seasons. Numbers in each cell are the raw data values, while the color
describes the relative value of each datapoint on a scale of 0-1. Gray cells indicate that samples
were not tested, or population estimates were not calculated for that year and recovery region
combination.
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Year

1981-

1982-
1983- 0
1984- 0.12 0.29
1985- 0.12
1986~
1087- [ 0
1988- 1 0.05
1989- 0.06
1990-
1991- 0 0
1992-
1993- 0.29 0.08
1994- 0.8 0.27 0.35 0.29 0.82 0.17 0.36
1995- 0.83 0
1996- 1 0.2 0.73 0.13 0.25 0.22 0.2 Lamb:ewe
1997- 0.67 0.11 ratio
1998- 0.12 0.58 0.62 0.5 0.57 0.36 0.56 100
1999- 067 0.09 -
2000- 0.83 0.86 0.5 0.14 0.55 0.58 0.17 0.75
2001- 0.71 0.13
2002- 05 05 0.25 0.53 0.36 0.33 0.48 0.50
2003- 1 0.6 0.25
2004- 0 0.83 0.55 0.5 0.5 0.51 0.28 00
2005- 0 0.17 :
2006- 0.62 0.04 0.4 0.36 0.48 0.2 0.37
2007- 0.25 0.2 0.79
2008- 0.18 0.18 0.62 0.2 0.66 0.43 0.64 0.24 0.3
2009- 0.33 0.03 0.52 0.51 0.3 0.41
2010- 0.42 0.19 0.52 0.3 0.37 0.14 0.61 0.36 0.79
2011- 0.57 0.09 0.69 0.56 0.21 0.58 0.63
2012- 0.29 0.32 0.46 0.36 0.13 0.63 0.7
2013- 0.41 0.4 0.57 0.26 0.07 0.93 0.51
2014- 0.42 0.29 0.56 0.25 0.38 0.1
2015- 0.36 0.11 0.6 0.7 0.35 0.19 0.47 0.86
2016- 0.62 0.3 0.76 0.25 0.73 0.66 0.94 0.28 0.75
2017- 0.25 0.07 0.69 0.41 0.77 0.83
2018- 0.16 0.56 0.6 0.62 0.31 0.33 0.22 0.41
2019- . . . 0.84 0.43 0.22 . . 0.29
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Year

1981-

1982-
1983- 15
1984- 14 20
1985- 20
1986-
1987- 4 20
1988- 5 32
1989- 0 23
1990- 5
1991- 4 16
1992- 1
1993- 17 18
1994- 17 23 29 68 19 29 58
1995- 19 24 Population size
1996- 19 21 37 39 26 28 34
1997- 22 22 (interpolated)
1998- 24 25 72 35 35 34 41 45 28
1999- 21 25 1.00
2000- 26 27 53 51 35 33 39 64 82 . 075
2001- 30 45
2002- 24 38 115 84 35 47 41 155 127 0.50
2003- 25 47
2004- 32 57 47 50 47 150 101 0.25
2005- 24 56 0.00
2006- 21 58 163 179 42 79 38 77 145
2007- 26 59
2008- 26 62 122 155 52 82 53 123 186
2009- 24 62
2010- 22 60 133 149 66 72 55 142 -
2011- 27 59
2012- 35 60
2013 32 62
2014- 40 72
2015~ 47 76
2016- 55 83 119 83 69 59 42 163  [Zse
2017- 69 74
2018- 75 62
2019-
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Year

1981- 210.09 179.5 178.23 416.85 316.64 62.72 161.88 551.09 701.14

1982-  399.94 323.04 294.71 693.33 519.23 101.17 251.68 854.9 1060.54
1983-  698.78 602.26 627.25 1439.41 1130.03 211.9 549.54 [11860.3 22N
1984-  221.03 221.3 242.19 543.19 409.43 83.02 199.47 657.79 820.34
1985  281.97 222.05 218.3 552.91 417.27 84.18 204.99 713.38 917.81
1986- 391.4 326.59 339.04 777.47 604.32 119.55 308.81 1037.61 1303.4
1987-  241.73 194.43 184.44 425.31 331.54 70.37 176.87 586.91 781.45
1988-  249.41 235.99 253.25 524.25 392.06 73.97 193.19 646.86 818.19
1989-  205.08 146.38 127.81 312.29 225.75 44.91 99.89 360.8 433.75
1990- 190.6 149.59 123.3 330.78 250.7 50.79 125.12 430.05 570.18
1991-  402.85 309.23 301 726.33 554.26 110.64 277.13 878.87 994.71
1992- 34331 336.45 355.74 780.35 609.04 117.9 299.4 1035.35 1318.28
1993-  682.03 575.41 528.31 1266.13 881.02 160.37 411.8 1488.8 1792.21
1994-  261.78 197.73 182.45 455.9 342.87 73.58 180.38 605.84 767.45
1995  496.71 388.28 354.7 850.63 564 116.72 286.45 989.69 1246.78 Total annual
1996- 215.6 139.33 107.14 301.15 212.74 47.76 113.08 359.17 412.09 precipitation
1997-  320.17 272.07 276.25 575.38 403.66 75.34 188.75 670.7 850.13 .
1998- 463.5 352.72 309.49 775.31 610.9 130.51 322.89 1030.11 1295.09 (centimeters)
1999- 127.85 115.29 118.87 287.88 242.85 51.83 129.88 391.95 484.42 1.00
2000- 182.64 130.83 109.4 293.94 233.42 49.9 118.14 377.52 450.55
2001-  212.35 173.64 167.52 415.48 304.01 58.39 152.94 511.36 586.68 0.75
2002- 78.67 50.92 42.78 119 96.26 21.22 51.21 155.89 200.86 0.50
2003  281.71 232.32 223.18 530.36 415.34 86.44 208.32 675.36 852.25 ‘
2004-  316.51 242.09 216.31 514.42 402.21 85.07 214.18 727.76 972.31 0.25
2005-  555.46 495.62 500.71 1113.33 813.94 142.69 380.51 1324.6 1602.97
2006- 199.59 129.54 94.31 246.28 189.5 41.38 95.87 285.61 377.31 0.00
2007- 82.73 60.96 56.65 151.76 119.85 27.02 62.74 202.82 264.63
2008-  241.48 238.9 242.08 638.64 421.93 78.84 184.25 585.15 721.51
2009-  202.07 163.84 157.52 394.43 303.29 58.83 147.94 477.96 665.98
2010-  454.37 375.83 372.02 848.04 590.71 122.35 331.1 1277.67 1657.51
2011-  500.82 325.26 282.5 600.1 469.69 83.69 218.57 701.63 946.7
2012- 183.66 160.37 194.57 376.99 294.87 61.26 165.91 563.8 765.92
2013- 128.7 128.36 148.9 351.68 297.75 68.46 166.99 509.68 781.25
2014- 151.5 112.68 104.05 219.24 166.68 26.65 66.48 241.34 313.54
2015 281.29 227.06 189.12 451.95 411.08 85 232.38 761.38 1134.88
2016  220.88 187.88 167.8 440.49 332.4 62.77 158.53 614 743.61
2017-  419.38 362.48 282.97 657.99 539.33 100.57 220.87 837.89 1013.63
2018 167.12 142.1 120.97 194.26 138.39 24.86 57.07 205.35 281.14
2019-  484.74 392.03 344.73 783.85 657.86 113.77 266.69 948.29 1314.66
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Year

1981- 25.73 3
1.94 42.21 78.52 49.6 10.79 24.2 96
. . .05 119.26

1982- 84.13 73
: 42 75.69 1
1983-  175.91 211.87 260.94 & 127.5 22.91 56.89
1984- 92.22 120.89 148.69 a1 356.11 63.4 159.26 cfs 25387
1322 iig ;13'41 53.28 13222 29307'7449 ‘21'2'51 116.58 396.68
1987- 82.4 62'33 87.28 197.79 145.65 29'4711 ‘7‘8-02 186.57 259.93
1988- 19.93 540 25.99 144.3 111.95 25 69 63'64 281.29 385.92
1989- 36.14 33.9 34'11 64.19 59.47 12 22'2 228.2 338.68
Tooo B aE Ed : 7.38 75.14 50.71 -8 1025 149.13
: 44.16 47.54 ' 10.05 21.95
1091-  61.28 C5 47 i 121.49 103.65 19.38 = 93.74 117.55
joo2 B 4508 e 1.94 172.09 114.4 22.46 c 34 190.69 279.17
1993-  12.38 1118 48.88 130.52 13777 3107 6213-77 182.21 176.53
1994 MR T 14.94 35.56 18.51 4.64 12'99 213.88 90.38
lo0s® 1479 2919 39.62 62.55 46.91 11.85 27'44 49.28 81.37
1996  24.71 13.76 13'12 53.82 33.67 N : 1'22 88.66 123.74
1997- 81.97 95.48 138.05 44.04 21.99 6.74 1476 71.5 135.1 Total summer
1998- 41.74 30,37 a1l - 246.36 157.87 26.96 70- 1 55.17 68.83 precipitation
- on 28 79.59 59.19 16.67 = 289.45 400.71
2000- e a8 70 56.12 120.43 93.08 17 65 -36 95.33 152.17 (centimeters)
20008 1536 3670 39.46 94.59 76.64 1516 3462-1 132.39 147.6
2002- 3.43 46 13.02 37.2 30.51 5 82 == 116.02 135.53 . 1.00
2003~ 24.44 o il 16.3 12.91 2.92 i 44.21 31.75 0.75
2004 IREEEEE el 85.52 126.93 87.43 21.05 47'62 28.9 45.89
2005- . ; 5.12 201.06 172.51 .27 166.51 234.73 0.50
: 95.86 120.91 - 42.03 104.12 .
2006~ 21.98 : 241.06 166.59 ' 330.29 [ 4766 |
: 23.19 24,35 : 25.69 70.81 0.25
2007- 17.8 14.61 ' 43.96 25.72 6.41 ' RS 341.82
2008- 30.61 431 17.59 33.67 24.67 s 13-46 35.24 53.7 0.00
2009 780 - 62.51 134.85 83.07 13.42 22 39.71 56.24
010 R e 6.09 13.87 11.14 1.03 ;4'9 90.57 121.45
2011- 445 ' 52.69 125.46 97.05 (A 8.8 18.38
: 51.08 60.85 : 25.53 70.69 :
2012- 43.08 59,0 ™ 102.75 62.15 13.98 31 251.27 324.87
2013- 44.89 56.7 11.42 183.86 103.46 1781 46'22 o8 119.95
2014- 5891 o 86.63 192.01 166.93 YEIeE 97-51 233.8 259.24
2015 RIS o 27.44 89.61 65.13 8.71 21'75 272.68 377.94
e g TS : 0.01 182.12 157.88 85 90.58 111.21
: 41.79 35.94 ; 37.95 107.9 :
2017-  14.43 14.54 : el 74.63 11.78 ' 34849  [[11520.89
2018- 82.96 72 41 67'82 25.49 21.13 4.83 295'12 99.04 174.29
2019-  48.77 E 33-12 85.81 56.35 8.06 17'7545 22-34 415
; ; : 66.78 ' : 25
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Year

1981- 184.36 14
7.56 136.02 338.33 267.04 51.93 137.68 455
. . .04 581.88

1982-  315.82 249.62 219
1052 : 01 529.91 391.7
1984- 128.22 390.39 366.31 942.38 773.92 e 194.79 Sl 806.67
_ 100.42 93.5 5 148.5 390.28 131
Lon5 BT e e 26.31 171.94 34.51 82.89 5.99 [11676.907
1onc SIS e 251.02 419.23 326.53 62.48 1o6 261.11 310.92
1987-  159.34 : .76 579.69 458.67 26.97 526.81 657.88
_ 132.14 118.46 5 90.14 235.16 756
1988-  229.48 205.57 219 81 215.59 44.68 113.67 33 917.48
1989-  168.95 112.48 % '414 460.07 332.59 61.97 164.39 358.71 442.78
1990- 144.96 105.43 75'74 237.14 175.05 34.85 77.94 o420 669.06
1991- 341.57 250.76 229 y 209.29 147.05 3141 74'78 267.06 e
1992-  297.33 291.82 306.26 554.23 439.87 88.18 29536 S 291.01
ovs. IEBEETN 56422 51500  EEEENNNGESS 86.67 230.4 oo a7 B
1394' 229.4 168.57 152':;2 1329330;0,557 862.51 155.73 399.36 salar Loz
o 280 I | I 1 Ve
1996-  190.89 122:23 382965284 796.81 530.33 107.7138 ;22'3 o719 643.71
1697 A Loene 89,98 257 11 190 74 4100 o 918.19 1111.68 Total winter
1998- T 313 3 268. 329.03 24578 e 118- ol 304 343.26 precipitation
1999- 93.29 68.87 62 73, 695.72 551.71 113.84 287 54 381.26 449.42 _
2000~ L1653 o8l 027 167.46 e 3410 or 934.78 1142.92 (centimeters)
2001- 197 163.6 154 : 199.36 156.77 34.73 81.81 259.56 336.81
2002- 75.23 46.32 36 5 378.28 273.51 52.56 138.1 S 315.02 -
2000 NEEEEEE R 167.46 102.7 83.35 18.3 43-64 467.15 554.93 0.75
2004~  183.13 139.81 131'66 s 327.91 65.39 161.06 12099 e
2005 IV b 37§19 313.36 229.7 43.04 110.0 508.85 617.52 0.50
2006-  177.61 106.35 69 g Sl 2l 647.34 117 309 ! 397.47 495.71 0.25
5007- o4 03 o3 39.96 202.33 i 2496 30 47 1053.52 1261.15 '
2008-  210.87 195.8 179'05 118.09 95.18 22.48 52'5; 2°0.57 et 0.00
2009-  197.18 158.68 151'57 503.79 338.86 65.42 159 3 163.11 A
2010-  419.25 340.42 319.43 380.57 292.15 57.8 145'16 PPt 600.06
2011-  456.32 274.17 221'33 722.59 493.66 96.82 260'48 e 847.5
2012- 140.58 91.33 o3 65 497.35 407.54 69.7 187'35%, 102641 LSz
2013- 83.8 71.65 62';5 193.13 191.41 43.45 119 4 e S
2014- 92,59 60.2 46. . 159.67 130.83 25.78 60.2 330 506.68
2015~ 169.74 130.84 61 129.63 101.54 17.94 2 2ci 403.32
: 109.11 : 44.63
2016~  172.16 146.09 131 269.83 253.2 47.05 124.4 S 202.33
2017-  404.95 347.94 275'86 356.01 257.77 50.99 133, 47 412.89 613.99
2018- 84.17 69.69 52 15 632.51 518.2 95.73 211'11 o149 2o hde
2019-  435.98 356.46 307'4597 %2?'3? 82.04 16.8 39 '513 810512'514 972.12
N 0o S 5 609.18 101.37 : : 196.15
O oW W S i , 235.82 820.5
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1981-
1982-
1983-
1984-
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1987-
1988-
1989-
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1991-
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1993-
1994-
1995-
1996~
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1998-
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2000-
2001-
2002-
2003-
2004-
2005-
2006-
2007-
2008-
2009-
2010-
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2012-
2013-
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2016-
2017-
2018-
2019-
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Year

1981-

1982-

1983 .
1984- 1

1985- 0

1986~ 0

1987-

1988-

1989-

1990-

1991-

1992- 0 0 0

1993- 0 0 0 0 Bovine respiratory
1994- syncytial virus

1995 0 prevalence

1996- 0

1997- Test:

1998- 0 0 immunofluorescence
1999- 0 assay

2000-
1.00
-

2001- 0 0 0 0 0 0 0
0.50

O oOoo

2002-
2003- 0 0 0 0 0 0

2004-
2005- 0
2006-

2007- D

2008-
2009- 0 0 0 1

0
0
0
0
2010-
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1

o

0.25

0.00

2011-
2014- 0
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o o [
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2019-
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Epizootic hemorrhagic
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prevalence
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Year

1981-
1982-
1983-
1984-
1985-
1986~
1987-
1988-
1989-
1990-
1991-
1992-
1993-
1994-
1995-
1996~
1997-
1998-
1999-
2000-
2001-
2002-
2003-
2004-
2005-
2006-
2007-
2008-
2009-
2010-
2011-
2012-
2013-
2014-
2015-
2016-
2017-
2018-
2019-

0.5
0.42
0.57
05
0.44
0.17
04
0.17 0.12
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0
0 0
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0.12 0.21
0 0o
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Year

1981-
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0
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prevalence
0
o 083 card agglutination
0.57
1.00
os3 WNOSENN o [OSTE o om o [
0 0.42 o7 IO o075 0.50
0
014 [MNOTENN 043 YR 025
0.00
0.56 0.4
I(\s I(\s \'(\6 I(\ I‘5 I(\% 1 1
a\\]\\ 053\1\\ 0‘59‘\]\ Q&“\JO &© N &© W - 0> Ca(\\lo
\a@ X2 oL NG NEY \\eg\\ 1190
e\ g oy o0 o 2 &
\ O QO S QO
e(\\(‘a 0\)«\8‘ \*0‘«6‘ 0\)\\(@(
S S

Recovery Region



A\
\e Ca(\\lo
8)

s

W\
o
Recovery Region

Brucella ovis
prevalence

Test:
enzyme-linked
immunosorbent assa

1.00
0.75
0.50
0.25
0.00




Year

1981-
1982-

1983-

1984~ 0
1985-

1986-

1987-

1988-

1989- 0.56
1990~ 0.33
1991- - 08
1992- 0.18 0 0.08
1993-

1994- Chlamydia spp.

1995 0 prevalence

1996-
1997- 0 0.38 Test:

1998- 0.4 . 067 | complement fixation
1999- 0

2000- 1.00

2001- 0.33 0.38 0.43 0.57 05 [ 08 TS I 0.75

2002- 0.2

2003- 012 [0S aEN 0.29 0.12 0 0 0.50
2004-

2005- 0.14 0.11 0.11 025
2006~ 0.00
2007- 0.22 0.2

2008-

2009- | ENNOIGEINN o071 o067 [ 08 o7

2010-

2011-

2013-

2014-

2015-

2016-

2017-

2018-

2019-
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o
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Year

1981-
1982-
1983-
1984-
1985-
1986~
1987-
1988-
1989-
1990-
1991-

1902- os2 o8 o7
0.2

1993- 0.31 0.38
1994~

1995- 0.2

1996- 0

1997-

1998-

1999-

2000- 1.00
2001- 06 | 083 I 0.75
2002-

2003- o WS o o o83 050

Orf virus
prevalence

0.17 Test:
complement fixation

2004-
2005- 0.43 N 0-25
2006~ 0.00
2007- I S

2008~

2000- [NCISSINN T B T I

2010~

2011-

2012-

2014-

2015 [ 06 o5 [ 074 . 08 069

2016-

2017-

2018-

2019- .
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Leptospira spp.
(any serovar)
prevalence

Test:
modified agglutination

1.00
0.75
0.50
0.25

0.00

Recovery Region



Recovery Region

Ovine progressive
pneumonia virus
prevalence

Test:
agar gel
immunodiffusion

1.00
0.75
0.50
0.25

0.00




Toxoplasma gondii
prevalence

Test:
latex agglutination

1.00
0.75
0.50
0.25

0.00

Recovery Region



Year

1981-
1982-
1983-
1984-
1985-
1986~
1987-
1988-
1989-
1990-
1991-
1992-

1993-
1994- Pasteurellaceae spr

1995- (any)

1996- prevalence
1997-

1998-

1999-

2000- 1.00

2001- l
0.75

2002-
0.50

2003-
] 0.25

2004-
0.00

Test:
culture

2005-
2006-
2007-
2008-
2009-
2010-
2011-
2012-
2013-
2014-
2015-
2016-
2017-
2018-
2019-
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Year

1981-
1982-
1983-
1984-
1985-
1986~
1987-
1988-
1989-
1990-
1991-
1992-

1993- . :
1994- Mannheimia haemolytica

1995- betahemolytic
1996~ prevalence

1997-
1998-
1999-
2000- 1.00

2001-
0.75

2002-
0.50

2003-
~ooe1 0.25

2004-
0.00

Test:
culture

0.62

2005-
2006-
2007-
2008-
2009-
2010-
2011-
2012-
2013-
2014-
2015-
2016-
2017-
2018-
2019-
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Mannheimia haemolytica
nonhemolytic
prevalence

Test:
culture

1.00
0.75
0.50
0.25

0.00

Recovery Region



Bibersteinia trehalosi
betahemolytic
prevalence

Test:
culture

1.00
0.75
0.50
0.25

0.00

Recovery Region



Year

1981-
1982-
1983-
1984-
1985-
1986~
1987-
1988-
1989-
1990-
1991-
1992-

1993- . . .
1994- Bibersteinia trehalosi

1995~ nonhemolytic
1996~ prevalence

1997-
1998-
1999-
2000- 1.00

2001- 0.14
0.75

2002-
0.50

2003-
- 091 0.25

2004-
0.00

Test:
culture

2005-
2006-
2007-
2008-
2009-
2010-
2011-
2012-
2013-
2014-
2015-
2016-
2017-
2018-
2019-

Recovery Region



Pasteurella multocida
prevalence

Test:
culture

1.00
0.75
0.50
0.25

0.00

Recovery Region
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