
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFBDFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB DFB

DFBDFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFBDFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB DFB

DFB

DFB

DFB DFB DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFBDFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFBDFB DFB

DFB

DFBDFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFBDFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFBDFB

DFB
DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB
DFB

DFB

DFB

DFB

M PB-PP

M PB-PP

M PB-PP

M PB-LP

IPS -PP

IPS -PP

M PB-PP

M PB-PP

IPS -PP

M PB-PP

M PB-PP

M PB-PP

IPS -PP

M PB-PP

M PB-PP

IPS -PP

IPS -PP

M PB-PP

M PB-LP

M PB-PP

M PB-PP

IPS -PP

IPS -PP

IPS -PP

IPS -PP

IPS -PP

M PB-LP

IPS -PP

IPS -PP

M PB-PP M PB-PP

M PB-PP

M PB-PP

IPS -PP

IPS -PP

IPS -PP

M PB-PP

M PB-PP
M PB-PP

M PB-PP
M PB-PP

M PB-PP

M PB-PP

M PB-PP

M PB-PP

M PB-PP
M PB-PP

M PB-PP

IPS -PP

M PB-LP

M PB-PP

IPS -PP

M PB-LP
IPS -PP

M PB-PP

M PB-LP

M PB-LPM PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LPM PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LPM PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-LP
M PB-LP

M PB-LP

M PB-LPM PB-LP

M PB-LP

M PB-LP

M PB-PP

M PB-LP

M PB-LP

M PB-LP

M PB-LP

M PB-PP

M PB-LP

M PB-LIM
M PB-LIM

M PB-LIM

WS B-DF-H

WPBR-LIM

WPBR-LIM WPBR-LIM

WPBR-LIM WPBR-LIM
WPBR-LIM

WPBR-LIM
WPBR-LIM

WPBR-LIM WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIMWPBR-LIM

WPBR-LIM
WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIM

WPBR-LIMWPBR-LIM

WPBR-LIM

West PB-PP

West PB-PP

West PB-PP
West PB-PP

West PB-PP

West PB-PP

??Def-Hwd -H

AS P Dieb a c k

M PB-WBP/LIM
M PB-WBP/LIM

M PB-WBP/LIM

M PB-WBP/LIM

AS P Dieb a c k
AS P Dieb a c k

AS P Dieb a c k

AS P Dieb a c k

AS P Dieb a c k

AS P Dieb a c k

WS B-DF/S AF-M

WS B-DF/S AF-M

WS B-DF/S AF-M

WS B-DF/S AF-H

WS B-DF/S AF-M

S AF M rt Cm px

WS B-DF/S AF-M

S AF M rt Cm px

WS B-DF/S AF-M
WS B-DF/S AF-M

WS B-DF/S AF-M

WS B-DF/S AF-M
WS B-DF/S AF-M

WS B-DF/S AF-M

WS B-DF/S AF-H

S AF M rt Cm px

WS B-DF/S AF-H

WS B-DF/S AF-H

S AF M rt Cm px

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-HWS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H
WS B-DF/S AF-H

WS B-DF/S AF-H WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-HWS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H
WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

S AF M rt Cm px

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H
WS B-DF/S AF-H

S AF M rt Cm px

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-M

WS B-DF/S AF-H

WS B-DF/S AF-M

WS B-DF/S AF-M

WS B-DF/S AF-M
WS B-DF/S AF-M

WS B-DF/S AF-H

WS B-DF/S AF-H
WS B-DF/S AF-H

WS B-DF/S AF-M

WS B-DF/S AF-M

S AF M rt Cm px

WS B-DF/S AF-M

WS B-DF/S AF-M

WS B-DF/S AF-H

S AF M rt Cm px

WS B-DF/S AF-M

WS B-DF/S AF-H WS B-DF/S AF-M

WS B-DF/S AF-H

WS B-DF/S AF-H

S AF M rt Cm px

WS B-DF/S AF-M

WS B-DF/S AF-H

WS B-DF/S AF-M

WS B-DF/S AF-H

WS B-DF/S AF-H

WS B-DF/S AF-M

S AF M rt Cm px

WS B-DF/S AF-H
WS B-DF/S AF-H

DF
B

WS B-DF/S AF-H

WS B-DF-H

M PB-LP

WS B-DF/S AF-M

WPBR-LIM

AS P Dieb a c k

S AF M rt Cm px

M PB-WBP/LIM

??Def-Hwd -H

110°52'30"W

110°52'30"W

111°0'0"W

111°0'0"W

111°7'30"W

111°7'30"W

111°15'0"W

111°15'0"W

111°22'30"W

111°22'30"W

111°30'0"W

111°30'0"W

111°37'30"W

111°37'30"W

111°45'0"W

111°45'0"W

111°52'30"W

111°52'30"W

112°0'0"W

112°0'0"W

112°7'30"W

112°7'30"W

47°30'0"N

47°30'0"N

47°22'30"N

47°22'30"N

47°15'0"N

47°15'0"N

47°7'30"N

47°7'30"N

47°0'0"N

47°0'0"N

2018 Aerial Insect and Disease Survey
Great Falls South, Montana
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Fire Perim eters (2016 - 2018) DISCLAIMER

T he d igita l m a p la yer upo n whic h the insec t a nd  d isea se d a ta  a re presented  va ry in b o th so urc e
a nd  sc a le, therefo re, a c c ura c y is no t gua ra nteed .

T he insec t a nd  d isea se d a ta  sho uld  b e used  o nly a s a n ind ic a to r o f insec t a nd  d isea se a c tivity,
a nd  sho uld  b e gro und  – truthed  fo r a c tua l lo c a tio n a nd  c a usa l a gent. Po lygo ns ind ic a te lo c a tio ns
o f tree m o rta lity, d efo lia tio n, a nd /o r o ther d a m a ge. Intensity o f d a m a ge is va ria b le, a nd  no t a ll
trees a nd  a rea s ind ic a ted  a re d ea d  o r d a m a ged . T he jo int c o o pera to rs reserve the right to
c o rrec t, m o d ify, upd a te, o r repla c e the d a ta  a s nec essa ry. U sing this d a ta  fo r purpo ses o ther

tha n tho se fo r whic h it wa s intend ed  m a y yield  ina c c ura te o r m islea d ing results.

HOW THE AERIAL SURVEYS ARE CONDUCTED
Da ta  represented  o n this m a p a re b a sed  o n trees visib ly a ffec ted  b y fo rest insec ts, d isea ses a nd
a b io tic  fa c to rs tha t a re d etec ted  a nd  rec o rd ed  b y o b servers d uring a eria l survey flights. T hese
flights a re c o nd uc ted  b y a  jo int pa rtnership b etween the U S DA Fo rest S ervic e a nd  sta te

c o o pera to rs.
Ob servers ha ve just a  few sec o nd s to  rec o gnize c ha ra c teristic  signa tures o f hea lthy a nd  d a m a ged
trees o f d ifferent spec ies, c o rrec tly d ia gno se d a m a ge c a usa l a gents, estim a te the intensity o r
extent o f d a m a ge, a nd  prec isely rec o rd  info rm a tio n o n a  d igita l sketc h m a pping pla tfo rm . Air
turbulenc e, c lo ud  sha d o w, ha ze, sm o ke, a nd  o b server experienc e c a n a ffec t the qua lity o f the

survey. T hese sketc hm a ps a nd  the resulta nt d a ta  sum m a ries pro vid e a n estim a te o f c o nd itio ns o n
the gro und , a nd  m a y d iffer fro m  estim a tes d erived  b y o ther m etho d s.

Annua l a eria l surveys pro vid e im po rta nt info rm a tio n o n the current sta tus o f d etec ted  c a usa l
a gents a nd  c a n b e used  to  d eterm ine trend s in d a m a ge levels o ver tim e b y c o m pa ring previo us

a nd  current survey d a ta  o ver la rge a rea s.

Legend
Co unties
Flo wn
R1 Bo und a ry

CODING SYSTEM
Co d es ha ve two  pa rts: the first
represents the c a usa l a gent a nd  the
sec o nd  represents the ho st. If need ed ,
the two -pa rt c o d e is fo llo wed  b y a n ‘M ’ o r
‘H’ to  ind ic a te severity o f the a c tivity.
Da ta  is c o lo r c o d ed  to  represent the
intensity o f a c tivity a s seen in the legend .
Exa m ples:
MPB-LPP represents m o unta in pine
b eetle in Lo d gepo le pine.
WSB-DF/SAF-H represents western
spruc e b ud wo rm  infesta tio n in sub a lpine
fir/Do ugla s-fir m ix with >75% o f lea ves
d efo lia ted .

ASP Aspen
ASP Decline Aspen Decline CON, CNF Unknown conifer
ASP Dieback Aspen Dieback DF Douglas-fir
Drt Drought ES Engelmann spruce
Flood Flooding-high water GF Grand fir
SnowBrk Snow/Ice HWD Unknown hardwood
Wind-All Wind-tornado Larch Western larch
Wint Inj Winter injury LIM Limber pine

LP, LPP Lodgepole pine
DFB Douglas-fir beetle PC Plains cottonwood
ESB Engelmann Spruce beetle PP Ponderosa pine
FEB Fir engraver beetle (GF) SAF Subalpine fir
IPS Pine engraver beetle WBP Whitebark pine
MPB Mountain pine beetle WRC Western redcedar
WPB, West PB Western pine beetle (PP) WWP Western white pine

??Def, Defol Unknown defoliator H Defoliation - Heavy ( > 75% of leaves defoliated)
BWA Balsam wooly adelgid (SAF) M Defoliation - Moderate ( 50-75% of leaves defoliated)
Larch Saw Larch sawfly TpK Top kill
WSB Western spruce budworm (DF/SAF) FLAG Flagging

MORT Mortality
??Disc, ??Flag Unknown Foliage or Shoot Disease
??Root Unknown Root Disease or Decay
DipCank Diplodia Canker
Lopho Lophodermella Needle Cast of Pines
Marss Blt Marssonina Blight
SAF Mrt Cmpx SAF mortality complex
WL_Ndl Cst Western lanrch needle cast
WPBR White pine blister rust

Disease

Causal Agent Codes Host Codes

Miscellaneous

Bark Beetles

Defoliators

Abiotic


