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OVERVIEW

Program reviews and budget reductions announced inFebruary 1995 bythe federal
government have resulted in changes to the Forest Insect and Disease Survey (FIDS) Program.
FIDS has merged with the former Long Range Transport of Airborne Pollutants Program to form
anationally focused Forest Health Network (FHN). This Network has a forest health monitoring
component that will assess and report on the condition and changes in the health ofCanada's
forests. The Forest Health Monitoring Unit willmonitor programs such as the Acid Rain
National Early Warning System (ARNEWS); North American Maple Project (NAMP); and
spruce/fir, jack pine, sugar maple, and oak health plots. Major forest disturbances resulting from
insect, disease, orabiotic damage will be mapped and reported on. In addition,quarantine
surveys for such pests as the gypsy moth and pine shoot beetle will continue. This 1996 report, a
joint effort between the Canadian Forest Service (CFS) and Ontario Ministry of Natural
Resources (OMNR), was made possible through assistance from OMNR to expand the field
survey from what could be undertaken under the national FHN.

Alongwiththe program changes there were also some staffreductions in theNorthwest
Region. Mr. David Constable retired from the federal government and was replaced in Thunder
Bayby Mr. Simon Melbourne. The vacant position for Fort Frances was not filled, leaving only
three individuals responsible for the region. The tradional work area boundaries were no longer
adhered to and the field station at Fort Frances was used occasionally by Mr. Melbourne.

The most damaging major forest disturbance in the Northwest Region in 1996 was the
spruce budworm, even though there wasa significant reduction in populations of this insect. The
bulk of the infestationwas mapped in the Thunder Bay, Nipigon, and southern Fort Frances
districts. Spruce budworm caused increased balsam fir tree mortality across the region,
particularly in the Nipigon, Thunder Bay, and Kenora districts. The large aspen tortrix
infestation, which increased in size, was predominantly located between Lake Nipigon and Lake
Superior. Damage caused by a leaf spotdisease on whitebirch wasmapped overa large area in
the southern end of the Nipigon District.The long-standing ARNEWS plots were retained again
in 1996. Plots established in 1993 to study the jack pine budworm and spruce budworm were
converted to jack pine health and spruce/firhealthbiomonitoring plots. Pheromone trapping for
the gypsy moth was carried out again in 1996. One male moth was caughtat Lake Nipigon
Provincial Park, Nipigon District.

Cooperation and assistance provided by the Ontario Ministry of Natural Resources and by
the forest industryare gratefullyacknowledged.

If further information is required about data collected in the Northwest Region, please
contact one of the report authors or write to: Leader, Forest Health Monitoring Unit, Canadian
Forest Service, Great Lakes Forestry Centre, P.O. Box 490, Sault Ste. Marie, Ontario, P6A 5M7.

W.D. Biggs
A.J. Keizer

S.L. Melbourne
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MAJOR FOREST DISTURBANCES

Insects

Large Aspen Tortrix, Choristoneura conflictana (Wlk.)

A considerable increase in the areaof moderate to severe defoliation of trembling aspen
(Populus tremuloides Michx.) by the large aspen tortrix occurred along the northern Lake
Superior shoreline. Areas totaling 50 461 ha were aerially mapped in the Nipigon and Thunder
Bay districts in 1996 (Fig. 1). In 1994,1 905 ha ofhost stands were severely defoliated along the
Pays Plat River watershed in the Nipigon District; the damaged area declined to 600 ha in Yesno
and Lahontan townships in 1995.

Pockets of moderate to severe damage were present along a wide bandthatextended west
from thetown ofSchreiber in theNipigon District, into theThunder Bay District as faras the
Pass Lake area. This included parts of theBlack Bay Peninsula, andSt. Ignace and Simpson
islands. Single pockets ofdamage were also detected in the central Nipigon District east of the
village of Jellicoe near Partridge Lake and northeast of thetown of Beardmore near Tyrol Lake.
Other damaged stands were located along theNipigon River, southfrom Purdom and Ledger
townships to the town of Red Rock in the Nipigon District. Thelargest pocket extended from the
RedRockareain the Nipigon Districtsouthwest to the village of Pearl in the Thunder Bay
District. Large aspen tortrix damage wasnot detected at anyotherlocations in the region.

Spruce Budworm, Choristoneura fumiferana (Clem.)

There was a virtual collapse in the area infested by the spruce budworm in the Northwest
Region in 1996. A significant decrease in the severity of the foliardamage alsooccurred within
the infested areas (Fig. 2). As evidenced in Table 1, the total area of moderate to severe
defoliation of balsam fir (Abies balsamea [L.] Mill.), white spruce (Picea glauca [Moench]
Voss), and blackspruce(P. mariana [Mill.] B.S.P.)decreased by 92 percent. The districtsof
Sioux Lookout, Red Lake, Kenora, and Dryden all reported decreases in the high 90 percentile.
The lowest recorded decrease of infested area was 37 percent, in the Nipigon District. A number
of causal factors were probably involved in this population decline. Among them was the
increasing lack of available balsam fir host due to budworminducedmortality. Figure 3 shows
the trend of infestation sizes over a 5-year period in the Northwest Region.

TheThunder BayDistricthad the largest areainfested. However, compared with 1995
figures the defoliated areastill declined by 77 percent to 117 971 ha in 1996. Thiswas generally
mapped as scattered pocketsof moderate defoliation, with only three areas havingsevere (>75
percent) foliar damage. Two of the largeareas of severe damage occurred southand southwest of
the town of Armstrong. The first extended from Armstrong Lake south to Waweig Lake on the
east side of Highway 527. The other area was located just west of Lake Nipigon in the Wabinosh
Bay andMorgan Lake areas. Therewere a few smaller pockets of severe defoliation in theLittle
Moraine Lake area on the eastern edge of the district boundary, northeast of the city of Thunder
Bay. The main areas of moderate (26-75 percent) damage occurredto the north, west, and



Kilometers

FOREST HEALTH MONITORING
NATURAL RESOURCES CANADA

CANADIAN FOREST SERVICE

NORTHWEST REGION

PROVINCIAL
ADMINISTRATIVE

DISTRICTS

1. RED LAKE
2. SIOUX LOOKOUT
3. NIPIGON
4. KENORA
5. DRYDEN
6. THUNDER BAY
7. FORT FRANCES

Area defoliated

50 461 ha
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southwest of the city ofThunder Bay. Other areas of moderate defoliation were also observed in
a wide band starting at the Muskeg Lake area in Wardrope Township extending in a northeastern
direction to the western edge of Highway 527. The western half of the district hadalmost no
recorded defoliation.

Table 1. Total area of moderate to severe defoliation caused by the spruce budworm in the
Northwest Region of Ontario in 1995 and 1996.

Area of moderate to severe defoliation (ha)

District 1995 1996 Change (%)

Dryden 601490 4 695 -99

Fort Frances 373 401 43 004 -89

Kenora 513 141 12 725 -98

Nipigon 95 569 60 164 -37

Red Lake 392 031 3 964 -99

Sioux Lookout 576 055 6 138 -99

Thunder Bay 521 802 117 971 31

Totals 3 073 489 248 661 -92

In the Nipigon District, moderate to severe defoliation totaled 60 164 ha; a decline of 37
percent compared with 1995. However, most of the damage observed was categorized as severe
when compared with the moderate levels recorded in the other districts. South of Highway 11
there were only a few areas of defoliation. The largest single patch was comprised of severe
damage located at the north end of the Black Bay Peninsula. A small pocket of moderate
defoliation was also found on Salter Island in Lake Superior. East of Orient Bay, in the Jean Lake
area, there was a mixture of moderate and severe levels of foliar damage. Southwest of the town
of Jellicoe another discrete stand of severe damage was noted. All other areas of infestation were
located north of Highway 11, extending from Lake Nipigon east to the district boundary. The
largest of these sites occurred north of the Canadian National (CN) tracks in the Toronto and
Hanover lakes area. A few small pockets of moderate damage were mapped as far. north as
Ogoki Lake.

In the Fort Frances District, the area infested declined by 89 percent; from 373 401 ha in
1995 to 43 004 ha in 1996. The infestation consisted of only moderate defoliation, and the
majority of damage was located along the Highway 11 corridor. The number of infested stands
decreased eastward towards the town of Atikokan. Defoliation was observed in only one small
area in the northeast corner of Quetico Provincial Park. The two largest adjoining areas of
moderate damage were mapped just west of Quetico Provincial Park and north ofNamakan
Lake, adjacent to the United States border; and northwest of the town of Fort Frances north along
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the power line to Highway 613.
The area infested in the Kenora District declined by 98 percent; from 513 141 hain 1995

to 12 750 ha in 1996. Again, this was primarily made up of pockets of moderate defoliation
scattered throughout the district. Pockets ofdefoliation were again evident on the islands in Lake
of the Woods. The largest of these was detected at the north end of Falcon Island. The biggest
single area ofdefoliation in this district was mapped north ofthe CN tracks between Tetu Lake
and the Ontario-Manitoba border.

The total area of defoliation in the Sioux Lookout, Dryden and Red Lake districts
declined by99 percent compared to 1995 figures. In the Sioux Lookout District, this area totaled
6 138 ha in 1996, compared to576 055 ha in 1995. Most of the moderate defoliation was
mapped along the Highway 72 corridor southwest ofthe town ofSioux Lookout and extending to
Sandy Beach Lake. Smaller, scattered pockets ofdamage were also observed north ofthe CN
tracks to Maskara Lake.

The area infested in the Dryden District decreased from 601 490 hain 1995 to 4 695 hain
1996. This defoliation was mainlyconfined to the northwest portion of the district, along
Highway 17 west of the town of Dryden, and north of Highway 17 along Highway 105 tothe
villageof Red Lake Road.

The Red Lake District had the smallest area defoliated, 3 964 ha in 1996 compared to 329
031 ha defoliated in 1995. Some of this defoliation occurredalong the Highway 105 corridor
from the town of Ear Falls southto the district boundary. Otherinfested areas includedscattered
pockets located near the south end ofTrout Lake west tothe Red Lake and little Vermilion Lake
areas, and south of the town of Red Lake around Longlegged Lake.

Table 2. Total area of whole-tree mortality associated with spruce budwormin the Northwest

Total areaof mortality (ha) Increase

District 1995 1996 (ha)

Dryden 1 289 550 1 289 893 343

Fort Frances 1376666 1406 510 29 844

Kenora 906 587 974915 68 328

Nipigon 1750261 1843 306 93 045

Red Lake 631 132 651000 19 868

Sioux Lookout 441512 466016 24 504

Thunder Bay 1067 332 1 144 281 76949

Totals 7 463 040 7 775 921 312 881



Throughout the Northwest Region light defoliation (>25 percent) was commonly
observed in numerous stands, as was light and moderate foliar damage to individual trees.

There was a significant increase in the amount of budwormcaused mortality of balsamfir
in 1996. The cumulative area of mortality now totals 7 775 921 ha (Fig. 4). This represents an
increase of 312 881 ha compared to the 113 552 ha mapped in 1995 (Table 2). The largest area
increases in mortalityoccurredin the Nipigon (93 045 ha), Thunder Bay (76 949 ha), and
Kenora (68 328 ha) districts.

In the ThunderBayDistrict, the bulk of the new mortalitywas recordednorth and
northwest of the cityof Thunder Bay,extending northto the town of Armstrong and westto the
townof Graham. Newmortality was also mapped on Pie Islandin Lake Superior. Significant
increases in mortality in theNipigon District were recorded primarily around the town of
Longlac, in the Onaman Lake, and Ombabika Bay (Lake Nipigon) areas. Small scattered pockets
were also detected as far north as Ogoki Lake.

Thenorthwestern portion of the Kenora District wasmostheavily affected, hi particular, a
large area ofnew mortality was present east ofUmfreville Lake. Sizeable pockets ofmortality
were found along the district boundary from theRoger Lake area west to theOntario-Manitoba
border. Alarge north-south band of mortality also extended from the east end ofDryberry Lake
atthe Dryden District boundary south to Rowan Lake near the Fort Frances District boundary
(Fig. 4).

In the RedLake District, the largest single areaof new mortality wasmapped southof
GullrockLake and west of Pakwash Lake. Another sizeable pocket straddled the Kenora District
boundarywest of SydneyLake.

The largest area ofnew mortality inthe Sioux Lookout District was located along the
shore at theeastendof Lac Seul, fromGynane Bay south to Scaler Lake. Smaller patches of
mortality were found east ofthis location near Tully, Holger, and Stanzhikimi lakes.

The largest stretch ofmortality inthe Fort Frances District was adjacent to the Kenora
District boundary, extending from the eastern edge ofKagaki Lake southwest towards Highway
71. There was another fairly large areaof damage west of Quetico Provincial Park between
Highway 11 and the United States border. Atotal of62 monitoring plots was examined to give
more detailed stand information on theprogression of treemortality in the region (Table 3).

Table 3. Summary of tree mortality associate with spruce
budworm in the Northwest Regionof Ontario. Results are based on
ground checks for seven districts for 1995 and 1996.

Tree mortality (%)
Location Host8

1995 1996

Dryden District

Bridges Township bF 75 84

Coronary Lake bF 67 69

Dore Lake bF 64 72



Table 3. Summary of tree mortality associated with spruce
budworm in the Northwest Region of Ontario. Results are based on
ground checks forseven districts for 1995 and 1996. (cont'd)

Hosf

Tree mortality (%)
Location

1995 1996

DrydenDistrict (concl.)

Forest Lake bF 55 67

North Road bF 64 73

Rugby Township bF 65 74

Sandy Point Road bF 38 51

Satterly Township bF 67 74

Southworth Township bF 69 78

Fort Frances District

Big Sawbill lake bF 62 62

Claxton Township bF 21 61

Lake Hope bF 9 22

Menary Township bF 20 25

Preacher Lake bF 63 63

Watten Township bF 29 33

Kenora District

April Lake bF 39 61

Cliff Lake bF 76 91

Ewart Township bF 74 78

Willingdon Township bF 42 71



Table3. Summary of treemortality associated with spruce
budworm in the Northwest Region of Ontario. Results arebased on
ground checks for seven districts for 1995 and 1996. (cont'd)

Hose

Tree mortality (%)

Location
1995 1996

Nipigon District

Adamson Township bF 54 62

wS 22 23

Ashmore Township bF 25 54

wS 19 25

Bikerace Township bF 47 77

Booth Township bF 85 92

wS 100 100

Burrows Lake South bF 23 43

wS 0 0

Camp 15 - Caramat bF 86 92

wS 20 20

ErringtonTownship bF 32 79

Grain Township bF 80 86

LegaultTownship East bF 19 73

Mclvor Township wS 44 56

Nakina Township bF 3 63

Nibs Lake bF 86 90

Parent Township bF 27 27

Purdom Township bF 64 77

wS 88 100

Raynar Township bF 20 37



Table 3. Summary oftree mortality associated with spruce
budworm in the Northwest Region of Ontario. Results are basedon
ground checks for seven districts for 1995 and 1996. (cont'd)

Hose

Tree mortality (%)

Location
1995 1996

NipigonDistrict (concl.)

Suicide Lake bF 85 98

Windigokan Lake Road bF 69 90

Red Lake District

Baird Township bF 25 81

Detector Lake bF 63 93

Goldpine Road bF 21 53

Snake Falls Road bF 24 60

WenasagaLake bF 9 27

Sioux Lookout District

Burma Lake Road bF 39 61

Deception Lake bF 16 30

Drayton Township bF 20 20

Foley Lake bF 7 7

Lomond Township bF 52 62

PapeLake bF 53 71

Pickerel Township bF 75 80

Thunder Bay District

Cheeseman Lake bF 77 97

9



Table 3. Summary of tree mortality associated with spruce
budworm in the Northwest Region of Ontario. Results are based on
ground checks forseven districts for 1995 and 1996. (concl.)

Hose

Tree mortality (%)
Location

1995 1996

Thunder Bay District (concl.)

Crombie Lake bF 83 97

Decourcey Lake bF 10 24

Dog River bF 63 79

Fallscamp Lake Road bF 58 73

wS 15 15

Forbes Township bF 19 29

Jacques Township bF 88 96

Joeboy Lake bF 80 98

KabitotikwiaLake wS 54 72

Mountain Lake Road bF 52 62

Open Bay- Lac desMilles Lac bF 64 66

Sandstone Lake bF 8 10

WaweigLake bF 64 100

wS 4 24

bF = balsam fir, wS = white spruce.

An essential part ofthe spruce budworm survey is the egg-mass sampling used to forecast
population levels for the next season. In total, 56 locations were sampled in 1996 by the Survey
Division ofBioForest Technologies (Appendix 1). Afurther population decline is forecast inthe
Thunder Bay and Nipigon districts for 1997, particularly inthe eastern half ofthe region. In the
otherdistricts the forecasts aremore irregular, but a higher number of severe and moderate to
severe population levels are predicted for 1997 in the western half ofthe region. Acomparison of
the common locations sampled inboth 1995 and 1996 are presented inTable 4. Pockets of

10
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Figure 3. Comparison of the spruce budworm (Choristoneura rumiferana
[Clem.]) infestation overa 5- yearperiod in the Northwest Region.

moderate to severe defoliation will persistin someareas of the Dryden, FortFrances, Kenora,
Red Lake, and Sioux Lookout districts.

Pheromone trapping of male spruce budworm moths hasbeencarried out in the
Northwest Region fora numbt,- of years. Because there was a major change in the locations
trapped in 1995, only thelast 2 years are summarized in Table 5. Inconjunction with the
infestation reductions most of the trap results showedreductionsin the numbers of moths
captured.
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Table 4.Comparison ofspruce budworm egg-mass densities in the Northwest Region ofOntario
between 1995 and 1996.

Number of locations Average egg-mass density
common to per9.29 m2 of branch Change

District 1995 and 1996 ~ ~ <%)

Dryden 13 211 258 +22

Fort Frances 7 133 306 +130

Kenora 6 252 296 +17

Nipigon 15 108 19 -82

Red Lake 4 162 244 +51

Sioux Lookout 7 164 153 -6

Thunder Bay 17 253 56 -78

Table 5.Results ofspruce budworm pheromone trapping in26locations in the Northwest
Region of Ontario from 1995 to 1996. (Three traps were used at each location.)

Plot Total number of moths captured
Location number

1995 1996

Dryden District

Dsley Township 119 209 226

Southworth Township 128 205 249

Fort Frances District

Big Sawbill Lake 131 751 239*

Calm Lake 132 559 80

Claxton Township 133 611 332

French Lake 134 178 55

13



Table 5. Results of spruce budworm pheromone trapping in 26 locations in the Northwest
Region of Ontario from 1995 to 1996. (Three traps were used at eachlocation.)

Plot Total number of moths captured
Location number

1995 1996

Kenora District

Cliff Lake 142 276 563

Ewart Township 143 338 247

Willingdon Township 153 1967 292

Haycock Township 146 808 681

Nipigon District

Burrows Lake South 159 458a 29

Catlonite Road 161 273 78a

Booth Township 157 214 27

Nakina Township 173 193' 208a

Nibs Lake 174 46 13

Parent Township 176 124 125

Windigokan Lake 183 90 29

Red Lake District

Baird Township 184 255 257

Sioux Lookout District

Foley Lake 195 843 457

Thunder Bay District

Buzzer Lake Road 201 70 137*

14



Table 5. Results of spruce budworm pheromone trapping in 26 locations in the Northwest
Region of Ontario from 1995 to 1996. (Three traps were used at each location.) (concl.)

Plot

number

Total number of moths captured
Location

1995 1996

Thunder Bay District (concl.)

Dog Lake 206 216 23

Fallis Township 207 152 17

Milkshake Lake 218 279 35'

Sandstone Lake 221 143 16

Waweig Lake 224 74 58

Wolf River Road 225 79 58

"Total from 2 traps.

Jack Pine Budworm, Choristoneura p. pinus Free.

Thejack pinebudworm has not beena significant problem in the Northwest Region since
1991, when more than 70 000 ha ofjack pine (Pinus banksiana Lamb.) were infested in the Red
Lake, Dryden, and Sioux Lookout districts. There has been a steady decline in population levels
and only scattered individual trees were damaged in 1995. Aerial andground surveys conducted
across the region in 1996 detected no damage resulting fromthisjack pinepest.

Aspart of the forest health plotsystem 86jackpine stands, varying in size from 3 m to 25
m in height, were examined. No significant jack pine budworm defoliation levels were observed
in any of these stands. Ineach of the50-tree plots at Straw Lake, Fort Frances District; Work
Township, Kenora District; andon the Nungesser Road in the RedLake District, 10percent
current defoliation wasfound on only one tree. Also, assessments weremadeat eachplot as to
the level ofmale flowers present in thecrowns. Ofthe4 202 trees examined 15 percent had a
heavy crop of flowers (>20/ branch), 14percent had moderate levels (10-20/branch), 33percent
had a light level (1-9/branch), and 37percent had noflowers. Ofthe 86plots surveyed, five had
heavy flower crops inmore than 50percent of thetrees. These plots were present in stands *16
m in height.

In an effort to monitorinsect populations egg-mass sampling was carried out by the
Survey Division ofBioForest Technologies Incorporated at 20 locations across thewestern part
of the region. Nojackpinebudworm egg-masses were found in anyof the samples taken
(Appendix 2). Therefore, nodefoliation is forecast for these areas ofthe Northwest Region for
1997. Allof the sample siteswerejack pinehealth plots. Referto the forest health monitoring
sectionof this report for additional information collected in these plots.

15
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Aspen Serpentine Leafminer, Phyllocnistis populiella Cham.

Damage by this leafminer, whichcauses a "silvery" foliar appearance to trembling aspen,
was again aerially mapped in thecentral Nipigon District in 1996 (Fig. 5). In total, 5 970ha of
host stands wereseverely minedduring 1996. This compared to 88 440 ha recorded in 1995, a
decrease of 93 percent. Once again the affected stands were located primarily along theOgoki
Road, between O'Sullivan Lake and Ara Lake (2 750 ha); on the east end of the Ogoki Reservoir
(2040ha), andin a few scattered locations in thePercy Lake area(1 040 ha). Leafmining was
severe in these areaswith over 90 percentestimated foliar damage to trembling aspenranging in
size from small regeneration (2 m tall) to mature trees (20 m tall).

The aspen serpentine leafminer has one generation peryear andoverwinters as anadult.
The tiny moths lay their eggs in thespring onboth sides of theleaves, and upon hatching the
young larvae enter the leafand feed between the layers of leaftissue. The tiny larvae then
meanderback and forth in the leaf while feeding. From time to time very high populationsresult
in the type of damagenoted above.

Ambermarked Birch Leafminer, Profenusa thomsoni (Konow)

Foliar browning of white birch (Betula papyrifera Marsh.) caused by theambermarked
birch leafminer occurred at six locations in the Nipigon District during 1996 (Fig. 6). These were
aerially mapped along theCatlonite road south of Long Lake, and in Wiggins and Yesno
townships west of the town ofSchreiber. Damaged areas totaled 1630 haand pockets ranged in
size from 65 to 1070ha.The largest single pocket was located along the northshore of Lake
Superior adjacent tothe Gravel River inWiggins and Yesno townships. Ground observations
made at two sites along theCatlonite Road indicated that average damage levels ranged from 70
to 80 percent.

Diseases

Leaf Spot, Septoria betulae Pass.

This lateseason leafspotdisease of white birch caused premature leafdrop and
discoloration again in 1996. The brown foliage was widespread and easily visible on hilltops and
ridges during aerial surveys conducted inlate August and early September along the northern
Lake Superior shoreline in the Nipigon District (Fig. 7).

Approximately 138 710 haofhost trees were affected inan area stretching from the town
of Schreiber west to Kama Bayandnorth to Greenhedge Lake. Thiswas a considerable increase
in the areaof moderate to severedefoliation as compared with the previous2 years. In 1994this
disease infected 74 000 ha throughoutthe same general area; in 1995 the damaged areadeclined
to 3 700ha. Anaverage foliar infection level of 60percent was assessed along theHighway 17
corridor in Lahontan Township.
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Figure 6. Areas ofsevere leafmining caused by the ambermarked birch leafminer (Profenusa thomsoni [Konow])
in the Nipigon District, Northwest Region, in 1996.
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Abiotic Damage

Blowdown

In 1996, high winds resulted in anarea ofblowdown totaling approximately 390 ha in the
southeast corner of Quetico Provincial Parkin theFortFrances District (Fig. 8). Damage was
evident in a narrow bandfromLilypad Lakeextending in a northeastern direction overCache
Bay on Saganaga Lake to the Thunder Bay District boundary. The primary host affected was
trembling aspen and most of the damage consisted ofbroken stems.

Single Tree Mortality of Balsam Fir (Stillwell's Syndrome)

" Balsam fir trees, usually witha faircomplement of foliage andafterexposure to
varying amounts ofdefoliation by the spruce budworm for several years, sometimes turn bright
red and die. This phenomenon has been known instands where considerable damage ormortality
has already occurred. The sudden demise ofsurviving trees inspruce budworm damaged stands
during the apparent recovery stage, even years after the collapse ofthe outbreak, was noted by the
late M.A. Stillwell during hispathological studies in theGreen River Watershed ofNew
Brunswick. We proposed that this phenomenon beknown asStillwell's Syndrome in the
researchers honour in 1982,when the Forest Insect and Disease Survey Unit first drew attention
to this condition. Balsam fir trees stressed by repeated spruce budworm defoliation are
susceptible toattack bynumerous organisms that are normally considered tobeof secondary
importance. Investigations in 1982 into the possible cause ofStillwell's syndrome found that all
red trees sampled were affected by Armillaria root rot and at least one species ofbeetle...."1

This sudden deathof balsam fir was particularly evident in the NipigonDistrict,east of
Lake Nipigon, during 1996 (Fig. 9). High numbers of redbalsam fir trees were aerially detected
in Meader, Irwin, and Walters townships.

Above-average numbers of deadbalsam treeswerealsoreported from many otherareas
visited throughout the remainder of the Northwest Region. During routine plotsurveys it was
noted that many of the dead treesencountered withthe above symptoms contained oneor a
combination of the following organisms: Armillaria root rot (Armillaric ostoyae [Romagn.]
Herink), bark beetles, and sawyer beetles. ""

Wind And Snow Damage

Heavy snow combined withhigh winds during November 1995 caused severe damage to
jackpine and black spruce at several locations in the Nipigon District and atone location in the
Thunder BayDistrict (Fig. 10). This treecrownbreakage was amplified in June 1996 by high
winds that further damaged stands in the same general areas.

Snappedstems,brokenbranches, and blowdown were aeriallymappedover 66 892 ha,

1Moodyet al. 1988. Forest Insect and DiseaseConditions in Canada, 1987. Forestry
Canada, Canadian Forestry Service, Ottawa, ON. Cat. No. Fo21-l/1987E. 92 p.
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Figure 8. Area ofdamage caused by blowdown in the Fort Frances District, Northwestern Region, in 1996.
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Figure 9. Areas of heavy concentrations of single-tree mortality of balsam fir (Abies balsamea [L.] Mill.)
in the Nipigon District, Northwest Region, in 1996.
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primarily in the Nakina area. Smaller affected areas were also located in Gzowski, Kowkash, and
Esnagami townships in the Nipigon District. An additional area ofdamage was detected in the
northeast comerof theThunder BayDistrict nearNorth Lamaune Lake, north of Lake Nipigon.
Salvage operations areongoing in the Nakina area.

FOREST HEALTH

Acid Rain National Early Warning System

TheAcidRainNational EarlyWarning System (ARNEWS) is a Canada-wide forest
health monitoring program. Its original purpose was tomonitor the condition and changes in the
forest in order to detect the earlysigns of acidrain damage. In addition to checking for damage
from airborne pollutants, data has also been collected on allbiotic or abiotic agents.

Thereare a total of 11 ARNEWS plots located across the Northwest Region (Fig. 11).
These biomonitoring plots represent allof the commercial tree species found in this part of
Ontario. Sixof the plots have been in place forover 10years; the otherfive plots were
established in 1993.

Nosymptoms attributed to airbourne pollutants were found in 1996, but a wide range of
insect and diseasedamage was present in most of the plots (Appendix 3. Table 6). The highest
levelof damage wascausedby sprucebudworm in the FowlerTownshipplot in the ThunderBay
District. Here,an average of IS percentdefoliation was found on the balsam fir. Spruce
budworm was also presenton 100percentof the black spruceat Sandel Lake, SiouxLookout
District, but damage levels were low. Low levels of damagecaused by the blackheaded jack pine
sawfly (Neodiprion pratti banksianae Roh.) and western gall rust (Endocronartium harknessii
[J.P. Moore] Y. Hirats.) affected the jack pine on three plots in the Dryden and Sioux Lookout
districts. One balsam fir was killed by Armillaria root rot in the Wiggins Township plot in the
Nipigon District.

As part of the monitoringprocedurethe overall condition of the tree crowns was assessed
using the classification systemfound in Table7. Information on the crownconditions is
summarized in Tables 8 and 9 in Appendix 3. Even though many of the plots are much older, a
base year of 1993was used because the method of assessment was revised that year. Crown
condition categories are different for conifer hosts compared to deciduous hosts—thus the need
for two tables. Only data on the principal host species (consisted of 10 percent or more of the
plot) is presented in these tables. Becauseof its species composition, the Wiggins Townshipplot
in Nipigon Districtcan be found in both tables. For the most part coniferous trees are healthy
throughout the ARNEWS plots in the Northwest Region(Appendix 3. Table 8). The majority of
the trees were assessed no higher than a crown condition three, which indicates an overall foliar
damage level of less than 25 percent. The only exceptions to this were in Wiggins Township,
Nipigon District, where a high number of white spruce trees have been affected by blowdown
and in Fowler Township, Thunder Bay District, where the spruce budworm has had an impact
over the years on balsam fir (Fig. 12).

The crown condition of the deciduous hosts is generally considered healthy up to and
including category35 (Table 7 and Appendix 3. Table 9). Most of the trees were found within
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this category (Fig. 13). Crown dieback was present in some of the white birch in Schreiber
Township, Nipigon District and was probably caused by old clinker conk (Inonotus obliquus
[Pers.:Fr.] Pilat) infections. There was no apparent cause for the dieback in the 13 trembling
aspen in the plots at Sapawe in Fort Frances District and Caribou Falls Road in the Kenora
District. Some of the dieback may have resulted from four years of forest tent caterpillar
(Malacosoma disstria Hbn.) infestations that ended in the early 1990s.

Asummary ofthe annual mortality for all the on plot and off plot trees (acouple of
miscellaneous species are not included) in the ARNEWS system in the Northwest Region is
presented in two tables. Table 10 in Appendix 3lists the original plots, some of which were
established in 1984 and the remainder the following year; therefore, the table starts in 1985. The
most common.cause oftree mortality over the years has been blowdown. Initial damage was first
observed in 1989 in Plots511 and513on blackspruce andwhite spruce. There was some further
related mortality the foUowing 2 to3years. Most ofthe other tree species have died as a result of
Armillaria root rot infections. Theimpact of spruce budworm feeding caused medecline and
death of thebalsam fir. Annual mortality rates for the tree species in thefive newer ARNEWS
plots aresummarized inTable 11.

Table 7. Crown conditionclassification systemused for the ARNEWS plots.

Class Code

Healthy 01

02

03

04

05

06

07

08

Weak

Poor

Dying

Dead

Healthy 10

20

30

No

defoliation

Description

Coniferous species

Only current defoliation, total defoliation less than 25 percent

Current and/or some older defoliation, total less than 25 percent

25-50 percent total defoliation

51-75 percent total defoliation

76-90 percent total defoliation

More than 90 percent total defoliation

Tree died since last assessment

Deciduous species

Full complement of foliage. Tree exhibits no visible crown damage

Foliage thin, off-color. No dead branches present or bare twigs visible

No dead branches present. Bare twigs present in up to 5 percent of the crown
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Table 7. Crown condition classification system usedfor the ARNEWS plots (cont'd).

Class Code Description

Healthy 35 No dead branches present. Bare twigs present in more than 6percent ofthe crown

Weak 40 Deadbranches and bare twigspresent in up to 15percentof the crown

45 Deadbranches andbare twigs present in 16 to 25 percentof the crown

Poor 50 Dead branches andbare twigs present in 26 to 37 percent of thecrown

55 Dead branches andbare twigs present in 38 to 50 percent of the crown

60 Dead branches and bare twigs present in 51 to 75 percent of the crown

65 Dead branches and bare twigs present in 76 percent or more of the crown

Dying 70 More than 50percent ofthe crown dead. Only small adventitious branches present

Dead 08 Tree died since last assessment
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Figure 12. Comparison ofcrown condition (see Table 7) among the
four major conifer species in the ARNEWS plots in the Northwest
Region in 1996.
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Region in 1996.
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Table 11. Summary ofannual mortality for on and off plot tree species found in five ARNEWS
plots from 1993 to 1996 in the Northwest Region ofOntario.

Annual mortality

Host

Number

of trees
1993 1994 1995 1996 Total (%)

(Plots with host) Dominance8

1

examined Number of trees

Jack pine 40 0 0 0 0 0

(536) 2 8 0 0 0 0 0

Balsam fir 1 2 0 0 0 1 1(50)

(535 536 537) 2 5 0 0 0 0 0

Black spruce 1 0 0 0 0 0 0

(536) 2 2 0 0 0 0 0

Trembling aspen 1 88 1 0 1 1 3(3)

(534 535 538) 2 3 1 0 0 0 1(33)

White birch 1 63 .0 0 0 0 0

(534 535 537 2 6 0 1 0 0 1(17)

538)

a1 = dominant and codominant trees and 2 = intermediate and suppressed trees.

Jack Pine Health .

A program to study jack pine began in 1993 withfunding from the Northern Forestry
Program, a part of the Northern Ontario Development Agreement. The project was initiated to
develop management guidelines for the jack pinebudworm. With the change from the Forest
Insect and Disease Survey Unit to the Forest Health Monitoring Unit this jack pine budworm
studywas changed to a jack pine biomonitoring program. Information on the jack pine budworm
can be found in the major forest disturbance section of this report. The methodology used to
monitor jackpinecrowns was borrowed from the ARNEWS program. The plots are located in
the Dryden, Fort Frances, Kenora, Red Lake, and Sioux Lookout districts (Fig. 14).
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Some of the datacollected priorto 1996 has been used in the new monitoring system.
Appendix 4summarizes the top condition, tree mortality, and trees cut from 1993 to 1996.
Surveys reveal that for the most part tops have been healthy with the exception ofsome older age
class plots in the Red Lake District (Fig. 15). In particular, dead and bare tops were more
common in plots located in McDonough Township, and in plots along the North, Nungesser, and
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Figure 15. Comparison of the top condition ofjack pine (Pinus
banksiana Lamb.) in thejack pine healthplots in the NorthwestRegion
from 1993 to 1996.

Zimring roads. This has probably resulted from a jack pine budworm infestation that occupied
largeportions of this district from the late 1980s to 1991. Other plots in young stands (usually
less than 3 m in height) with poor top conditions may be a result of damage by insects such as the
whitepine weevil (Pissodes strobi [Peck]) or eastern pine shoot borer (Eucosma gloriola Heinr.).
Poor sites, which make trees more susceptible to conditions such as drought, may also be
responsible for some of the dead and bare tops. Plot records have shown that the typical causes of
tree mortality are Armillaria root rot and blowdown. Although not usually causing tree mortality,
the western gall rust was by far the most common pest found in all age classes of plots.

A crown condition assessment (Table 7) was done for the first time in 1996 in the jack
pine health plots (Appendix 5). The majority of the trees (96 percent) in this appendix were
relatively healthy (Fig. 16).High winds caused 5 percent new mortality in each of two plots in
the Fort Fiances District; at Eltrut Lake (plot #111) and Gallo Lake (plot # 114).Armillaria root
rot contributed to the death of some of the trees at Zimring Road (plot # 161) in the Red Lake
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District. Overall, plot mortality levels were low with only 2 percent dead in 1996.
As part of the conifer assessment the living crown was divided into three vertical sections

of equal length. Each one-third was assigned an averagedamage level. Table 12 summarizes the
condition of the vertical crown sections for the region. It can been seen from these results that
most trees (55 percent) had damage in the lower one-third of the crown, particularly in the 6-35
percentdamage level range. In comparison, only 23 percent and 8 percent of the jack pine had
damage in the same categories in the middle and upper crowns, respectively. There were more
trees with a damage level of 86-100 percent in the upper crown because of the trees with dead
tops.

Table 12. Summary of damage levels as seen in the upper, middle, and lower third of the crowns
of the 86 jack pine healthplots for 1996in the Northwest Region of Ontario. (Counts are based

Crown damage
levels*

Upper*

Tree crown

Middle Lower

w , Number of trees

None visible 3270 2222 946

1-5 513 865 764

6-15 246 623 1477

16-25 59 271 507

26-35 23 57 227

36^*5 15 25 54

46-55 11 16 68

56-65 » 10 * 4 22

66-75 8 15 22

76-85 9 2 12

86-100^ 11 4 5

3Includes all types ofdamage affecting
missing foliage, and damaged foliage)

tree vigor (e
i.

.g., dead twigs, dead branches, deadtops,

bAll trees crowns having a total length of less than 3 m were assessed in this category.
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Figure 16. Tree crown condition (see Table 7) ofthe jack pine (Pinus banksiana
Lamb.) in the jack pine health plots in the Northwest Region in 1996.

Spruce/Fir Health

Astudy, funded under the Northern Forestry Program, todevelop a hazard rating for
spruce budworm in spruce/fir stands was initiated in 1993. Numerous plots, representing stand
variables such as age, site, and spruce/fir composition, were established across the Northwest
Region (Fig. 17). With the recent development ofthe Forest Health Monitoring Unit the focus of
these plots has been directed away from just the spruce budworm to aplot system that monitors
thehealth of balsam fir,blackspruce, andwhite spruce. Information on thecurrent spruce
budworm situation can be found in the major forest disturbances section of this report.

Aspruce budworm infestation has been present in various areas ofthe Northwest Region
since the late 1970s. Because of the tremendous impact the spruce budworm hashadoverthe
years on spruce/fir stands inthe region, the trees are generally in very poor condition. Appendix 6
summarizes thecondition of the tree topsandmortality from 1993 to 1996— some plotswere
notestablished until 1994. Treemortality present when the plotswereestablished is not reflected
in this table. Generally, there has been a high number of trees with bare and dead tops over the
years in many ofthe plots, particularly when dealing with balsam fir (Fig. 18). Black spruce and
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Figure 18. Comparison ofthe top condition ofallbalsamfir (Abies balsamea
[L] Mill.) in the spruce/fir health plots in the Northwest Region from 1993 to
1996.

white spruce tops did not suffer to the extent that the balsam fir did (Figs. 19 and 20). Also,
higher annual mortality levels are reflective ofthe impact that the spruce budworm has had in
these stands prior to and during the monitoring ofthe plots. In addition to the spruce budworm,
various bark beetles and wood boring insects, Armillaria root rot, and blowdown have also
contributed to tree mortality.

The ARNEWS system ofassessing crown conditions (Table 7) was used in the spruce/fir
plots for the first time in 1996 (Appendix 7). The column in this appendix that lists the old dead
trees does not include any dead trees that were present inthe plot when it was established. The
overall crown condition of the various species in the plots is mainly aresult of thecompounding
affect of spruce budworm defoliation over the years. Numerous plots had crown damage levels
exceeding 3.0, the relatively healthy category. In all plots across the region 29 percent ofthe
living balsam fir (1 222 trees) were found in Category 4.0 or higher, 16 percent (456 trees) ofthe
trees died in 1996 (Fig. 21). A total of 17 percent ofthe 527 black spruce and 50 percent of the
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230 white spruce were positioned inCategory 4.0 or higher (Figs. 22 and 23). In 1996 mortality
levels of 3 percent (16 trees) in the black spruce and 5 percent (14 trees) in the white sprace
were recorded.
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Figure 19. Comparison of the topcondition ofall black spruce (Picea mariana
[Mill.] B.S.P.) in thespruce/fir health plots in theNorthwest Region from 1993 to
1996.
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Figure 20. Comparison of thetop condition ofall white spruce
(Piceaglauca [Moench] Voss.) in the spruce/fir health plots in the
Northwest Regionfrom 1993 to 1996.
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Figure 21. Tree crown condition (seeTable 7) ofall the balsam
fir (Abiesbalsamea [L.] Mill.) in the spruce/fir health plots in
theNorthwestRegion in 1996.
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Figure 22. Tree crown condition (see Table 7) ofall the black
spruce(Picea mariana [Mill] B.S.P.) in the spruce/firhealth
plots in the Northwest Region in 1996.
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Figure 23. Tree crown condition (see Table 7) ofall the
white spruce (Picea glauca [Moench] Voss.) in the
spruce/fir health plots in the Northwest Region in 1996.
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The living portion of the tree crown was divided into three equal sections for assessment
purposes. Damaged areas included those parts ofthe crown that have been impacted by agents to
the extent that the vigor of thetree has been reduced. Again, because of thelong standing spruce
budworm infestation, high levels of damage were noted in the spruce/fir plots. This was
particularly apparent inthe balsam fir (Table 13) where the majority of the damage (6-75
percent) was found inall three levels of the crown. Very little damage was observed inthe black
spruce (Table 14), mainly because spruce budworm has less impact on this host. White spruce
crown damage (Table 15) was similar to that of the balsam fir; all three sections of the crown
were affected.

Table 13. Summary ofbalsam fir damage levels as seen inthe upper, middle, and lower third of
the crowns in76 spruce/fir health plots for 1996 inthe Northwest Region ofOntario. (Counts are
based on an examination of 1 174 balsam fir trees.)

Tree crown

Crown damage
1p,vp,Ka

Upper" Middle Lower

(%) Number of trees

None visible 82 49 17

1-5 34 11 2

6-15 201 143 86

16-25 181 197 113

26-35 168 165 132

36-45 112
.

138 148

46-55 111 118 136

56-65 119 114 113

66-75 83 122 132

76-85 51 61 140

86-100 78 56 155

3Includes all tvoes of damage affecting tree vigouir (e.g., dead twigs, dead branches, dead tops,

missing foliage, and damaged foliage).
bAll trees having crowns lessthan3 m in length were assessed in this category.
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Table 14. Summary ofblack spruce damage levels as seen in the upper, middle, and lower third
ofthe crowns in 56spruce/fir health plots for 1996 in the Northwest Region of Ontario. (Counts
are based on an examination of 559 black spruce trees.)

Crown damage
levels*

(%)

None visible

1-5

6-15

16-25

26-35

36-45

46-55

56-65

66-75

76-85

86-100

Upperb

300

146

105

10

4

2

2

1

2

0

2

Tree crown

Middle

Number of trees

173

114

145

90

21

8

3

0

2

3

0

Lower

53

66

141

130

93

24

25

14

5

6

2

"Includes alltypes ofdamage affecting tree vigour (e.g., dead twigs, dead branches, dead tops,
missing foliage, anddamaged foliage).

bAll trees having crowns lessthan 3 m in length were assessed in this category.
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Table 15. Summary of white sprucedamage levels as seen in the upper, middle, and lower third
of the crowns in 67 spruce/fir healthplots for 1996 in the Northwest Region of Ontario. (Counts
are based on an examination of 288 white spruce trees.)

Crown damage
levels8

(%)

Upper"

Tree crown

Middle

Number of trees

14

3

29

53

67

49

27

16

13

10

7

Lower

10

0

14

26

41

34

23

39

34

38

29

None visible 29

1-5 13

6-15 90

16-25 54

26-35 42

36^5 26

46-55 16

56-65 6

66-75 13

76-85 3

86-100 10

'Includes all types of damage affecting tree vigour (e.g., dead twigs, dead branches, dead tops,
missing foliage, and damaged foliage).

bAll trees having crowns less than 3 m in length were assessed in this category.

QUARANTINE PESTS

Gypsy Moth, Lymantria dispar (L.)

Defoliation by the gypsy moth caterpillar has not yet been found in the Northwest Region.
The closest infestation is in the Sudbury District in the south central part of the Northeast
Region. In an effort todetect the presence ofthis forest insect, pheromone trapping has been
carried out for 12 years in the Northwest Region. Trace levels of male moths have been captured
over the years at various sites.

Two delta style pheromone traps were deployed at each of 19 sites across the region in
1996. The park locations trapped were as follows: Blue Lake and Sandbar Lake parks in the
Dryden District; Caliper Lake, Lake ofthe Woods, and Quetico (Dawson Trail Campground)
parks in the Fort Frances District; Rushing River and Sioux Narrows parks inthe Kenora
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District; LakeNipigon, MacLeod, Neys, Rainbow Falls, and Rossport parks in the Nipigon
District; Pakwash Parkin the Red Lake District; Ojibway Parkin the Sioux Lookout District; and
Inwood, Kakabeka Falls, andSleeping Giant parksin the Thunder Bay District. Trappingwas
also carried out at Minaki Lodge in the Kenora District andat Leunenburger's Fly-In Service
(Nakina Base) in the Nipigon District. A single moth was found in atrap at Lake Nipigon
Provincial Park in the Nipigon District in 1996. Two moths hadbeen captured at this park in
1992.
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Appendix 1. Northwest Region-Spruce Budworm. (Summary of defoliation estimates andegg-mass counts in 1996 and infestation
forecasts for 1997. All sampling was done in spruce/fir health plots.)

Location

Dryden District (10 locations)

Coronary Lake-stand 278

Emmons Lake-stand 451

Emmons Lake-stand 451

Forest Lake-stand 22

Ilsley Township-stand 270

Langton Township-stand 144

Langton Township-stand 144

Mcllraith Township-stand 10

Mcllraith Township-stand 10

North Road-stand 9

North Road-stand 9

RugbyTownship-stand 96

RugbyTownship-stand 96

SatterlyTownship-stand 135

SatterlyTownship-stand 135

Southworth Township-stand 32

Fort Frances District (7 locations)

Big Sawbill Lake-stand 196

Calm Lake-stand 108

Calm Lake-stand 108

Claxton Township-stand 23

French Lake

French Lake

Lake Hope-stand 124

Estimated Number of

defoliation egg masses Infestation

in 1996 per 9.29m2 forecasts Accumulated

lost* (%) of foliage for 1996" damage0

bF 30 303 S 5

bF 6 133 M-S 3

wS 12 859 S 1

bF 13 0 N 2

bF 11 0 N 1

bF 64 175 M-S 3

wS 50 813 S 2

bF 43 140 M-S 4

bS 12 182 M-S 1

bF 86 261 S 6

bS 8 484 s 1

bF 19 100 M-S 6

wS 34 516 s 2

bF 10 50 L-M 4

bS 16 72 M-S 1

bF 6 0 N 7

bF 10 489 S 6

bF 10 0 N 6

bS 3 43 M-S 1

bF 4 0 N 7

bF 6 0 N 8

wS 12 134 M-S 2

bF 23 738 S 2



Appendix 1. Northwest Region-Spruce Budworm. (Summary ofdefoliation estimates and egg-mass counts in 1996 and infestation
forecasts for 1997. All sampling wasdone in spruce/fir health plots.) (cont'd)

Location

Fort Frances District (7 locations) (concl).

Menary Township-stand 84

Watten Township-stand 158

Kenora District (5 locations)

April Lake-stand 134

Cliff Lake-stand 251

Cliff Lake-stand 251

EwartTownship-stand 28

HaycockTownship-stand 384

Willingdon Township-stand 156

Nipigon District (10 locations)

Ashmore Township-stand 191

Ashmore Township-stand 191

Booth Township-stand 47

Burrows Lake South-stand 123

Burrows Lake South-stand 123

Catlonite Road

Catlonite Road

GrainTownship (Coldwell)

LegaultTownship East

Legault Township East

Nakina 7bwnsftip-stand 119

Nakina Township -stand 119

Nibs Lake-stand 348

lost*

Estimated

defoliation

in 1996

(%)

Number of

egg masses

per 9.29m2
of foliage

Infestation

forecasts

for 1996"

bF

bF

38

13

582

333

S

S

2

5

bF 68 555 S 3

bF 28 66 L-M 8

wS 49 904 S 2

bF 4 16 L-M -

bF 20 233 S 3

bF 2 0 N -

bF 3 6 L-M 5

wS 2 0 N 1

bF 3 0 N 6

bF 3 8 L 2

wS 4 0 N 2

bF 4 15 L-M 4

bS 0 0 N 1

bF 0 0 N -

bF 5 13 L-M 3

wS 3 99 M 3

bF 18 0 N 2

wS 13 79 L-M 2

bF 3 11 L-M 4



Appendix 1. Northwest Region-Spruce Budworm. (Summary ofdefoliation estimates and egg-mass counts in 1996 and infestation
forecasts for 1997. All sampling wasdonein spruce/fir health plots.) (cont'd)

Location

Nipigon District (10 locations) (concl.)

Nibs Lake-stand 348

Parent Township-stand 2696

Parent Township-stand 2696

WindigokanLake-stand 267

Red Lake District (3 locations)

Baird Township-stand 162

Goldpine Road-stand734

Goldpine Road-stand734

Snake Falls Road-stand 38

Snake Falls Road-stand 38

Sioux Lookout District (7 locations)

Burma Lake Road-stand 282

Burma Lake Road-stand 282

Deception Lake-stand 96

Drayton Township-stand234

Drayton Township-stand 234

Foley Lake-stand 287

Pape Lake-stand 136

PickerelTownship-stand 230

Pickerel Township-stand 230

Thunder Bay District (14 locations)

Buzzer Lake Road-stand 13

Estimated Number of

defoliation egg masses Infestation

in 1996 per 9.29m2 forecasts Accumi

lost* (%) of foliage for 1996b dama

wS 2 29 L-M 4

bF 8 0 N 1

wS 3 0 N 1

bF 5 24 L-M 7

bF 14 76 M-S 7

bF 28 330 S 6

wS 20 647 S 5

bF 24 360 S 7

wS 25 209 M-S 2

bF 17 104 M-S 5

bS 13 0 N 1

bF 49 306 S 3

bF 23 167 M-S 2

wS 18 276 M-S 1

bF 45 208 M-S 3

bF 12 78 M-S 3

bF 15 78 M-S 2

wS 52 472 S 2

bF 15 144 M-S



Appendix 1. Northwest Region-Spruce Budworm. (Summary ofdefoliation estimates and egg-mass counts in 1996 and infestation
forecasts for 1997. All sampling was done in spruce/fir health plots.) (cont'd)

Location Host*

Estimated

defoliation

in 1996

(%)

Number of

egg masses

per 9.29m2
of foliage

Infestation

forecasts

for 1996"

Accumulatec

damage'

Thunder BayDistrict (14 locations) (concl.)

Buzzer Lake Road-stand 13 wS 12 304 S 2

Decoursey Lake-stand62 bF 5 0 N 2

DogLake-stand 60 bF 35 18 L 5

Fallis Township-stand 281 bF 6 0 N 1

Forbes Township-stand 256 bF 19 0 N 2

Gorham Township-stand 99 bF 49 0 N 5

GorhamTownship-stand 99 wS 73 73 M-S 3

Hicks Lake Road-stand 65 bF 3 0 N 1

MichenerTownship-stand 276 bF 16 77 M-S 2

Milkshake Lake-stand 136 bF 4 11 L-M 5

Milkshake Lake-stand 136 wS 19 12 L 3

Sandstone Lake-stand 283 bF 4 7 L 2

Soper Township-stand 186 bF 6 41 L-M 2

Walkingshaw Lake-stand 393 bF 54 89 L-M 1

Waweig Lake-stand 265 bF 5 134 M-S +

Wolf River Road-stand 93 bF 11 39 L-M 5

abF= balsam fir, bS = black spruce, wS = white spruce.
bS = severe, M = moderate,L = light, N = nil.
cAccumulated Damage: 0=undamaged; 1=light damage, <25 percent total defoliation, usually one season ofsevere defoliation; 2=

moderate damage, 25 to 60 percent total defoliation, two or three seasons of severe defoliation; 3=severe damage, 60 to 80 percent
total defoliation, three to five seasons of severe defoliation, will recover; 4 =moribund ordying, 80to 100 percent total defoliation,
crowns gray in appearance, 50-150 cm top dead or bare; 5=<25 percent of stand dead; 6=25 to 50 percent ofstand dead; 7=50 to
70 percent ofstand dead; 8=>70 percent ofstand dead; 9=<25 percent ofstand dead, no significant (0-25 percent) defoliation for
several years; +=25 to 50 percent ofstand dead, no significant defoliation for several years; -=51 to 70 percent of stand dead, no
significant defoliation for several years.



Appendix 2. Northwest Region-Jack Pine Budworm. (Summary of defoliation estimates and
egg-mass counts in 1996 and infestation forecasts for 1997 onjack pine. All sampling was done
in jack pine health plots.)

Estimated Total number

defoliation of egg masses Infestation

in 1996 on six 61 cm forecasts

Location (%) branch tips for 1997a

Dryden District (3 locations)

BreithauptTownship-stand 208 0 0 N

Mutrie Township-stand 311 7 0 N

Revell River-stand 398 1 0 N

Fort Frances District (4 locations)

Dawn Road-stand 212

Eltrut Lake-stand 249

Lake Despair-stand 24

Prince Road-stand 18

Kenora District (5 locations)

0 0 N

1 0 N

1 0 N

4 0 N

April Lake-stand 139 1 0 N

Coyle Township-stand ?,45 1 0 N

Devonshire Township-stand 503 3 0 N

GundyTownship-stand 319 1 0 N

Snook Lake-stand 207 3 0 N

Red Lake District (4 locations)

Conifer Lake-stand 190 1 0 N

Ear Falls-stand 42 1 0 N

McDonough Township-stand 403 1 0 N



Appendix 2. Northwest Region-Jack Pine Budworm. (Summary of defoliation estimates and
egg-mass counts in 1996and infestation forecasts for 1997on jack pine. All sampling was done
in jack pine health plots.) (concl.)

Location

Red Lake District (4 locations) (concl.)

Sidace Lake Road-stand 230

Estimated Total number

defoliation of egg masses Infestation

in 1996 on six 61 cm forecasts

(%) branch tips for 1997a

N

Sioux Lookout District (4 locations)

Goodie Lake-stand 49 1 0 N

McAree Township-stand 57 0 0 N

Moose Lake Road-stand 116 0 0 N

Wrong Road-stand 266 0 0 N

aN = nil, L = light, M = moderate, H = heavy.



Appendix 3. Table 6. Summary ofpest damage found in nine ARNEWS plots in the Northwest Region ofOntario in 1996.

Location

Dryden District

MafekingTownship

Pine Road

Fori Frances District

Sapawe

Kenora District

Caribou Falls

Nipigon District

Margo Lake

Priske Township

Plot

number Pest

502 Neodiprion pratti banksianaeRoh.
Blackheaded jack pine sawfly

Endocronartium harknessii (J.P. Moore) Y. Hirats.
Western gall rust

536 Endocronartium harknessii (J.P. Moore) Y. Hirats.
Western gall rust

535 Phellinus igniarius (L.:Fr.) Qu61.
False tinder fungus

538 Bucculatrix canadensisella Cham.

Birch skeletonizer

523 Phyllonorycter Ontario (Free.)
Aspen leafblotch miner

Chrysomyxa ledi (Alb. & Schwein.) de Bary
Spruce needle rust

535 Argyrotaenia mariana (Fern.)
Graybanded leafroller and
Nites betulella (Bsk.)
Blackdotted birch leaftier

Messa nana (Klug)
Early birch leaf edgeminer

Number Estimated

of trees damage Incidence

Host* examined (%) (%)

JP 18 <5 67

JP 18 <5b 11

JP 38 <5b 13

tA

wB

wB

bS

wB

wB

53

23

23

<5

5

5

17

100

100

100

50

13



Appendix 3. Table 6. Summary ofpest damage found in nine ARNEWS plots in the Northwest Region pfOntario in 1996. (concl.)

Location

Nipigon District(concl.)

PriskseTownship

Wiggins Township

Sioux Lookout District

Sandel Lake

Thunder Bay District

Fowler Township

Plot

number Pest

535 Phratora hudsonia Brown

Birch leaf beetle

511 Armillariaostoyae (Romagn.) Herink
Armillaria root rot

Profenusa thomsoni (Konow)
Ambermarked birch leafminer

513

502

Choristoneura Jumiferana (Clem.)
Spruce budworm

Neodiprion pratti banksianae Roh.
Blackheaded jack pine sawfly

Endocronartium harknessii (J.P. Moore) Y. Hirats.
Western gall rust

Choristoneura fumiferana (Clem.)
Spruce budworm

Number

of trees

Host* examined

wB 23

bF

wB 12

Estimated

damage

(%)

10

bS 64 <5

JP 13 <5

JP 13 <5b

bF 15

•bF =balsam fir, bS=black spruce, jP=jack pine, tA =trembling aspen, and wB =white birch.
bAffected treeshad galls present on branches only.

Incidence

(%)

73

50

50

100

69

100



Appendix 3. Table 8. Summary ofthe crown condition and tree mortality from 1993 to 1996 for the coniferous hosts in seven
ARNEWS plots in the Northwest Region of Ontario. (Only host trees that consisted of 10 percent or more of the plot are included.)

Crown conditon6 Cumulative

Plot

number Host"

Number

of trees

examined Year

1 2 3 4 5 6 7

New

deadc

mortality

Old

dead0

Trees

cut
Location Number of trees

Dryden District

Mafeking Township 522 JP 18 1993 17 0 0 0 0 0 0 0 0 1

18 1994 17 0 0 0 0 0 0 0 0 1

18 1995 17 0 0 0 0 0 0 0 0 1

18 1996 17 0 0 0 0 0 0 0 0 1

Pine Road 536 JP 38 1993 37 0 0 0 1 0 0 0 0 0

38 1994 37 0 0 0 1 0 0 0 0 0

38 1995 37 0 0 0 1 0 0 0 0 0

38 1996 33 0 5 0 0 0 0 0 0

Fort Frances District

Dance Township 512 JP 59 1993 46 0 0 2 0 0 0 0 11 0

59 1994 48 0 0 0 0 0 0 0 11 0

60 1995 49 0 0 0 0 0 0 0 11 0

60 1996 48 0 0 0 0 0 0 1 11 0



Appendix 3. Table 8. Summary ofthe crown condition and tree mortality from 1993 to 1996 for the coniferous hosts in seven
ARNEWS plots in the Northwest Region ofOntario. (Only host trees that consisted of10 percent or more ofthe plot are included.)
(cont'd)

Crown conditonb Cumulative

Plot

number Host9

Number

of trees

examined Year

1 2 3 4 5 6 7

New

deadc

mortality

Old

deadc

Trees

cutLocation Number of trees

Nipigon District

Wiggins Township 511 wS 26 1993 0 6 7 7 0 0 0 2 4 0

26 1994 0 0 13 5 1 0 0 1 6 0

26 1995 1 7 9 0 0 0 0 2 7 0

26 1996 10 1 1 0 0 0 0 5 9 0

bS 10 1993 0 6 0 0 0 0 0 0 4 0

10 1994 0 3 3 0 0 0 0 0 4 0

10 1995 3 3 0 0 0 0 0 0 4 0

10 1996 2 0 0 0 0 0 0 4 4 0

Margo Lake 523 JP 10 1993 8 0 0 0 0 0 0 0 2 0

10 1994 8 0 0 0 0 0 0 0 2 0

•

10 1995 8 0 0 0 0 0 0 0 2 0

• 10 1996 7 1 0 0 0 0 0 0 2 0

bS 6 1993 0 6 0 0 0 0 0 0 0 0 .



Appendix 3. Table 8. Summary ofthe crown condition and tree mortality from 1993 to 1996 for the coniferous hosts in seven
ARNEWS plots in the Northwest Region of Ontario. (Only host trees that consisted of 10 percent or more of the plot are included.)
(cont'd)

Crown conditonb Cumulative

Plot

number Host9

Number

of trees

examined Year

1 2 3 4 5 6 7

New

dead0

mortality

Old

deadc

Trees

cut
Location Number of trees

Nipigon District (concl.)

Margo Lake 523 bS 6 1994 3 3 0 0 0 0 0 0 0 0

6 1995 1 5 0 0 0 0 0 0 0 0

6 1996 6 0 0 0 0 0 0 0 0 0

Sioux Lookout District

Sandel Lake 513 bS 57 1993 0 0 52 1 0 0 0 0 4 0

57 1994 0 0 53 0 0 0 0 0 4 0

63 1995 0 0 57 1 0 0 0 1 4 0

63 1996 3 0 54 0 0 0 0 1 5 0

JP 13 1993 11 0 0 1 0 1 0 0 0 0

13 1994 12 0 0 1 0 0 0 0 0 0

13 1995 12 0 0 1 0 0 0 0 0 0

13 1996 4 0 9 0 0 0 6 0 0 0



Appendix 3. Table 8. Summary ofthe crown condition and tree mortality from 1993 to 1996 for the coniferous hosts in seven
ARNEWS plots in the Northwest Region ofOntario. (Only host trees that consisted of10 percent or more ofthe plot are included.)
(cont'd)

Crown conditonb Cumulative

Plot

number Host9

Number

of trees

examined Year

1 2 3 4 5 6 7

New

deadc

mortality

Old

deadc

Trees

cutLocation Number of trees

Thunder Bay District

Fowler Township 502 bS 49 1993 18 28 0 0 0 0 0 0 3 0

49 1994 0 46- 0 0 0 0 0 0 3 0

49 1995 13 32 1 0 0 0 0 0 3 0

49 1996 45 0 0 0 1 0 0 0 3 0

bF 7 1993 0 1 0 3 1 0 0 1 1 0

7 1994 0 0 1 1 0 1 2 0 2 0

7 1995 0 1 0 2 0 2 0 0 2 0

7 1996 0 0 0 1 3 0 0 1 2 0

abF = balsam fir, bS = blackspruce, jP = jack pine,and wS = whitespruce.
b1=no defoliation; 2=only current foliage defoliated, less than 25 percent; 3=current and/or some older foliage defoliated, less than

25 percent; 4=25 to 50 percent defoliation; 5=51 to 75 percent defoliation; 6=76 to 90 percent defoliation; and 7=more than 90
percent defoliation.

cTree mortality resulting from natural causes.



Appendix 3. Table 9. Summary of the crown condition and tree mortality from 1993 to 1996 for the deciduous hosts in five ARNEWS plots in the Northwest Region of Ontario.
(Only host trees that consisted of10 percent or more ofthe plot are included.)

===

Crown condition6 Cumulative mortality

Plot

number Host*

Number

of trees

examined Year

10 20 30 35 40 45 50 55 60 65 70 New

deadc

Old

dead0

Trees

Location Number of trees
cut

Fort Frances District

Sapawe 534 tA 53 1993 48 1 0 0 0 0 0 0 0 0 0 2 2 0

53. 1994 47 2 0 0 0 0 0 0 0 0 0 0 4 0

53 1995 36 0 8 1 4 0 0 0 0 0 0 0 4 0

53 1996 5 1 33 0 9 0 0 0 0 0 0 1 4 0

Kenora District

Caribou Falls Road

Nipigon District

Wiggins Township

538

511

tA

wB

17 1993 0 0 12 0 5 0 0 0 0 0 0 0 0 0

17 1994 0 0 6 0 11 0 0 0 0 0 0' 0 0 0

17 1995 0 0 14 0 2 0 0 0 0 0 0 1 0 0

17 1996 4 0 8 0 4 0 0 0 0 0 0 0 1 0

12 1993 11 0 0 0 0 0 0 0 0 0 0 0 1 0

12 1994 9 0 0 0 I 1 0 0 0 0 0 0 1 0

12 1995 6 2 1 0 1 0 0 1 0 0 0 0 1 0

12 1996 0 0 6 3 2 0 0 0 0 0 0 0 1 0



Appendix 3. Table 9. Summary of the crown condition and tree mortality from 1993 to 1996 for the deciduous hosts in five ARNEWS plots in the Northwest Region of Ontario.
(Only host trees that consisted of 10 percent or more of the plot are included.) (concl.)

Crown condition5 Cumulative mortality

Plot

number Host*

Number

of trees

examined Year

10 20 30 35 40 45 50 55 60 65 70 New

dead'

Old

dead'

Trees

Location Number of trees

cut

Nipigon District (concl.)

Schreiber Township 535 wB 23 1993 6 0 10 0 4 3 0 0 0 0 0 0 0 0

23 1994 8 I 5 2 6 0 1 0 0 0 0 0 0 0

23 1995 1 0 9 8 2 2 0 0 1 0 0 0 0 0

23 1996 1 0' 8 5 2 6 1 0 0 0 0 0 0 0

Red Lake District

Ear Falls 537 wB 23 1993 9 0 6 0 7 1 Q 0 0 0 0 0 0 0

23 1994 6 0 12 0 5 0 0 0 0 0 0 0 0 0

23 1995 0 0 16 0 7 0 0 0 0 0 0 0 0 0

23 1996 9 0 14 0 0 0 0 0 0 0 0 0 0 0

*tA = trembling aspenand wB = white birch.
b10 =no damage; 20 =foliage thin, off-color with no dead branches or bare twigs visible; 30 =no dead branches present and bare twigs present in up to 5percent of the crown; 35
=no dead branches present and bare twigs present in more than 6percent of the crown; 40 =dead branches and bare twigs present in up to 15 percent of the crown; 45 - dead
branches and bare twigs present in 16 to 25 percent of the crown; 50 =dead branches and bare twigs present in 26 to 37 percent of the crown; 55 =dead branches and bare twigs
present in 38 to 50 percent of the crown; 60 =dead branches and bare twigs present in 51 to 75 percent of the crown; 65 =dead branches and bare twigs present in 76 percent or
more ofthe crown; and 70 = more than 50percent ofthe crown dead with only small adventitious branches present, usually atthe base ofthe crown or stem.

' Treemortality resulting from natural causes.



Appendix 3.Table 10. Summary ofannual mortality for on and offplot tree species found insix ARNEWS plots from 1985 to 1996 inthe Northwest Region ofOntario.

Annual mortality

Dominance*

Number

of trees

examined

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 Total (%)

Host

(Plots with host) Number of trees

Balsam fir 1 16 0 0 0 0 0 2 0 1 0 1 1 2 7(44)

(502 511513 523) 2 4 0 0 0 0 0 0 0 0 1 0 0 0 1(25)

Black spruce 1 140 1 0 0 0 2 2 2 2 0 1 1 4 15(11)

(502511513 523) 2 39 0 0 1 0 0 0 0 1 0 0 0 2 4(10)

White spruce 1 19 0 0 0 0 0 2 1 0 1 0 0 4 8(42)

(511) 2 18 0 0 0 0 0 1 1 0 3 1 2 1 9(50)

Jack pine 1 132 1 2 0 0 1 1 3 3 0 0 0 1 12(9)

(512 513 522 523) 2 9 0 2 1 0 0 0 0 1 0 0 0 0 4(44)

White birch 1 14 0 0 0 1 0 0 1 0 1 0 0 0 3(21)

(502 511512) 2 17 0 0 0 0 1 0 0 1 0 0 0 0 2(12)

Trembling aspen 1 4 0 0 0 0 0 0 1 0 0 0 0 0 1(25)

(512 523) 2 2 0 0 0 0 0 0 1 0 0 0 1 0 2(100)

1= dominant and codominant trees and2 = intermediate and suppressed trees.



Appendix 4. Summary ofthe top condition and tree mortality in the 86 jackpine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based onanexamination of50jack pine trees at each location.)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*
Location

Number of trees

Trees

cut

Dryden District

Breithaupt Township 91 13.5 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 48 0 0 2 0

Basket Lake 92 8.8 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Bradshaw Township 93 23.4 1993 47 3 0 0 0

1994 49 0 0 1 0

1995 47 0 1 2 0

1996 47 0 0 3 0

Bradshaw Township 94 9.8 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Mcllraith Township 95 8.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Hodgson Township 96 22.5 1993 49 0 1 0 0

1994 48 0 0 2 0

1995 47 0 0 3 0

1996 47 0 0 3 0

Ilslev Township 97 7.2 1993 50 0 0 0 0



Appendix 4. Summary of the topcondition and tree mortality in the 86jack pinehealth plotsfrom 1993 to 1996in the
Northwest Regionof Ontario. (Counts are based on an examination of 50 jack pine trees at each location.) (cont'd)

Condition of top

Location
Plot

number

Average
height

(m) Year

Live Bare Dead

Number of trees

Cumulative

tree

mortality*
Trees

cut

Dryden District (cont'd)

Ilsley Township 97 1994 50 0 0 0 0

1995 50 0 0 0 0

•

1996 50 0 0 0 0

Lac Seul - Williams Bay 98 19.0 1993 50 0 0 0 0

1994 48 0 1 1 0

1995 47 0 1 2 0

• 1996 47 0 0 3 0

Lac Seul • Route Bay 99 15.0 1993 50 0 0 0 0

1994 49 0 0 1 0

1995 49 0 0 1 0

1996 49 0 0 1 0

Mafeking Township 100 16.7 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 49 0 0 1 0

McNevin Township 101 24.8 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Mutrie Township 102 18.9 1993 50 0 0 0 0

1994 49 0 0 1 0

1995 49 0 0 1 0

1996 49 0 0 1 0

Revell River 103 16.7 1993 50 0 0 0 0

1994 50 0 0 0 0



Appendix 4. Summary of the top condition and tree mortality in the 86 jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based on an examination of50 jack pine trees at each location.) (cont'd)

Condition cif top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*Location Number of trees
Trees

cut

Dryden District(concl.)

Revell River 103 1995 50 0 0 0 0

1996 49 0 0 1 0

Suzanne Lake 105 10.4 1993 48 2 0 0 0

1994 48 0 1 1 0

1995 49 0 0 1 0

1996 49 0 0 1 0

Turtle River 106 20.0 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Wabigoon Township 107 17.8 1993 50 0 0 0 0

1994 49 1 0 0 0

1995 50 0 0 0 0

19% 50 0 0 0 0

Wabigoon Township 108 21.5 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Fort Frances District

Claxton Township 109 2.8 1993 50 . 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Dance Township 181 2.8 1993 50 0 0 0 0

1994 50 0 0 0 0



Appendix 4. Summary ofthe top condition and tree mortality in the 86jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based onanexamination of50jackpine trees ateach location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*Location Number of trees

Trees

cut

Fort Frances District (cont'd)

Dance Township 181 1995 49 1 0 0 0

1996 49 0 0 1 0

Dawn Road 110 17.3 1993 49 0 1 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Eltrut Lake 111 18.7 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 48 0 0 2 0

1996 43 0 0 7 0

Eltrut Lake 112 17.7 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Fish Hawk Road 113 16.5 1993 50 0 0 0 0

1994 49 0 1 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Gallo Lake 114 19.6 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 44 0 0 6 0

Heathcliff Lake 115 2.5 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0



Appendix 4. Summary of the top condition and tree mortality in the 86 jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based on an examination of50 jack pine trees at each location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*

T*

Location Number of trees
Trees

cut

Fort Frances District (cont'd)

HeathcliffLake 115 1996 50 0 0 0 0

HillyerCreek 116 2.1 1993 44 0 6 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 48 0 1 0 1

Lake Despair 117 14.0 1993 49 0 1 0 0

1994 48 0 1 1 0

1995 49 0 0 1 0

1996 47 0 1 2 0

Prince Road 118 16.7 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 47 0 0 3 0

Rawlinson Creek 119 17.8 1993. 49 1 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Rawlinson Creek 120 20.5 1993 49 0 1 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 48 0 0 2 0

Skull Lake 121 20.5 1993 44 4 2 0 0

1994 47 0 3 0 0

1995 47 1 1 1 • 0

1996 46 0 0 4 0



Appendix 4. Summary of the top condition and tree mortality in the 86 jack pine health plots from 1993to 1996 in the
Northwest Region of Ontario. (Counts are based on an examination of 50 jack pine trees at each location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*Location Number of trees
Trees

cut

Fort Frances District (concl.)

Straw Lake 122 19.6 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 46 0 0 4 0

Triple Road 123 16.3 1993 49 1 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Kenora District

April Lake 124 14.1 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Kirkup Township 125 16.0 1993 49 1 0 0 0

1994 49 1 0 0 0

1995 48 0 2 0 0

1996 49 0 0 1 0

Coyle Township 126 10.9 1993 48 0 2 0 0

1994 48 0 2 0 0

1995 48 0 1 1 0

1996 47 1 0 2 0

Devonshire Township 127 15.6 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 49 0 0 1 0



Appendix 4. Summary ofthe top condition and tree mortality in the 86 jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based on an examination of50 jack pine trees at each location.) (cont'd)

Condition of top

Location
Plot

number

Average
height

(m) Year

Live Bare Dead

Number of trees

Cumulative

tree

mortality*
Trees

cut

Kenora District (cont'd)

Gundy Township 128 14.5 1993 43 0 7 0 0

1994 46 1 2 1 0

•

1995 43 0 6 1 0

1996 47 0 2 1 0

Work Township 129 15.2 1993 50 0 0 0 0

1994 50 0 0 0 0

•

1995 50 0 0 0 0

1996 50 0 0 0 0

John Lake 130 3.1 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

MacNicol Township 131 15.7 1993 49 0 1 0 0

1994 47 0 1 2 0

1995 47 0 1 2 0

1996 47 0 0 3 0

Mark Lake 132 3.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Jaffray Township 133 15.8 1993 50 0 0 0 0

1994
•

50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Snook Lake 134 15.1 1993 49 0 1 0 0



Appendix 4. Summary ofthe top condition and tree mortality inthe 86 jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based onanexamination of50jackpine trees at each location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*Location Number of trees
Trees

cut

Kenora District (concl.)

Snook Lake 134 1994 50 0 0 0 0

1995 49 0 0 1 0

1996 49 0 0 1 0

Stokes Lake 135 14.1 1993 49 0 1 0 0

1994 50 0 0 0 0

1995 49 0 0 1 0

1996 49 0 0 1 0

WabigoonLake 137 13.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Red Lake District

Bateman Township 138 3.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Bateman Township 139 2.7 1993 46 0 4 0 0

1994 48 0 1 1 0

1995 47 0 1 1 0

1996 45 0 2 1 2

Coli Lake 140 2.1 1993 48 0 2 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 44 0 3 0 3

Conifer Lake 141 18.4 1993 50 0 0 0 0



Appendix 4. Summary ofthe top condition and tree mortality in the 86 jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based on an examination of 50 jack pine trees at each location.) (cont'd)

Condition of top

Location
Plot

number

Average
height

(m) Year

Live Bare Dead

Number of trees

Cumulative

tree

mortality*
Trees

cut

Red Lake District (cont'd)

Conifer Lake 141 1994 50 0 0 0 0

.
1995 49 0 0 1 0

1996 47 0 0 3 0

Ear Falls 142 18.4 1993 48 1 1 0 0

1994 48 0 1 1 0

1995 48 0 0 2 0

1996 46 1 1 2 0

EmartonLake 143 11.2 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 1 0 0 0

FlundraLake 144 9.7 1993 48 1 1 0 0

1994 49 0 1 0 0

1995 48 1 1 0 0

1996 47 0 3 0 0

Gleave Lake 145 8.8 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 48 2 0 0 0

Graves Township 146 1.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

McDonough Township 147 17.6 1993 47 1 2 0 0

1994 48 0 1 1 0



Appendix 4. Summary of the top condition and tree mortality in the 86jack pine healthplots from 1993 to 1996in the
Northwest Region of Ontario. (Countsare based on an examination of 50 jack pine trees at each location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*Location Number of trees
Trees

cut

Red Lake District (cont'd)

McDonough Township 147 1995 48 0 0 2 0

1996 48 0 0 2 0

McDonough Township 148 16.3 1993 48 0 2 0 0

1994 49 0 0 1 0

1995 48 0 0 2 0

1996 47 0 0 3 0

McDonough Township 149 15.4 1993 45 0 5 0 0

1994 50 0 0 0 0

1995 49 0 1 0 0

1996 48 1 0 1 0

McKenzie Bay Road 150 10.1 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

McKenzie Bay Road 151 10.5 1993 49 1 0 0 0

1994 48 0 1 1 0

1995 49 0 0 1 0

1996 47 0 1 2 0

North Road 152 16.4 1993 44 0 6 0 0

1994 44 0 5 1 0

1995 49 0 0 1 0

1996 49 0 0 1 0

Nungesser Road 153 15.9 1993 47 0 3 0 0

1994 46 0 3 1 • 0

1995 48 0 0 2 0



Appendix 4. Summary ofthe top condition and tree mortality in the 86 jack pine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts are based on an examination of50 jack pine trees ateach location.) (cont'd)

Condition of top

•

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*Location Number of trees
Trees

cut

Red Lake District (cont'd)

Nungesser Road 153 1996 47 0 0 3 0

Nungesser Road 154 15.7 1993 36 0 14 0 0

1994 39 0 10 1 0

1995 44 4 1 1 0

1996 41 0 8 1 0

Nungesser River 156 16.7 1993 42 2 6 0 0

1994 39 0 8 3 0

1995 43 1 2 4 0

1996 38 1 6 5 0

Overnight Road 157 18.9 1993 49 0 1 0 0

1994 50 0 0 0 0

1995 47 0 0 3 0

1996 45 0 1 4 0

Sidace Lake Road 158 13.2 1993 49 0 1 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 48 2 0 0 0

Sidace Lake Road 159 2.9 1993 49 0 1 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Wenesaga Lake 160 18.7 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 1 0 0 0



Appendix 4. Summary of the topcondition and tree mortality in the 86jackpine health plots from 1993 to 1996 in the
Northwest Region ofOntario. (Counts arebased onanexamination of50jackpine trees at each location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*
Location

Number of trees
Trees

cut

Red Lake District (concl.)

Zimring Road 161 13.3 .1993 42 1 7 0 0

1994 46 0 4 0 0

•

1995 46 1 3 0 0

1996 43 0 0 7 0

Sioux Lookout District

DraytonTownship 163 9.1 1993 50 0 0 0 0

• 1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Elbow Lake Road 164 6.2 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Goodie Lake 165 17.2 1993 48 0 2 0 0

1994 49 0 1 0 0

1995 48 0 2 0 0

1996 49 0 1 0 0

Goodie Lake 166 25.0 1993 49 0 0 1 0

1994 49 0 0 1 0

1995 48 0 0 2 0

1996 47 0 0 3 0

Goodie Lake 167 3.8 1993 48 1 0 0 0

1994 49 0 0 1 0

1995 49 0 0 1 0

1996 47 0 0 3 0



Appendix 4. Summary ofthe top condition and tree mortality in the 86 jack pine health plots from 1993 to 1996 in the
Northwest Region of Ontario. (Counts are based onan examination of 50jackpine trees ateach location.) (cont'd)

Condition of top

Plot

number

Average
height

(m) Year

Live Bare Dead Cumulative

tree

mortality*
Location

Number of trees
Trees

cut

Sioux Lookout District (cont'd)

Goodie Lake 168 3.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

Goodie Lake 169 24.5 1993 49 0 1 0 0

1994 49 0 1 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

Lomond Township 170 8.4 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 49 0 0 1 0

McAree Township 171 22.3 1993 50 0 0 0 0

1994 50 0 0 0 0

1995 50 0 0 0 0

1996 50 0 0 0 0

McAree Township 172 21.6 1993 49 0 1 0 0

1994 49 0 1 0 0

1995 48 0 1 1 0

1996 47 0 0 3 0

Moose Lake Road 173 17.0 1993 49 1 0 0 0

1994 48 0 1 1 0

1995 48 0 0 2 0

1996 47 0 1 2 0

Moose Lake Road 174 19.8 1993 46 0 4 0 0



Appendix 4. Summary of the topcondition and tree mortality in the 86jackpine health plots from 1993 to 1996 in the
Northwest Region of Ontario. (Counts are basedon an examination of 50 jack pine treesat each location.) (cont'd)

Location

Average
Plot height

number (m) Year

Sioux Lookout District (concl.)

Moose Lake Road 174

Moose Lake Road 175

PorrittLake 176

Stanazhikimi Lake 177

Stanazhikimi Lake 178

Wrong Road 179

' Tree mortality resulting from naturalcauses.

21.7

17.3

20.1

1.3

20.4

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995.

1996

1993

1994

1995

1996

1993

1994

1995

1996

Condition of top

Live Bare Dead Cumulative

tree

mortality*Number of trees

46

48

49

45

47

50

49

50

50

49

48

50

47

45

47

46

50

50

48

48

47

48

48

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

4

1

0

5

3

0

1

0

0

0

0

0

3

2

0

4

0

0

1

0

3

1

1

0

1

1

0

0

0

0

0

0

1

2

0

0

3

3

0

0

0

1

0

0

1

1

Trees

cut

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 5. Jack pine health data for 1996 on 86 plots established in the Northwest Region ofOntario. (Counts based on an examination of50 jack
pinetrees at each location.)

Crown condition* Cumulative mortality

Plot

number

Average
DBH

(cm)

Site

class

1 2 3 4 5 6 7

New

dead"

Old Trees

dead" cut
Location

Number of trees

DrydenDistrict

BreithauptTownship 91 14.7 3 42 0 6 0 0 0 0 1 1 0

Basket Lake 92 8.7 1 42 7 0 0 0 0 0 1 0 0

Bradshaw Township 93 24.1 2 32 0 15 0 0 0 0 1 2 0

Bradshaw Township 94 10.3 3 44 0 5 0 0 0 0 1 0 0

Mcllraith Township 95 9.1 2 45 0 5 0 0 0 0 0 0 0

HodgsonTownship 96 20.9 2 43 0 4 0 0 0 0 0 3 0

Ilsley Township 97 10.0 2 45 0 5 0 0 0 0 0 0 0

Lac Seul - Williams Bay 98 20.0 2 29 0 18 0 0 0 0 1 2 0

Lac Seul - Route Bay 99 15.0 2 13 0 35 1 0 0 0 0 1 0

Mafeking Township 100 22.1 1 24 0 24 1 0 0 0 0 1 0

McNevin Township 101 22.0 3 45 0 5 0 0 0 0 0 0 0

Mutrie Township 102 22.0 2 38 0 11 0 0 0 0 0 1 0

Revell River 103 16.1 3 40 0 8 1 0 0 0 1 0 0

Suzanne Lake 105 13.1 1 44 0 5 0 0 0 0 0 1 0

Turtle River 106 24.0 2 17 0 32 1 0 0 0 0 0 0

Wabigoon Township 107 19.6 2 32 0 17 1 0 0 0 0 0 0



Appendix 5. Jack pine health data for 1996 on 86 plots established in the Northwest Region ofOntario. (Counts based on an examination of50 jack
pine trees at each location.) (cont'd) =====

Location

Dryden District(concl.)

Wabigoon Township

Fort Frances District

Claxton Township

Dance Township

Dawn Road

Eltrut Lake

Eltrut Lake

Fish Hawk Road

Gallo Lake

HeathcliffLake

Hillyer Creek

Lake Despair

Prince Road

Rawlinson Creek

Rawlinson Creek

Skull Lake

Crown condition*

3 4 5

Cumulative mortality

Plot

number

108

Average
DBH

(cm)

29.5

Site

19

Number of trees

0 28 0 0

New

deadb
Old

deadb

109 4.0 2 50 0 0 0 0 0 0 0 0

181 4.0 2 45 0 0 1 1 0 2 1 0

no 23.8 2 50 0 0 0 0 0 0 0 0

111 17.7 1 42 0 0 1 0 0 0 5 2

112 24.3 1 47 0 0 1 1 0 0 1 0

113 15.3 2 50 0 0 0 0 0 0 0 0

114 23.7 2 40 0 0 4 0 0 0 5 1

115 3.4 1 50 0 0 0 0 0 0 0 0

116 2.3 2 49 0 0 0 0 0 0 0 0

117 14.1 2 46 0 0 0 1 0 1 1 1

118 21.9 2 46 0 0 1 0 0 0 3 0

119 25.5 3 47 0 0 2 0 0 0 1 0

120 27.9 2 47 0 0 1 0 0 0 1 1

121 24.3 2 43 0 0 2 1 0 0 3 1

Trees

cut

0

0

0

0

0

0

0

0

1

0

0

0

0

0



Appendix 5. Jack pine health data for 1996 on 86 plots established in the Northwest Region ofOntario. (Counts based on an examination of 50 jack
pine trees at each location.) (cont'd)

Plot

number

Average
DBH

(cm)
Site

class

1 2

Crown condition*

3 4 5 6 7

New

dead"

Cumulative mortality

Old

dead"
Trees

cut
Location

Number of trees

Fort Frances District (concl.)

Straw Lake 122 22.7 1 46 0 0 0 0 0 0 3 1 0

Triple Road 123 22.7 2 48 0 0 1 0 0 0 1 0 0

Kenora District

April Lake 124 17.0 3 50 0 0 0 0 0 0 0 0 0

Kirkup Township 125 18.7 1 49 0 0 .0 0 0 0 1 0 0

Coyle Township 126 14.2 3 47 0 0 0 1 0 0 1 1 0

Devonshire Township 127 16.5 2 49 0 0 0 0 0 0 0 1 0

Gundy Township 128 20.5 3 29 0 16 0 2 2 0 0 1 0

Work Township 129 17.2 2 50 0 0 0 0 0 0 0 0 0

John Lake 130 3.0 2 50 0 0 0 0 0 0 0 0 0

MacNicol Township 131 19.6 2 47 0 0 0 0 0 0 1 2 0

Mark Lake 132 4.3 3 49 0 0 1 0 0 0 0 0 0

Jaffray Township 133 16.7 2 49 0 0 0 1 0 0 0 0 0

Snook Lake 134 18.7 3 49 0 0 0 0 0 0 0 1 0

Stokes Lake 135 20.1 3 48 0 0 1 0 0 0 0 1 0

Wabigoon Lake 137 12.0 2 49 0 0 0 0 0 0 1 0 0



Appendix 5. Jack pine health data for 1996 on 86 plots established in the Northwest Region of Ontario. (Counts based on an examination of 50 jack
pine trees ateach location.) (cont'd)

Crown condition" Cumulative mortality

Plot

number

Average
DBH

(cm)

Site

class

1 2 3 4 5 6 7

New

dead"
Old

dead"
Location

Number of trees

Trees

cut

Red Lake District

Bateman Township 138 3.8 2 50 0 0 0 0 0 0 0 0 0

Bateman Township 139 2.9 1 47 0 0 0 0 0 0 0 1 2

Coli Lake 140 1.8 2 46 0 0 0 0 0 0 0 0 3

Conifer Lake 14' 22.9 2 47 0 0 0 0 0 0 2 1 0

Ear Falls 142 19.8 2 48 0 0 0' 0 0 0 0 2 0

Emarton Lake 143 9.2 3 50 0 0 0 0 0 0 0 0 0

Flundra Lake 144 8.8 3 50 0 0 0 0 0 0 0 0 0

Gleave Lake 145 8.4 3 50 0 0 0 0 0 0 0 0 0

Graves Township 146 1.4 3 50 0 0 0 0 0 0 0 0 0

McDonough Township 147 17.2 3 48 0 0 0 0 0 0 0 2 0

McDonough Township 148 15.4 i 47 0 0 0 0 0 0 i 2 0

McDonough Township 149 13.8 2 49 0 0 0 0 0 0 1 0 0

McKenzie Bay Road 150 8.5 2 50 0 0 0 0 0 0 0 0 0

McKenzie Bay Road 151 8.1 i 48 0 0 0 0 0 0 [ 1 0

North Road 152 20.2 2 49 0 0. 0 0 0 0 0 1 0

Nungesser Road 153 16.8 3 47 0 0 0 0 0 0 1 2 0



Appendix 5. Jack pine health data for 1996 on 86 plots established in the Northwest Region ofOntario. (Counts based on an examination of50 jack
pine trees at eachlocation.) (cont'd) ___=_•

Crown condition* Cumulative mortality

Plot

number

Average
DBH

(cm)
Site

class

1 2 3 4 5 6 7

New

dead"

Old

dead"

Trees

cut
Location

Number of trees

Red Lake District (concl.)

Nungesser Road 154 21.3 1 49 0 0 0 0 0 0 0 1 0

Nungesser River 156 19.7 3 45 0 0 0 0 0 0 1 4 0

Overnight Road 157 21.8 2 46 0 0 0 0 0 0 1 3 0

Sidace Lake Road 158 12.5 2 50 0 0 0 0 0 0 0 0 0

Sidace Lake Road 159 3.4 3 50 0 0 0 0 0 0 0 0 0

Wenesaga Lake 160 17.6 1 50 0 0 0 0 0 0 0 0 0

Zimring Road 161 10.8 3 43 0 0 0 0 0 0 7 0 0

Sioux Lookout District

Drayton Township 163 9.3 2 49 0 1 0 0 0 0 0 0 0

Elbow Lake Road 164 9.0 3 47 0 3 0 0 0 0 0 0 0

Goodie Lake 165 14.8 3 43 0 5 1 0 b 1 0 0 0

Goodie Lake 166 24,7 1 42 0 5 0 0 0 0 1 2 0

Goodie Lake 167 4.6 2 44 0 2 1 0 0 0 2 1 0

Goodie Lake 168 3.5 1 46 0 3 0 0 0 0 1 0 0

Goodie Lake 169 23.4 2 39 0 11 0 0 0 0 0 0 0

Lomond Township 170 8.2 1 46 0 3 0 0 0 0 1 0 0



Appendix 5. Jack pine health data for 1996 on 86 plots established in the Northwest Region ofOntario. (Counts based on an examination of50 jack
pine trees at each location.) (cont'd)

Crown condition* Cumulative mortality

Plot

number

Average
DBH

(cm)
Site

class

1 2 3 4 5 6 7

New

dead"
Old

dead"
Location

Number of trees
Trees

cut

Sioux Lookout District (concl.)

McAree Township 171 25.5 2 41 0 8 1 0 0 0 0 0 0

McAree Township 172 23.3 2 40 0 7 0 0 0 0 2 1 0

Moose Lake Road 173 19.0 3 18 0 27 3 0 0 0 0 2 0

Moose Lake Road 174 17.3 1 29 0 20 0 0 0 0 0 1 0

Moose Lake Road 175 19.0 2 33 0 15 1 1 0 0 0 0 0

Porrit Lake 176 18.7 1 29 0 18 1 0 0 0 1 1 0

Stanzhikimi Lake 177 19.1 3 21 0 25 1 0 0 0 0 3 0

Stanzhikimi Lake 178 1.2 3 45 0 4 0 0 0 0 1 0 0

Wrong Road 179 20.6 2 41 0 8 0 0 0 0 0 1 0

1=no defoliation, 2=only current foliage defoliated less than 25 percent, 3=current and/or some older foliage defoliated less than 25 percent, 4=25-50
percent defoliation, 5=51-75 percent defoliation, 6=76-90 percent defoliation, 7=more than 90 percent defoliation.

bTree mortalityresulting from natural causes.



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more of the conifer content of the plot to
be included.)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location . Number of trees

Trees

cut

Dryden District

BridgesTownship 113 bF 14.3 1993 30 6 3 5 0

1994 12 14 1 12 0

1995 4 0 9 14 0

1996 6 0 2 5 0

Coronary Lake 114 bF 12.3 1993 13 8 0 14 0

1994 16 2 0 3 0

1995 14 1 2 1 0

1996 15 0 1 1 0

DoreLake 116 bF 11.3 1993 12 2 9 7 0

1994 8 5 4 6 0

1995 8 0 7 2 0

1996 10 0 3 2 0

Emmons Lake 117 bF 12.2 1993 12 2 4 7 0

1994 3 8 4 3 0

1995 1 2 10 2 0

1996 9 0 2 2 0

wS 15.6 1993 11 1 1 0 0

1994 11 1 1 0 0

1995 12 0 1 0 0

1996 12 0 1 0 0

bS 16.6 1993 5 0 0 0 0

• 1994 5 0 0 0 0

1995 5 0 0 0 0

1996 4 0 0 1 0



Appendix 6. Northwest Region-Spruce/fir HealthPlots. (Summary of the top conditionand tree mortality in 76
plots from 1993to 1996.Host species must have represented 10 percent or more of the conifer content of the plot to
be included.) (cont'd)

Location

Dryden District (cont'd)

Forest Lake

Ilsley Township

Langton Township

Condition of top

Host1

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Plot

number
Number of trees

Tree:

cut

118 bF 10.4 1993 24 5 0 11 0

1994 19 3 0 7 0

1995 16 1 2 3 0

1996 14 0 0 5 0

bS 12.6 1993 7 0 0 0 0

• 1994 7 0 0 0 0

1995 7 0 0 0 0

1996 6 0 0 1 0

119 bF 10.1 1993 13 0 0 0 0

1994 13 0 0 0 0

1995 13 0 0 0 0

1996 13 0 0 0 0

bS 11.9 1993 26 0 0 0 0

1994 26 0 0 0 0

1995 26 0 0 0 0

1996 26 0 0 0 0

120 bF 14.3 1993 1 1 0 3 0

1994 1 1 0 0 0

1995 0 0 2 0 0

1996 1 0 1 0 0

wS 14.9 1993 12 0 1 0 0

1994 12 0 0 1 0

1995 12 0 0 0 0

1996 11 0 0 1 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more ofthe conifer content of the plot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

DrydenDistrict (cont'd)

LangtonTownship 120 bS 14.5 1993 26 0 0 0 0

1994 26 0 0 0 0

1995 25 0 0 1 0

1996 25 0 0 0 0

Mcllraith Township 123 bF 9.1 1993 6 0 0 0 0

1994 6 0 0 0 0

1995 4 0 0 2 0

1996 4 0 0 0 0

bS 8.6 1993 45 0 0 0 0

1994 45 0 0 0 0

1995 45 0 0 0 0

1996 44 0 1 0 0

North Road 124 bF 10.9 1993 9 0 0 0 0

1994 6 2 0 1 0

1995 4 3 1 0 0

1996 4 0 2 2 0

bS 15.1 1993 31 0 0 0 0

1994 31 0 0 0 0

1995 31 0 0 0 0

1996 31 0 0 0 0

Rugby Township 125 bF 16.9 1993 16 6 6 3 0

1994 7 7 5 9 0

1995 5 1 5 8 0

1996 7 0 1 3 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent ormore ofthe conifer content ofthe plot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

DrydenDistrict (cont'd)

Rugby Township 125 wS 12.5 1993 8 2 4 5 0

1994 6 4 0 4 0

1995 6 0 2 2 0

1996 6 0 1 1 0

Sandy Point Road 126 bF 10.5 1993 30 7 0 8 0

1994 29 4 1 3 0

1995 19 4 5 6 0

19% 20 0 2 6 0

bS 5.9 1993 8 0 0 0 0

1994 8 0 0 0 0

1995 8 0 0 0 0

19% 8 0 0 0 0

Satterly Township 127 bF 10.6 1993 30 7 0 8 0

1994 10 3 0 3 0

1995 5 3 0 5 0

1996 7 0 0 1 0

bS 10.3 1993 26 1 0 0 0

1994 26 1 0 0 0

1995 26 1 0 0 0

1996 27 0 0 0 0

Southworth Township 128 bF 9.8 1993 12 2 7 9 0

1994 10 1 4 6 0

1995 8 3 3 1 0

1996 6 0 4 4 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent ormore ofthe conifer content ofthe plot to
be included.) (cont'd)

Location

Dryden District (concl.)

Southworth Township

Fort Frances District

Big Sawbill Lake

Calm Lake

Condition of top

Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Plot

number
Number of trees

Trees

cut

128 wS 14.8 1993 4 1 0 0 0

1994 4 1 0 0 0

1995 4 0 1 0 0

1996 4 0 1 0 0

131 bF 12.0 1993 11 2 1 2 0

1994 10 1 2 1 0

1995 12 1 0 0 0

19% 12 0 1 0 0

wS 15.6 1993 12 0 0 1 0

1994 12 0 0 0 0

1995 12 0 0 0 0

.
1996 11 0 1 0 0

132 bF 11.5 1993 - - - - -

1994 7 2 0 0 0

1995 5 4 0 0 0

1996 9 0 0 . 0 0

wS 15.0 1993 - - - - -

1994 3 0 0 0 0

1995 3 0 0 0 0

1996 3 0 0 0 0

bS 13.5 1993 - - - - -

1994 9 1 0 ' 0 0

1995 10 0 0 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996. Host species musthave represented 10percent or more of theconifer content of theplot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location . Number of trees

Trees

cut

Fort Frances District (cont'd)

Calm Lake 132 bS 19% 10 0 0 0 0

Claxton Township 133 bF 8.9 1993 20 8 0 0 0

1994 6 17 0 5 0

1995 0 15 6 0 0

1996 11 0 0 10 0

wS 15.0 1993 4 1 0 0 0

1994 2 2 0 1 0

1995 3 0 1 0 0

1996 3 0 0 1 0

French Lake 134 bF 11.5 1993 23 3 0 12 0

1994 23 0 1 2 0

1995 21 1 0 2 0

19% 21 0 0 1 0

Lake Hope 135 bF 7.6 1993 45 0 0 1 0

1994 13 31 0 1 0

1995 3 35 5 1 0

1996 36 1 0 6 0

MenaryTownship 136 bF 11.7 1993 18 0 0 0 0

1994 14 4 0 0 0

1995 4 12 0 2 0

1996 12 3 0 1 0

Perch Lake 137 bF 11.2 1993 - - - - -

1994 3 5 I 2 0

1995 7 1 1 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996.* Host species must have represented 10 percent or more of the conifer content of the plot to
be included.) (cont'd) _^^________=

Condition of top

Plot

number Hosf

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

Fort Frances District (cont'd)

Perch Lake 137 bF 19% 7 0 0 2 0

*

wS 11.1 1993 - - - - -

1994 12 2 0 1 0

1995 11 0 1 2 0

1996 10 0 0 2 0

bS 12.9 1993 - - - - -

1994 22 0 2 0 0

1995 22 1 0 1 0

19% 22 0 0 0 0

Preacher Lake 138 bF 9.4 1993 8 0 1 2 0

1994 8 0 1 0 0

1995 8 1 0 0 0

1996 9 0 0 0 0

-

wS 18.3 1993 2 1 0 1 0

1994 3 0 0 0 0

1995 3 0 0 0 0

1996 3 0 0 0 0

Watten Township 139 bF 9.3 1993 21 5 0 2 0

1994 6 17 0 3 0

1995 4 18 1 0 0

1996 16 2 0 5 0

bS 11.7 1993 8 0 0 0 0

1994 8 0 0 0 0

1995 8 0 0 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe topcondition and tree mortality in76
plots from 1993 to 1996. Host species must have represented 10 percent ormore ofthe conifer content ofthe plot to
be included.) (cont'd)

Location

Fort Frances District (concl.)

Watten Township

Kenora District

April Lake

Cliff Lake

Ewart Township

Average
Plot height

number Host* (m)

139 bS

141 bF 15.3

wS 15.0

bS 15.0

142 bF 12.0

wS 16.8

143 bF 10.0

Year

1996

Condition of top

Live Bare Dead

Number of trees
Annual Trees

mortality" cut

1993 37 1 0 2 0

1994 19 6 1 12 0

1995 20 5 0 1 0

1996 13 1 2 9 0

1993 3 0 0 1 0

1994 3 0 0 0 0

1995 3 0 0 0 0

19% 3 0 0 0 0

1993 6 0 0 1 0

1994 6 0 0 0 0

1995 6 0 0 0 0

1996 6 0 0 0 0

1993 24 6 1 1 0

1994 8 1 1 21 0

1995 7 1 0 2 0

1996 2 0 1 5 0

1993 17 0 0 0 0

1994 16 0 0 1 0

1995 15 0 1 0 0

1996 15 0 0 1 0

1993 11 1 1 2 0

1994 11 0 1 1 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 19%. Host species must have represented 10 percent or more ofthe conifer content ofthe plot to
be included.) (cont'd) ^

Condition of top

Live Bare Dead

Location

Average
Plot height

number Host" (m) Year
Number of trees

Annual Trees

mortality" cut

Kenora District (concl.)

Ewart Township

Godson Township

Haycock Township

WillingtonTownship

Nipigon District

Ashmore Township

143 bF

145 bF

wS

146 bF

153 bF

154 bF

wS

10.0

10.0

14.5

9.7

9.8

6.3

10.7

1995

19%

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

1996

1993

12

10

15

1

0

10

3

3

3

2

9

7

3

8

29

7

6

12

25

23

21

12

12

0

0

8

10

9

0

0

0

0

0

0

1

6

0

6

22

16

0

0

0

0

1

1

0

0

0

10

8

1

0

0

0

0

2

3

2

2

3

7

4

2

0

0

0

0

1

0

2

0

2

4

6

0

0

0

1

2

0

0

1

2

2

10

12

0

2

2

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of thetopcondition and tree mortality in76
plots from 1993 to 1996. Host species must have represented 10percent ormore oftheconifer content ofthe plot to
be included.) (cont'd)

.

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

NipigonDistrict (cont'd)

Ashmore Township 154 wS 1994 13 0 1 0 0

1995 10 1 1 2 0

1996 10 1 0 1 0

bS 14.3 1993 6 1 0 0 0

1994 7 0 0 0 0

1995 7 0 0 0 0

19% 6 0 1 0 0

Bikerace Lake 155 bF 13.4 1993 29 0 0 5 0

1994 22 0 3 4 0

1995 10 3 5 7 0

1996 7 0 1 10 0

Booth Township 157 bF 7.5 1993 31 1 0 10 0

1994 20 4 1 7 0

1995 11 1 1 13 0

1996 8 1 1 3 0

bS 10.1 1993 4 0 0 0 0

1994 2 1 0 1 0

1995 1 0 0 2 0

19% 1 0 0 0 0

Burrows Lake South 159 bF 13.7 1993 26 6 1 3 0

1994 31 0 0 2 0

1995 28 0 0 3 0

1996 15 5 0 " 7 0

wS 16.2 1993 15 1 0 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plotsfrom 1993 to 19%. Host species musthaverepresented 10percentor moreof theconifercontentof theplot to
be included.) (cont'd)

Condition of top

Live Bare Dead

Location

Average
Plot height

number Host1 (m) Year
Number of trees

Annual Trees

mortality" cut

Nipigon District(cont'd)

Burrows Lake South

Catlonite Road

Errington Township

Eskwanonwatin

159 wS

161 bF

wS

bS

165 bF

bS

166 bF

12.8

13.6

12.5

13.5

9.6

9.4

1994

1995

19%

1993

1994

1995

19%

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

1993

15

16

15

13

28

10

4

6

7

6

6

12

12

12

12

44

43

32

10

8

8

8

7

13

1

0

0

9

0

7

2

0

0

0

1

0

0

0

0

0

0

11

0

0

0

0

0

7

0

0

1

14

0

3

0

1

0

1

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

8

8

14

0

0

0

0

0

1

0

0

3

1

11

22

0

0

0

1

13

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996. Hostspecies musthaverepresented 10percent or moreof the conifer content of the plot to
be included.) (cont'd)

Location

Nipigon District (cont'd)

Eskwanonwatin

Grain Township

John Ahl Road

LegaultTownship

Condition of top

Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Plot

number
Number of trees

Trees

cut

166 bF 1994 15 0 0 5 0

1995 15 0 0 0 0

1996 11 0 0 4 0

bS 13.8 1993 17 0 0 1 0

1994 17 0 0 0 0

1995 16 0 0 1 0

19% 16 0' 0 0 0

167 bF 8.2 1993 9 4 1 34 0

1994 6 4 0 4 0

1995 9 0 1 0 0

1996 2 2 3 3 0

168 bF 13.1 1993 28 5 0 2 0

1994 2 2 15 14 0

1995 4 0 4 11 0

1996 0 1 0 7 0

wS 18.6 1993 3 0 0 2 0

1994 1 0 0 2 0

1995 1 0 0 0 0

1996 0 1 0 0 0

bS 17.3 1993 12 0 0 0 0

1994 11 0 1 0 0

1995 10 0 0 2 0

1996 10 0 0 0 0

171 bF 11.5 1993 36 14 2 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more ofthe conifer content ofthe plot to
be included.) (cont'd)

Location

Nipigon District (cont'd)

LegaultTownship

Nakina Township

Nibs Lake

Parent Township

Condition of top

Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Plot

number
Number of trees

Trees

cut

171 bF 1994 48 0 0 4 0

1995 31 6 5 6 0

•
1996 14 0 0 28 0

173 bF 9.6 1993 27 2 0 1 0

1994 29 0 0 0 0

1995 27 2 0 0 0

19% 4 0 6 19 0

wS 18.6 1993 12 0 0 0 0

1994 12 0 0 0 0

1995 12 0 0 0 0

1996 7 0 3 2 0

bS 16.2 1993 8 0 0 3 0

1994 8 0 0 0 0

1995 7 0 0 1 0

1996 4 0 0 3 0

174 bF 12.3 1993 14 3 3 5 0

1994 7 2 4 10 0

1995 4 0 2 7 0

1996 2 1 0 3 0

176 bF 11.7 1993 47 0 0 2 0

1994 41 0 0 6 0

1995 36 0 0 5 0

1996 20 2 1 13 0

wS 14.7 1993 5 0 0 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of thetopcondition and tree mortality in76
plots from 1993 to 19%. Host species must have represented 10percent or more of theconifer content of theplotto
be included.) (cont'd)

Condition of top

Live Bare Dead

Location

Average
Plot height

number Host* (m) Year
Number of trees

Annual Trees

mortality" cut

NipigonDistrict(concl.)

Parent Township

Raynar Township

Suicide Lake

Windigokan Lake

176 wS

bS

178 bF

wS

180 bF

183 bF

12.0

13.2

18.9

15.5

10.8

1994

1995

19%

1993

1994

1995

19%

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

5

5

5

12

12

11

11

58

54

51

38

7

7

7

7

41

24

4

0

32

20

6

5

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

1

1

0

0

7

2

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

1

0

2

0

0

0

2

0

0

0

0

0

0

1

0

2

4

3

11

0

0

0

0

0

18

17

6

8

12

5

7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more ofthe conifer content of the plot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

Red Lake District

Baird Township 184 bF 12.2 1993 45 1 0 1 0

1994 7 18 15 6 0

1995 23 11 2 4 0

1996 7 0 2 27 0

Detector Lake 185 bF 12.0 1993 33 0 1 6 0

1994 6 14 0 14 0

1995 13 3 1 3 0

19% 3 0 0 14 0

wS 15.7 1993 6 0 0 0 0

1994 6 0 0 0 0

1995 6 0 0 0 0

1996 5 0 1 0 0

Goldpine Road 186 bF 14,8 1993 30 6 0 1 0

1994 16 10 5 5 0

1995 25 5 0 1 0

19% 13 0 5 12 0

wS 18.1 1993 12 0 0 - 0 0

1994 12 0 0 0 0

1995 11 0 1 0 0

19% 11 0 0 1 0

Snake Falls Road 189 bF 13.4 1993 41 0 0 2 0

1994 18 15 5 3 0

1995 31 3 0 ' 4 0

1996 10 0 8 16 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition andtreemortality in 76
plots from 1993 to 19%. Host speciesmusthaverepresented 10 percentor moreof the conifercontentof the plot to
be included.) (cont'd)

Condition of top

Live Bare Dead

Location

Average
Plot height

number Host1 (m) Year
Number of trees

Annual Trees

mortality" cut

Red Lake District (concl.)

Snake Falls Road

Wenesaga Lake

Sioux Lookout District

Burma Lake Road

189

190

191

wS

bF

wS

bS

bF

bS

26.0

10.7

14.8

13.5

16.8

16.4

1993

1994

1995

19%

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

13

13

13

13

30

18

22

15

11

11

11

11

6

5

5

5

9

8

4

7

32

32

33

0

0

0

0

3

13

7

0

0

0

0

0

0

0

0

0

3

4

7

0

0

0

0

0

0

0

0

0

0

1

9

0

0

0

0

0

0

0

0

0

0

0

0

1

1

0

0

0

0

0

0

2

1

6

0

0

0

0

0

1

0

0

0

0

1

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more of the conifer content of the plot to
be included.) (cont'd) _______==

Condition c»ftop

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

Sioux Lookout District (cont'd)

Burma Lake Road 191 bS 1996 33 0 0 0 0

Deception Lake 192 bF 8.9 1993 37 8 3 2 0

1994 36 6 1 5 0

1995 28 3 11 1 0

19% 27 0 8 7 0

DraytonTownship 193 bF 13.2 1993 33 2 2 0 0

1994 32 1 1 3 0

1995 28 1 3 2 0

1996 23 0 2 7 0

bS 12.0 1993 5 0 0 0 0

1994 5 0 0 0 0

1995 5 0 0 0 0

19% 5 0 0 0 0

Foley Lake 195 bF 12.6 1993 17 9 2 1 0

1994 25 2 1 0 0

1995 27 1 0 0 0

1996 24 1 1 2 0

bS 12.2 1993 19 0 0 0 0

1994 19 0 0 0 0

1995 19 0 0 0 0

1996 18 0 0 1 0

Lomond Township 1% bF 11.7 1993 14 5 2 1 0

1994 14 4 0 3 0

1995 10 4 1 3 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in76
plots from 1993 to1996. Host species must have represented 10 percent ormore ofthe conifer content ofthe plot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

Sioux LookoutDistrict (concl.)

Lomond Township 196 bF 19% 11 1 0 3 0

wS 17.0 1993 6 0 0 0 0

1994 6 0 0 0 0

1995 5 1 0 0 0

19% 5 0 0 1 0

bS 14.0 1993 13 0 0 0 0

1994 13 0 0 0 0

1995 13 0 0 0 0

19% 11 0 0 2 0

PapeLake 198 bF 12.6 1993 28 5 2 6 0

1994 26 2 2 5 0

1995 22 1 1 6 0

19% 11 0 4 9 0

Pickerel Township 199 bF 11.2 1993 18 3 3 1 0

1994 14 1 2 7 0

1995 9 0 2 6 0

1996 6 0 3 2 0

bS 18.0 1993 6 0 0 0 0

1994 6 0 0 0 0

1995 6 0 0 0 0

19% 6 0 0 0 0

Thunder Say District

Buzzer Lake Road 201 bF 7.3 1993 12 16 0 0 0

1994 25 0 1 2 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more ofthe conifer content ofthe plot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

Thunder Bay District (cont'd)

Buzzer Lake Road 201 bF 1995 5 20 0 1 0

1996 15 3 2 5 0

bS 7.7 1993 14 0 1 0 0

1994 14 0 0 1 0

1995 12 2 0 0 0

1996 14 0 0 0 0

Decourcey Lake 205 bF 8.9 1993 24 25 1 0 0

1994 46 2 1 1 0

1995 44 2 0 3 0

19% 33 4 2 7 0

wS 20.0 1993 6 0 1 0 0

1994 7 0 0 0 0

1995 6 0 1 0 0

19% 7 0 0 0 0

Dog Lake 206 bF 10.0 1993 20 4 0 4 0

1994 18 0 6 0 0

1995 13 8 2 1 0

1996 9 0 0 7 7

bS 11.9 1993 9 0 0 0 0

1994 9 0 0 0 0

1995 9 0 0 0 0

1996 9 0 0 0 0

Fallis Township 207 bF 16.9 1993 - - - - -

1994 33 12 2 1 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition andtree mortality in76
plotsfrom 1993 to 1996. Hostspecies musthave represented 10percentor moreof the conifercontentof the plot to
be included.) (cont'd)

Condition of top

Live Bare Dead

Location

Average
Plot height

number Host* (m) Year
Number of trees

Annual Trees

mortality" cut

Thunder Bay District (cont'd)

Fallis Township

Forbes Township

Fowler Township

Glen Township

Gorham Township

207 bF

208 bF

209 bF

bS

210 bF

wS

211 bF

17.6

13.0

14.1

13.4

13.6

13.2

1995

1996

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

47

46

49

47

44

39

12

12

12

11

47

46

46

45

29

29

29

27

4

4

4

4

26

28

0

0

0

0

2

1

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

2

1

6

1

0

0

1

2

1

0

1

3

0

0

2

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary ofthe top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more ofthe conifer content ofthe plot to
be included.)(cont'd)

Condition of top

Live Bare Dead

Location

Average
Plot height

number Host1 (m) Year
Number of trees

Annual Trees

mortality" cut

Thunder BayDistrict (cont'd)

Gorham Township

Hicks Lake Road

Joeboy Lake

Kenna Lake

211 bF

wS

bS

212 bF

bS

213 W

215 bF

22.7

12.5

8.9

7.9

9.1

12.7

1995

19%

1993

1994

1995

19%

1993

1994

1995

19%

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

1995

1996

1993

1994

27

26

10

10

10

10

11

11

11

11

26

26

25

26

12

11

11

11

6

10

2

1

35

1

1

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

19

11

8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

p

1

0

0

1

9

11

9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993to 1996. Host speciesmust have represented 10 percentor more of the conifercontentof the plot to
be included.) (cont'd)

Condition of top

Plot

number Host*

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location

Number of trees
Trees

cut

Thunder Bay District(cont'd)

Kenna Lake 215 bF 1995 34 0 0 1 0

1996 33 0 0 1 0

bS 15.5 1993 - - - - -

1994 8 0 0 0 0

1995 8 0 0 0 0

•

19% 7 0 0 1 0

Michener Township 217 bF 15.7 1993 29 8 0 1 0

1994 33 3 0 1 0

1995 34 2 1 0 0

1996 29 1 0 7 0

bS 16.0 1993 5 0 0 0 0

1994 5 0 0 0 0

1995 5 0 0 0 0

19% 5 0 0 0 0

Milkshake Lake 218 bF 11.8 1993 21 5 1 3 0

1994 21 3 0 5 0

1995 11 5 3 5 0

1996 9 0 1 9 0

wS 15.5 1993 13 0 0 2 0

1994 10 1 0 2 0

1995 10 1 0 0 0

1996 10 0 0 1 0

Mountain Lake 219 bF 14.5 1993 38 5 0 5 0

1994 40 3 0 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more ofthe conifer content ofthe plot to
be included.) (cont'd)

Condition <jftop

Plot

number Hose

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Location Number of trees

Trees

cut

ThunderBay District (cont'd)

Mountain Lake 219 bF 1995 38 3 1 2 0

19% 34 0 0 8 0

Open Bay 220 bF 11.1 1993 - - - -

1994 19 3 2 1 0

1995 18 0 2 4 0

1996 16 1 0 3 0

Sandstone Lake 221 bF 15.6 1993 44 1 0 2 0

1994 44 0 0 1 0

1995 43 1 0 0 0

19% 43 0 0 1 0

Soper Township 222 bF 11.1 1993 23 4 0 0 0

1994 26 1 0 0 0

1995 16 11 0 0 0

19% 21 6 0 0 0

bS 10.5 1993 23 0 0 0 0

1994 23 0 0 0 0

1995 23 0 0 0 0

1996 23 0 0 0 0

Walkingshaw Lake 223 bF 12.7 1993 21 5 1 0 0

1994 26 1 0 0 0

1995 24 3 0 0 0

19% 26 0 0 1 0

bS 11.8 1993 14 0 2 1 0

1994 15 0 0 1 0



Appendix 6. Northwest Region-Spruce/firHealthPlots. (Summary of the top conditionand tree mortality in 76
plots from 1993to 1996.Host species must have represented 10 percent or more of the conifercontentof the plot to
be included.) (cont'd)

Location

Thunder Bay District (cont'd)

Walkingshaw Lake

Waweig Lake

Wolf River Road

Condition of top

Hose

Average
height

(m) Year

Live Bare Dead

Annual

mortality"
Plot

number
Number of trees

Trees

cut

223 bS 1995 15 0 0 0 0

1996 15 0 0 0 0

224 bF 15.0 1993 '- - - - -

1994 15 0 0 2 0

1995 10 2 0 3 0

19% 5 0 1 6 0

wS 20.0 1993 - - - - -

1994 6 0 0 1 0

1995 6 0 0 0 0

1996 6 0 0 0 0

bS 16.2 1993 - - - - -

1994 22 1 0 1 0

,
1995 22 1 0 0 0

19% 21 0 0 2 0

225 bF 12.4 1993 13 11 14 0 0

1994 23 1 12 2 0

1995 32 3 0 . 1 0

1996 19 1 4 11 0

wS 15.6 1993 3 1 1 0 0

1994 4 0 1 0 0

1995 4 0 0 1 0

1996 3 0 0 1 0

bS 15.0 1993 4 0 0 0 0

1994 4 0 0 0 0



Appendix 6. Northwest Region-Spruce/fir Health Plots. (Summary of the top condition and tree mortality in 76
plots from 1993 to 1996. Host species must have represented 10 percent or more of the conifer content of the plot to
be included.) (cont'd) __^=—=

Condition of top

Live Bare Dead

Location

Average
Plot height

number Hose (m) Year
Number of trees

Annual Trees

mortality" cut

Thunder Bay District(concl.)

Wolf River Road 225 bS 1995

19%

4

4

0

0

0

0

• bF=balsam fir, wS =whitespruce, and bS =blackspruce.
"Tree mortality resulting from natural causes. Trees tallied as dead in the first year ofplot assessment were

categorized as recently dead standing trees (bark not sloughing off).

0

0

0

0



Appendix 1. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region ofOntario. (Host species must represent 10 percent or more ofthe conifer
content of the plot tobeincluded.)

Crown condition0 Cumulative mortality

Plot

number Host*

Average
DBH

(cm)

Site

Class"

1 2 3 4 5 6 7

New

dead"
Old

dead"

T*—

Location Number of trees

Trees

cut

Dryden District

BridgesTownship 113 bF 19.7 2 0 0 0 4 1 2 1 5 31 0

Coronary Lake 114 bF 14.9 3 0 0 1 14 1 0 0 1 18 0

DoreLake 116 bF 12.3 3 0 0 7 1 2 1 2 2 15 0

Emmons Lake 117 bF 15.9 X 0 0 1 3 4 3 0 2 12 0

wS 29.3 0 0 10 3 0 0 0 0 0 0

bS 25.8 0 0 4 0 0 0 0 1 0 0

Forest Lake 118 bF 10.0 2 0 0 7 2 3 2 0 5 21 0

bS 17.9 4 0 2 0 0 0 0 1 0 0

Ilsley Township 119 bF 12.9 3 4 0 8 0 0 1 0 0 0 0

bS 13.9 23 0 3 0 0 0 0 0 0 0

Langton Township 120 bF 14.5 2 0 0 0 0 1 1 0 0 3 0

wS 22.6 0 0 0 10 0 0 0 1 1 0

bS 18.3 1 0 24 0 0 0 0 0 1 0

Mcllraith Township 123 bF 11.0 2 0 0 0 4 0 0 0 0 2 0

bS 9.5 18 0 26 1 0 0 0 0 0 0

North Road 124 bF 11.5 1 0 0 0 1 2 2 1 2 1 0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region of Ontario. (Host species must represent 10 percent or more of the conifer
content of theplotto beincluded.) (cont'd) ___=—=======

Location

DrydenDistrict (concl.)

North Road

RugbyTownship

Sandy Point Road

Satterly Township

Soudiworth Township

Fort Frances District

BigSawbill Lake

Calm Lake

Claxton Township

Plot

number Host'

Average
DBH Site

(cm) Classb

124 bS 19.9

125 bF 23.6

wS 18.6

126 bF 10.1

bS 5.8

127 bF 12.0

bS 11.4

128 bF 12.9

wS 20.3

131 bF 16.7

wS 23.4

132 bF 16.0

wS 21.7

bS 15.4

133 bF 10.0

0

Crown condition0

Number of trees

0

0

0

0

0

0

20

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0 0

0 0

6 0

0 0

26

1

0

0

8

0

6

4

2

5

7

3

7

0

3

1

5

2

0

0

2

5

0

2

0

1

0

6 7

10 2

2 4

1 1

1 3 0

0 2 7

0

0

0

4

0

2

0

0

0

New

dead"

0

0

2

6

0

0

0

0

1

0 0

0 0

0

3

1

6

0

1

0

4

0

0

0

0

0

0

10

1

0

0

2

9

0

0

0

Cumulative mortality

Old

dead"

0

20

11

17

0

17

0

16

0

3

1

0

0

0

5

Trees

cut

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region of Ontario. (Host species must represent 10 percent or more of the conifer

Crown condition0 Cumulative mortality

Plot

number Hose

Average
DBH

(cm)
Site

Class"

1 2 3 4 5 6 7

New

dead"

S"\U «T»

Location Number of trees

Old Trees

deadd cut

Fort Frances District (concl).

Claxton Township 133 wS 23.0 0 0 0 3 0 0 0 1 1 0

French Lake 134 bF 14.1 - 0 0 6 9 5 1 0 1 16 0

Lake Hope 135 bF 8.2 3 0 0 0 25 12 0 0 6 3 0

MenaryTownship 136 bF 20.5 3 0 0 0 6 7 2 0 1 2 0

Perch Lake 137 bF 14.7 0 0 0 1 3 3 0 0 2 2 0

wS 16.9 0 0 5 3 2 0 0 2 3 0

bS 15.9 5 0 0 16 0 1 0 1 1 0

Preacher Lake 138 bF 13.9 0 0 0 5 4 0 0 0 0 2 0

wS 32.0 0 0 0 3 0 0 0 0 1 0

Watten Township 139 bF 14.0 2 0 0 0 4 8 6 0 5 5 0

bS 15.8 2 0 0 3 1 0 0 2 0 0

Kenora District

April Lake 141 bF 19.3 4 0 0 0 8 4 6 0 9 15 0

- wS 21.0 0 0 0 3 0 0 0 0 1 0

bS 18.2 1 0 4 1 0 0 0 0 0 0

Cliff Lake 142 bF 11.9 1 0 0 0 2 1 0 0 5 24 0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region ofOntario. (Host species must represent 10 percent or more of the conifer
contentof the plot to be included.) (cont'd)

Plot

number Hose

Average
DBH

(cm)
Site

Class"

1 2

Crown condition0

3 4 5 6 7

New '

dead"

Cumulative mortality

Old

dead"

Trees

cut
Location

Number of trees

Kenora District (concl).

Cliff Lake 142 wS 22.4 0 0 0 13 1 1 0 1 1 0

Ewart Township 143 bF .11.6 1 0 0 3 7 0 0 0 2 3 0

Godson Township 145 bF 14.8 1 0 0 0 3 7 0 1 6 6 0

wS 26.0 0 0 2 0 0 0 0 1 0 0

Haycock Township 146 bF 16.3 2 0 0 2 2 3 1 2 1 2 0

Willington Township 153 bF 12.0 2 0 0 0 11 3 0 0 8 14 0

Nipigon District

Ashmore Township 154 bF 7.7 2 13 0 0 0 0 0 0 8 4 0

wS 16.2 11 0 0 0 0 0 0 1 2 0

bS 15.8 7 0 0 0 0 0 0 0 0 0

Bikerace Lake 155 bF 15.9 1 8 0 0 0 0 0 0 10 16 0

Booth Township 157 bF 9.5 2 10 0 0 0 0 0 0 3 29 0

bS 14.7 1 0 0 0 0 0 0 0 3 0

Burrows Lake South 159 bF 18.8 2 16 4 0 0 0 0 0 7 8 0

wS 25.1 3 13 0 0 0 0 0 0 0 0

Catlonite Road 161 bF 17.7 _ 6 0 0 0 0 0 0 14 17 0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region ofOntario. (Host species must represent 10 percent or more ofthe conifer
content ofthe plot to be included.) (cont'd)

Location

Nipigon District (cont'd)

Catlonite Road

EllingtonTownship

Eskwanonwatin

Grain Township

John Ahl Road

LegaultTownship

Nakina Township

Nibs Lake

Parent Township

Plot

number Host*

Average
DBH

(cm)

161 wS 18.3

bS 16.2

165 bF 16.7

bS 14.6

166 bF 11.0

bS 18.9

167 bF 10.3

168 bF 15.6

wS 22.4

bS 17.9

171 bF 12.5

173 bF 13.3

wS 30.8

bS 23.5

174 bF 21.4

176 bf 15.4

Site

Classb

Crown condition0

2 3 4 5 6 7

Number of trees

7

12

10

7

0

0

0

0

10 1

16 0

7

1

1

10

14

7

0

0

0

0

0

3

0 10

3 1

3 0

23 0

0

0

0

0

0 0

0 0

0 0

0 0

0

0

0

0

0

0

0 0

0 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0 0

0 0

0

0

0

0

0

0

0

0

0 0

0 0

0 0

0 0

0

0

0

0 00

0

0

0

0

0

0

New

deadd

0

0

22

1

4

0

3

7

0

0

28

19

2

3

3

13

Cumulative mortality

Old

dead"

0

0

15

0

18

2

38

27

4

2

10

1

0

4

22

13

Trees

cut

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region of Ontario. (Host species must represent 10 percent or more of the conifer
content of the plot to be included.) (cont'd)
__

Crown condition0 Cumulative mortality

Plot

number Hose

Average
DBH

(cm)
Site

Class"

1 2 3 4 5 6 7

New

dead"

Old Trees

dead" cut
Location

Number of trees

Nipigon District (concl.)

Parent Township 176 wS 30.3 5 0 0 0 0 0 0 0 0 0

bS 18.6 11 0 0 0 0 0 0 0 1 0

RaynarTownship 178 bF 13.3 0 3 31 4 2 0 0 0 11 9 0

wS 21.5 0 1 6 0 0 0 0 0 0 0

Suicide Lake 180 bF 16.6 4 1 0 0 0 0 0 0 6 35 0

Windigokan Lake 183 bF 14.3 0 7 0 0 0 0 0 0 7 24 0

Red Lake District

Baird Township 184 bF 12.7 1 0 0 0 5 4 0 0 26 11 0

Detector Lake 185 bF 13.8 2 0 0 0 0 1 2 0 14 23 0

wS 26.4 0 0 0 4 0 1 1 0 0 0

Goldpine Road 186 bF 16.2 0 0 0 1 5 6 3 3 12 7 0

wS 26.3 0 0 0 10 0 1 0 1 0 0

Snake Falls Road 189 bF 15.0 1 0 0 0 2 6 5 5 16 9 0

wS 42.5 0 0 2 7 4 0 0 0 0 0

WenesagaLake 190 bF 12.0 2 0 0 0 12 7 3 2 6 3 0

wS 25.2 0 0 0 10 1 0 0 0 0 0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region of Ontario. (Host species must represent 10 percent or more of the conifer

—«^^==

Plot

number Hose

Average
DBH

(cm)

Site

Class"

1

Crown condition0

2 3 4 5 6 7

New

dead"

Cumulative mortality

Location Number of trees

Old Trees

deadd cut

Red Lake District (concl.)

WenesagaLake

Sioux Lookout District

Burma Lake Road

Deception Lake

Drayton Township

Foley Lake

Lomond Township

PapeLake

Pickerel Township

190 bS 20.2 0

191 bF 18.7 X 0 0 0 0 0 7 0 4

bS 20.9 1 0 20 12 0 0 0 0

192 bF 10.4 1 0 0 7 13 10 4 1 7

193 bF 15.2 2 0 0 9 16 0 0 0 7

bS 11.3 1 0 4 0 0 0 0 0

195 bF 12.7 X 0 0 0 5 15 6 0 2

bS 14.1 0 0 6 12 0 0 0 1

196 bF 12.6 2 0 0 0 4 4 4 0 3

wS 28.3 0 0 0 5 0 0 0 1

bS 18.2 0 0 9 2 0 0 0 2

198 bF 11.8 2 0 0 3 8 4 0 0 9

199 bF 11.0 X 0 0 6 2 1 0 0 2

bS 23.1 0 0 5 1 0 0 0 0

1

0

8

5

0

1

0

7

0

0

17

14

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region of Ontario. (Host species must represent 10 percent or more of the conifer
content of the plot to be included.) (cont'd)

Plot

number Hose

Average
DBH

(cm)
Site

Class"

1 2

Crown condition0

3 4 5 6 7

New

dead"

Cumulative mortality

Old

dead"

Trees

cut
Location

Number of trees

Thunder Bay District

Buzzer Lake Road 201 bF 11.3 1 0 0 0 0 6 7 7 5 3 0

bS 10.8 7 0 0 6 0 1 0 0 1 0

Decourcey Lake 205 bF 11.1 4 0 0 6 11 10 10 2 7 4 0

wS 21.7 0 0 0 2 2 3 0 0 0 0

Dog Lake 206 bF 13.3 3 0 0 0 2 5 2 0 14 5 7

bS 13.3 2 0 1 6 0 0 0 0 1 0

Fallis Township 207 bF 20.8 2 0 0 0 44 2 0 1 0 1 0

ForbesTownship 208 bF 17.7 X 0 0 0 4 33 2 2 6 4 0

Fowler Township 209 bF 17.3 3 0 0 0 8 2 1 0 1 1 0

bS 16.1 45 0 0 0 0 0 0 1 3 0

Glen Township 210 bF 17.9 2 24 2 1 0 0 0 0 2 3 0

wS 25.7 1 3 0 0 0 0 0 0 1 0

Gorham Township 211 bF 18.4 X 0 0 6 8 8 5 0 1 0 0

wS 25.6 0 0 0 1 7 2 0 0 0 0

bS 16.6 5 2 4 0. 0 0 0 0 0 0

Hicks I .ake Road 212 bF 11.1 _ 0 0 14 8 4 0 0 0 0 0



Appendix 7. Spruce/fir health data for 1996 on 76 plots established in the Northwest Region ofOntario. (Host species must represent 10 percent or more of the conifer
content of theplot to be included.) (cont'd)

Crown condition0 Cumulative mortality

Plot

number Hose

Average
DBH

(cm)
Site

Class"

1 2 3 4 5 6 7

New

dead"
Old

dead"
Location

Number of trees

Trees

cut

ThunderBay District (cont'd)

Hicks Lake Road 212 bS 8.9 9 0 0 2 0 0 0 0 1 0

Joeboy Lake 213 bF 11.2 2 0 1 0 0 0 0 0 9 21 0

Kenna Lake 215 bF 16.6 1 0 0 29 1 0 3 0 1 4 0

bS 20.5 2 0 0 5 0 0 0 1 0 0

Michener Township 217 bF 21.3 3 0 0 0 7 19 2 2 7 0 0

bS 22.8 1 0 3 1 0 0 0 0 0 0

Milkshake Lake 218 bF 16.5 2 0 0 0 4 5 1 0 9 13 0

wS 23.3 0 0 0 6 3 0 1 1 4 0

Mountain Lake 219 bF 18.3 1 0 0 10 19 5 0 0 8 7 0

Open Bay 220 bF 12.8 1 0 0 3 12 1 0 1 3 5 0

Sandstone Lake 221 bF 16.1 3 0 0 29 11 2 1 0 1 3 0

Soper Township 222 bF 16.5 1 0 0 1 5 14 6 1 0 0 0

bS 13.5 18 0 0 4 1 0 0 0 0 0

Walkingshaw Lake 223 bF 16.9 3 0 0 4 13 8 0 2 1 0 0

• bS 18.3 8 5 0 2 0 0 0 0 1 0

Waweig Lake 224 bF 18.3 2 0 0 0 0 5 0 1 6 5 0



Appendix7. Spruce/fir health data for 1996 on76 plots established intheNorthwest Region of Ontario. (Host species must represent 10percent ormore of theconifer
content of the plotto be included.) (cont'd)
•—•

Crown condition0 Cumulative mortality

Plot

number Hose

Average
DBH

(cm)
Site

Class"

1 2 3 4 5 6 7

New

dead"
Location

Number of trees
Old Trees

dead" cut

Thunder Bay District (concl.)

Waweig Lake 224 wS 30.3 0 0 0 4 2 0 0 0 1 0

bS 17.9 11 0 0 10 0 0 0 0 1 0

Wolf River Road 225 bF 15.7 X 12 12 0 0 0 0 0 11 3 0

wS 24.8 0 2 0 1 0 0 0 1 1 0

bS 20.4 1 3 0 0 0 0 0 0 0 0

1 bF = balsam fir, wS = white spruce, and bS = black spruce.
b Site class is based on the stand working group, not necessarily on balsam fir.
c 1= no defoliation, 2 = only current foliage defoliated less than 25 percent,3 = current and/or some older foliage defoliated less than 25 percent, 4 = 25-50 percent

defoliation, 5 = 51-75 percentdefoliation, 6 = 76-90 percent defoliation, 7 = more than 90 percentdefoliation.
dTree mortality resulting from natural causes.
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