
2524 2623 2722 28

1924232221201924232221

171813141516171814 1315

20

1617

19

18

20 21

13

22

14

2423

15

19

16171813141516
242221

17
2320

18
19

13
24

14
23

1516
2221

17

20

1813

19

14

24

15

22 23
16

3025

1718

26
13

21

14

27

1516

28

17

20 2919 3024 2123 292022 192120 301924 2523 26272822 292120

63125 36 126

2217 212018

2322

12 1311 14 2310 159 22168 21177 1812 2011 13 1914 2415 2316 191314 242315 221617 2118 201314151618 17131415161718
272117 28201813 291914 24 30

2413 2314 2615 2216

25 29

21 2820 29

1110

23

1718

2820 29

2728

22 2721

25

1123 10

23 252622 2721 2820 2919 3024 2523 2622 2721 282019 29242322212024 19212019
252423 26 3522 2721 342820 33291924 3230 3123 25 3626 352728 343329 3230 3125 362627 3528 34

30 4323125 5

36 3135

71 182 12 13

16 2117

3231

169 201787 19

29 3330 322526272826 3027282930
362526 23527 34 328 3329 626 36 135 234 333 432 531 636 135 234 33332 431 53635343332

6 81

34333231
13635 2 11334 1033 432 9531 836 6 735 1 122 113 104 95 86 71 122 113 104 9523456123456
121 142 113 10 154 1695 86 1711 1410 159 168 177 1812 1311 1410 159 168 17712

2622 27

17181315 1416

1110

252627

34

3024 2523

723

11108 9712987
13 231412 2211 1510 211698 17 20187 1912 1311 2414 2315 2216 2117 2018 1913 2414 2315 22

201813

19 3024 2523 26

1415161718131415161718
24 2613 2314 272215 21 2816 2917 2018 19 3013 24 2514 23

2820 29192422212019242322212019
25 3524 2623 3422 27 33282120 322919 30 3124 2523 3626 3527 3428 3329 3230 3125 3626 3527 3428 3329 3230252627282930

32 5313635

2627282930 3625 3526 327 34 428 33 529 3230 35 2334 433 532 631 136 235 33433 4
3433363534333231 136 2 1035 334 4 93332 8531 6 736 12135 945 8761 12112 1034 95 86123456123456 121112 10 153 16945 8 176 1871 12 132 1411 1510 169 178 187 1312 1411 1510 1698 17712

1412 15 2211 2110 1812 2411 13 23

11109810 71211987 13
14 2215 2116 2017 1918 2413 231415 22

252623 3427

32 5

122 1136

71 182 12 13

13

121 112

11 1410 159

11109

1516

16 2117 201813
141516

24231314 22 2715 21 2816 292017 30191813 2514 24 2623 2722 2821 2920 3019 2524 262322 27282120 291924
2322212019242321 22201924

262728

22 332821 32292019 313024 25 3623 3526 3427 3328 3229 3130 3625 3526 3427 332829 323025
293025262729 283025 363526 334 427 33 528 3229 630 3125 126 36 235 334 433 532 631 136 235 334 433

10945 8

313635

3 104 95 86 71

3433323136353433323136 135 23 1034 4 933 532 831 763635

1234561234561 122 1110 1534 9 165 8 176
168 177 1812 1311 15 1410 169 1787

1298712

14

87 1312 141110 15 2216 211798 2018712 13 1911 14 24231516 2217 2118 2013 1914 2415 22 2316 2117 2018

2322 2527 262119

171813141516171813 2414 232215 272116 2817 2018 291913 302414 2523 2622 2721 282019 2924 30

1410 159

11 2414 2315

171813

4

1110

24232221201924232221201924 2523 2627 3422 28 3321 2920 3219 30 3124 2523 3626 3527 342829 3330

3635

712 1811 13

22159 21168 17

2820 2919

3428 3329

282930 3625

5

3225 3126 3627 34 3528 3329 3230
2526293028293025 3626 3527 34 333 428 3229 530 31 625 3626 135 23433 3432 53136 613534 2333 43231 5

343332313635

95 86 712 123 11104 9

3433323136 135 234 103 943332 5 83136 6 735 1 122 113 104
5 86

12561234561 122 113 15104 16985 176 7 181 122 1311 1410 159 168 17
8 167 17

121110987121110987 1311 12 1410 207 18 1912 13 2216 2117 2018 191314 2415 232216 211718 20

4

24

3426 323327 31

232213

272829

34

2024 201923

131415161415161718 2413 2315 14 272216 282117 20 2918 19 3013 24 2514 23 2622 2721 282019 292622 2721

26 3527 3428 3329 3230

242322212019242322212019 252423 2621 22 27 3428 3320 322919 313024 25 3623 26 3527 323025 3126 3627 3528 3429 3330 32
252627282930252627

31 1225 3626 3435 534 1 633 232 331 43635 534 633 132 231 3
36353433323136353433323136

5
3534 13332 2 1231 12 11336 11 10435 5 10 96 9 8145 86 11 71 10 122 93 8

98 177 1814 1312

6123456123456 121 1123
13104 9 13 148

5
14 157

6
12 1615

1
11 171610 18151617

16 24 2317 23 2218

4336 4 535

345

1612109 17

3433

5 12

12 7 98111098712111098712111098712 131415 2422 2113 2114 2015 1916 201718 1913 23 242214 2120151613 171415 181617181314151617181314151617
2322

1813

2930

32

4 75

12

87

17 1914 18 24

23 2522 2621 26

2521 262520 26 2719 2824 2723 292822 302120 2919

634 533

15 192016

3025

1516 16

2519

30

2345

3026 2524 2723 2829222124 2023 19222120

25 343326 322728

1924232221201924232221201924 252627 3628 353629 34353025 3328 322930 313635
29252627 302829302526272825262728293025 36353433 2132 3231

32 631 12336 435 53436 333235 3134333136353433323136353433323136 123 124 11115 106 101 982 9 73 8116 121 1098234561261234561234561 1110 13 149 148 157 1612 15 1711 16 1810 179 188 131411 7 1587121110912111098712111098712 131415 2416 232317 2218 22 2113 2014 21
15 2116 20171813141516171813141516171813141516171813 2420 272719 2824 2823 29

19242322

22 29 302120 3023 2519 2624 27282221 2920192423222120
21201924232221201924

2526

34 35 533 6

15

2423

2930

5 12

7 13

252627 3628 353529 3430 34 3325 33 3226 3127 3228 3126 29 3630 353425 3327 32282930252627282930
262728293025 3635

1

34 35
33

2

3432

3

333136 32

4

35

5

31
34 13332 231 343632313635323136353433323136 235 33433 432 53136 612345612346 1110912 83 745612345612561 1123 1045 96 81 712 1211 1110 109 9812 87111098 137 1412 1511 1617109 18871210 1198712

17 1713 1814

11107 14121110 159 168
98

17 2418

131

1 5 52 6

1515 1616 17

23 2222 2121

25 252626 2727 28

1

712 1711 1813 1314 1415
16 2313 2214 2115 2016 191718131415161718131415161718 2313141516 221718 211314 201924 2423 2322 2221 21222120 2624 2723 2822 2921 302019242322212019

28 31293025262728

222120192423 2622212019 27282423 2930252526 2627 2728 2825 29 293026272829 3630 3525 3426 3327 32
2526272829

32 236 335 4

302526 352728 342930 3325 3226

8

2023 26192221 27

313636 3535 343433 3332 3236 31353433
534 633323136353433323136353433323136 23534 3333231 436 535 6112 23 34 4

111110 109 98812 711109

346 11101 92 83 74561234561
61 1123 1045 9612 8712 12

1412 1511 1610 179 1887121110987121110981211 1410 79 1587 1612 18 1711 1313 14141713 181417 241813 232214 2115 20
1516

3025

36353433

16 1917181314151617181314151613 17 2314 181516 22171813 2119 2014 2424 23202024 19232220 2119 2524 2623 272822 2921 30201924232221201924232221242019 2829302423

36
35

35
34

34
33

33
32

3236 313532 33 3431

28 292925 302628 2729 3625 353426 3327 3228 312930252627282926272825 29
35

26 3027 34
28

32 33
2930

31
2526 36

36
2

35
34

34
56

333231363534333231
36 3235 31343332313635

Hardin

Decker

79

79

79

5-1

5-1

5-1

5-1

5-1

79

79

5-1

5-1

5-1

5-2

5-1

5-1

5-1

5-1

5-1

5-1

5-1
5-1

5-1

5-1

5-3

5-1
5-15-1

5-1
5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-1

5-3

5-2

5-2

5-1

5-2

5-2

5-2
5-2

5-2

5-3

5-3

5-2

5-1

5-2

5-2

5-1

5-1

µ
0 2 4 Miles

1:100,000

Forest Health Protection
Annual Aerial Detection Survey
2013

CROW IR REPORTING AREACROW IR REPORTING AREA
Wolf MountainsWolf Mountains

MONTANA

IDAHO WYOMING

NORTH
DAKOTA

SOUTH
DAKOTA

Map Location

Area Flown
Area Not Flown

LEGEND

Land Manager

Affected Areas
Reporting Area Bdy.

Private
USFS
BLM
State
Other Federal
Tribal

County Bdy.

The number before the dash is the numeric code for the causal agent.  The number after the dash is the number of dead
trees in the polygon.  Numbers after the dash, followed by an “A”, mean number of trees per acre.  When trees are not counted,
intensity is shown by the letters L or H signifying Low or High.  Examples: Code 50-## means large volume western pine mortality 
(## indicates the number of trees).  Code 50-(L or H) represents small volume white pine mortality, usually in tree plantations. 

CODING SYSTEM

HOW THE AERIAL SURVEYS ARE CONDUCTED

DISCLAIMER
The sources of the digital map layer used to compile the base map upon which the insect and disease data are presented vary in 
both source and scale, therefore, accuracy is not guaranteed. 
The insect and disease data should be used only as an indicator of insect and disease activity, and should be ground – truthed 
for actual location and causal agent.   Polygons indicate locations of tree mortality, defoliation, and/or other damage. 
Intensity of damage is variable, and not all trees and areas indicated are dead or damaged.   The joint cooperators reserve
the right to correct, modify, update, or replace the data as necessary.   Using this data for purposes other than those for 
which it was intended may yield inaccurate or misleading results.

Data represented on this map are based on trees visibly affected by forest insects and diseases which are detected and recorded
on sketchmaps by observers during aerial survey flights.  These flights are conducted by a joint partnership between the USDA 
Forest Service, the Montana Department of Natural Resources and Conservation, and the Idaho Department of Lands.
Observers have just a few seconds to recognize the color difference between healthy and damaged trees of different species,
diagnose causal agent correctly, estimate the intensity or extent of damage, and precisely record information on a map.  
 Air turbulence, cloud shadow, haze, smoke, and observer experience can affect the quality of the survey.   These 
sketchmaps and the resultant data summaries provide an estimate of conditions on the ground, and may differ from estimates 
derived by other methods. 
Aerial surveys conducted annually provide information on the current status of some causal agents, and is important 
in examining insect activity trends by comparing previous and current survey data over large areas.  

Code           Agent:
  55   Chemical  
  66   Frost injury
  67   Winter injury
  72   Windthrow
  73   Flooding-high water
  77   Avalanche
  79   Dieback
  90   -cs  Cedar sunscald
  90   -sm Spider mite
  90   -ss  Shoot blight

Code           Agent:
  50   White pine blister rust
  52   Elytroderma
  53   Aspen defoliation
  57   Rhabdocline pseudotsugae
  60   Lophodermella concolor
  63   Root/butt diseases
  65   Discoloration
  68   Diplodia canker
  69   Larch needle cast

Code           Agent:
  17   Balsam woolly adelgid
  20   Western spruce budworm
  23   Pine butterfly
  28   Forest tent caterpillar
  30   Larch sawfly
  39   Unidentified defoliator

Code           Agent:
  1    Douglas-fir beetle
  2    Engelmann spruce beetle
  3    Pine engraver (PP)
  4    Mountain pine beetle (WP)
  5    Mountain pine beetle (PP)
  6    Mountain pine beetle (LPP)
  7    Mountain pine beetle (WBP)
  8    Western pine beetle
  9    Fir engraver
 10   Douglas-fir engraver beetle
 11   Subalpine fir mortality
 14   Mountain pine beetle (LIM)
 15   MPB (high elevation 5-needle pines)


