Fire, Salvage, Forest History, and Topographic Effects on Large Dead Wood
In an Oregon Landscape: The Importance of Legacy Wood

Rebecca S.H. Kennedy*<2and Thomas A. Spies‘
L USDA Forest Service, Pacific Northwest Research Station, Corvallis, OR, 97331; ?Department of Forest Science, Oregon State University, Corvallis, OR, 97331

email: rebecca.kennedy @orst.edu

INTRODUCTION OBJECTIVES KEY FINDINGS

(1) Determine how topography is Residual Logs Residual Snags

Determining the spatial pattern and abundance related to the spatial distribution Human activities altered the dead 8% 18%

of large snags and logs, and their underlying

Dead Wood Volume

_ _ normalized by the basal area of the
Fig. 4. Transect layout. 250 m line (black; logs) and 1500m2

respective forest, legacy forest stands

. S . and abundance of large snags and wood production potential for the 40%
mechanisms, plays a significant role in our - Most dead wood occurred
. logs landscape by removing dead | -
management of carbon sequestration and the Wwood near streams. _ curent snags
habitats of the region’s native flora and fauna. _ o ' 5204, S0 Olegacy snags
Patterns of fire and forest history, post-fire timber Estimate the contribution of legacy | [0 0-20% remaining : och Variation within topographic W curentlogs
salvage, and topography can be important wood (originating from the past All plots were salvaged after fire. Snag @ 20-40% remaining [00-20% remaining sosition of dead wood was large - W legacy logs
l I .. _A00 A I
drivers of the fine- to mid-scale Spatial Stand) to the total dead wood pOOI felllng and pOSt-flre IOg Sal.\/age B 40-60% remaining 0 20-40% remaining (F|g 8) but trends were observed. 0]
distribution and abundance of large dead wood in occurred at moderate to high levels |
forest ecosystems. The effects of history and Assess pre-fire forest conditions, throughout the area, Ieavmg residuals Fig. 5. Residual log and snag density after post-fire salvage Higher log densities, volume, Stean  Llower  Mdde  Uper  AlPts
topography on dead wood patterns in forested in trees per acre and basal area, Uy o o o eV (FEh 9 biomass, and carbon occurred in Topographic Position
landscapes hgve not p_rewogsly been examlned. based on legacy stump and snag Log and Snag Density streams than at all other
. . Most dead wood was legacy . .
We hypothesized that in a disturbance regime populations, to establish a wood g 0 D curentsnags topographic positions, and at Dead Wood Carbon
. . B | | e . |
dominated by fire, varlatlor_l In large (>3_O cm) reference point for observed snag < 300 fugfgr{tslgggsm o middle slope than at upper slopes
Large legacy conifer snag dead wood could be explained by pre-fire forest and log abundances _ 2 om0 legacy logs & 7. (p<0.05; t-tests). _ O curtent snags
in a red alder dominated condition, post-fire salvage intensity, and Legacy conifer logs were 81% of all g 200 . Q60 e mlegacy snags
0 ' S 501 S 80 mcurrent|
lower slope forest topography. S e e e e dead WO(?d volume and 89% of density S 1o S w0 Legacy snags were less abundant 5 currentlogs
patial extent and per ha (Fig. 6). Biomass and carbon > g - : Blegacy logs
amount of post-fire timber salvaae o . = 100 S 30 at middle than at upper or stream c ®
po g patterns were similar. 0 . LT positions (p<0.05; t-tests); else, 2 o] [
sl e g SRS o (I GUIERL SENE WEE A = snag characteristics did not differ O -
just 18% of total snag volume. 0- ° — : 1 l
{A\ verage carbon Wasg45 MGG Logs Snags AllDead Wood according to topography. :
(s.e. 6.9), far below old-growth forest Log and Snag Volume | “Topographic Position
METHODS levels. Average biomass was 87.8 350 100 - Upper slopes were source
—= ' ' o 300 - %1 areas for dead wood.
We sampled three i~ 0 Mg/ha (s.e. 13.3). < mcurtentsriags. 50 Fig. 8. Dead wood volume and carbon distribution
classes of dead wood: 1 #vaL 09 2501 egacy Snags 70 4 by topographic position
logs, snags, and }E agaitton o WL E oo ey s 60 Legacy stump and snag basal
y ’ - st " H g - o i
legacy stumps, at 40 f b o0 | O e | S areas were greatest at upper
Sofie glong 3 ’ f gt :i?@_@: % 100 | R ., slopes (Fig. 9), indicating migration
) topographic gradient 1 '-ﬁ e s E 50 { I . o [T OV e Lppes Sliope @
;* . . Y e et B 1] positions. This likely occurred viaa | <
and according to fire o Stream o @ R 0 : _ - .y N ® Current
) : : : b Lower y . All Dead Wood combination of salvage activities £
L history (Fig. 3) in a . Middie . Logs Snags d @ Legacy
. Upper e T and natural processes. 0
random stratified "' " Fig. 6. Legacy and current dead wood density and volume <
design. i - - | =
Fig. 1. The study area. J tFo'%&,355:2;:35?&?&?3%‘1'&3 Most log volume currently occurs in| &
T'"a';EOOk tStateOForeSt, frequency a. Ratio of Dead Wood Volume to Basal Area streams, but upper slopes served
northwestern Lregon _ _ _ Current Stand (linear) vs Legacy Stand (logarithmic) as source areas for the greatest ]
Slope-corrected transects followed the slope Large legacy conifer log with cut ends in a o ‘oportion of log volume swom e Mdde  Uper AlPDS
contour. We used a 250 m line transect (150 m + 4 x young coniferous forest. The log was felled 0 prop 9 ' Topographic Position
25 m) transects for Iogs and a 10 x 150 m belt during salvage after catastrophic wildfire. 5 8
! c
. . . . . S 7
Fflg- 2-t 1354 ae_rlalTpmhotogLag? ?f gNlce-?ur_neci, prel\nously transect centered on the line transect for snags and 7 Fig. 9. Basal area of current stand and of
orestie are_a_ln I_ amoo ale Forest prior 1o Salvage. Stumps (F|g 4) . . = Iegacy snags and stumps
Wisilol s i Sl B G Selgs: Even after dead wood contributions of 2.
| | | | legacy and current stands were O °
2
1
0

The Tillamook State Forest is located in the Coast Range belt (orange; snags and stumps) contributed much more dead wood to 1 o st AR

mountains of northwestern Oregon (Fig. 1) . Multiple _ _ the total dead wood pool than current eIaEy S

catastrophic wildfires occurred there from the 1929 to 1951 We collected data for diameter, height (snags and stands (Fig. 7 a b. Stand Basal Area vs Dead Wood Volume FURTHER RESEARCH

(Figs. 2 and 3). Terrain is rugged and steep, with a dense stumps), length (logs), species, decay class, legacy (Fig. 7 2). 7 ecncy Dead Wood

network of streams and a climate with warm wet winters status, presence and number In in-stream jam As expected, basal area of and dead S, ¢ ey sandea

and cool dry summers. Dominant tree species include {egs), et/ iEnese! | eeeuen: wood volumes produced by the E 80 ’1 % mourentDead woodvs Characterize variability and patterns of dead wood across other

Douglas-fir (Pseudotsuga m_enZ|eS”)’ WeS’Fem h_emIOCk_ current stands were much lower than § 60 P ’0 % ¢ % Current Stand BA landscapes according to related processes in the Coast Range

(Tsuga heterophylla), and Sitka spruce (Picea sitchensis), Basal area measures of legacy stumps and snags h fthe | d < ¢ ¢ o &

ith f red alder (Al b d bialeaf | and of current live trees indicated the natural fnose of the legacy stumps and snags g 9 § o : : : :

with areas of red alder (Alnus rubra) and bigleaf maple ‘opensity for larae dead wood production In the pre-fire stand (mean 30.0 0 o ¢ Combine our topography and history-rich data for landscapes with a

(Acer macrophyllum). prop y 9 produ ' m2/ha, (se 1.4) vs 56.3 m2/ha (se o ii,’ ‘oo o collection of regional dead wood datasets to produce an integrated,
A historical aerial photograph chronosequence 5.3)) (Fig. 7 b). 0(') ;O o e e o Lo multl-sc_:ale assessment and a scale-sensitive model of dead wood
(1954 -1970) provided post-fire snag felling and log Volume, m3/ha dynamics.

removal data. Fig. 7. Stand Basal Area — dead wood volume relationships




