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roots still in ground (Figures 6 and 8)

Snapped (SP): tree with entire crown completely snapped off, usually 2-15 meters of
bole still standing (Figure 3)

Root-sprung Horizontal (RH): tree leaning at 46-75° from vertical, most roots
exposed

Root-sprung Vertical (RV): tree leaning at 20-45° from vertical, some roots exposed

Broken Top (BT): upper portion of the crown broken off

Bent Bole > 30° (B+30): bole bent more than 30° from vertical (Figure 4)

Slightly Leamng (SL): tree leaning less than 20° from vertical

Bent Bole < 30" (B-30): bole bent less than 30° from vertical

Twisted Trunk (TT): twisting and separation/splitting of bark and/or wood within bole

Severe Limb Breakage (SLB): >40% of large limbs (>3 dia.) broken

Moderate Limb Breakage (MLB): 20-40% of large limbs (>3" dia.) broken

Light Limb Breakage (LLB): < 20% of large limbs (>3" dia.) bmken

Minor Wounding (MW): minor wounds to i from g/flying/
objects

Undamaged (UN): no visible sign of storm damage to the tree
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Tree Damage Classes:

Severe - trees directly killed by storm damage and those likely to die in the short-term
(i.e., 2 years) as a result thereof; including trees categorized by the following damage
types: WT; SP; RH; RV; BT; and/or B+30

Moderate — trees that may survive, but with lasting or long-term impacts on growth
and/or wood products, and are also temporarily at in increased risk of attack or
infection from insects or pathogens; including trees categorized by the following
damage types: SL; B-30; TT; and/or SLB

Light — trees that are temporarily at an increased risk of attack or infection by insects or
pathogens, but otherwise should survive with little or no lasting impairment to
growth, form, products, etc.; including trees categorized by the following damage
types: MLB; LLB; and or MW

None - trees that outwardly exhibited no significant damage from the storm; including
trees categorized as UN

Figure 5. Percent Tree Damage by Type and
Class for All Trees (N=585)

Severe Moderate Light

Damage Class

Results and Discussion

The following results are for plot trees > 5” dbh (n=585). Overall, approximately 70%
of the trees exhibited some type of evident damage from the hurricane, most of which
was classified as severe (40.5% of all trees) and likely to result in tree mortality. Most
of the severe damage was attributed to windthrow (12.0% of all trees), followed by
snapped trunks (8.2%), producing direct and immediate mortality (or nearly so) to 20%
of all trees evaluated. Half of all severely damaged trees remained viable, but most
likely will die over the course of 2006-07. The most abundant damage type observed
was light limb breakage (Figure 5).

On astand level basis, severe tree damage likely to result in tree mortality, ranged from
a low of 6% of the trees per acre (TPA), and 5% of the basal area per acre (BA), to a
high of 83% of the TPA and 98% of the BA. Eleven of the 18 stands exhibited 30% or
more severe tree damage on a TPA basis; ten of which showed greater than 40% of the
BA as being severely damaged and likely to die in the near future (within two years).

In contrast, light plus no evident tree damage ranged from a low of 17% of the TPA and
2% of the BA, to a high of 94% of the TPA and 95% of the BA (Table 1).

In mature sawtimber stands, the most severe damage appeared to occur in those stands
of reduced or low density/stocking (e.g., recently thinned pine sawtimber, seed tree and
shelterwood harvests, and open grown stands), (Figure 7); and this damage was
primarily due to snapped trunks and windthrow (Figures 3, 6, and 8). However,
absolute amounts of severe damage were virtually identical, on average, between the
dense and open sawtimber stands examined, for both trees per acre (54 vs. 47,
respectively) and basal area per acre (54 vs. 51, respectively). In the young pine
plantation, the severe damage was almost entirely due to root-springing and severe bole
bending (Figure 4).

Bark beetle and woodborer activity was extremely limited in early October, and
primarily confined to the downed tops of some of the snapped, broken-topped and
windthrown trees. By January 2006 virtually all of the originally downed material had
been infested, and bark beetles (Ips engravers) had begun to infest and kill root-sprung
trees. Japanese climbing fern (Lygodium japonicum) was the only non-native invasive
plant detected in plots, but only appeared in one of the 18 stands examined. Cogon
grass (Imperata cylindrica), already recognized as a relatively widespread problem
plant on the Forest, was also observed outside of the plots in another stand.

Fig. 7A. Trees Damaged per Acre

mDense Sawtimber Stands
(N=6; mean TPA=115)

mO0pen Sawtimber Stands
(N=4; mean TPA=65)

Severe Moderate  Light ~ None
Tree Damage Class

Fig. 7B. Basal Area Damaged per Acre
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Conclusions

The widespread and abundant supply of attractive and highly susceptible host material
for pine-infesting insects (e.g., bark beetles, weevils, and borers) suggests that| |
populations of these potential pests will increase and possibly cause additional and
undesirable tree mortality in the future. Recommendations for preventing and
otherwise mitigating future tree mortality and weed problems in the aftermath of the.
hurricane are discussed in Forest Health Evaluation Report No. 2006- 02-02. These
permanent plots will be periodically re-inventoried, and the results thereof reported on
in future Forest Health Evaluations. This tree/plot data is also currently being used by
others to interpret and analyze remotely sensed imagery following the hurricane.

Table 1. Summary statistics from Forest Health Evaluation plots (1/10ac), De Soto National Forest, October 37, 2005.
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Footnote: *= taken rom CISC data set.
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