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he Klamath M

untains bioregion occupie
.il”h

S much of north-
Thia continuing into southw

estern Oregon, In

western |
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California Coast Ranges
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Fhysical Geography

Klamath Mountains have been deeply dissected by the
math, McCloud, Sacramento, Salmon, and Trinity Rivers
no consistent directional trends. Only two sizable allu-

vallevs, Scott and Hayfork, occur here (Oakeshott 1971).

evations range from 30 m (100 ft) to 2,755 m@.ﬂﬁm{ :
prominent ranges or ridge systems Cﬂﬂlpﬂ” th ¢ biore-

n with Mt. Eddy being the highest peak (C T
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rempe jative humidity rises. These
»ng Prefrontal winds are able to spread fires rapidly as hap-
pened when the Oregor fire (2001) west of Weaverville
rned over 650 ha (1,600 ac) and 13 homes and the Panther
Iready over 20, 200 ha

2008) south of Happ} Camp, a
50,000 ac) 5,260 ha (13, O{I}x’ﬂm

burned an additional
everity in a single run.
subtropical High conditions occur when the region isu
he influence of high pressure that causes tfmpem
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positive PNA + PDO produces persistent

along the Pacific C Dﬂ‘it_ INn winter (Wallace and Gutzler 198
\fantua el al. 1997) which reduces the amount 5

ing of annual precipitation (Trouet and lavlor 2
“[”]‘L to hr‘. stasons Ijt‘?’t”‘””‘h {dl"“llr
warmer, drver, and longer (Trouet et a1

high-pressure ridges

and alters tim.
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2009) '
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rhe KK ymath Mountains have exceptional floris

and comp lexity 1n vegetative paltterns "“hltlake
[he diverse patterns of clim

tic dnrermv
r 1960, Saw-

ate, H‘.Ipﬂgraph\r and
~arent materials create heterogeneoys Vegetation patte
. rms

ore complex than found in the Sierra Nevada or the Cascad
Range (Sawyer and Thornburgh 1977 Sawyer 2006) r.i'll‘:‘ bi ':E
on is [fh‘luﬂn to be of central ll'l'lpnrh”“ ein ThE‘ {‘Hﬂutlril;
nd development of western forest vegetation because of this
diversity and the mixing of floras from the ¢ Ascade/Sierra
Nevada axis and the Oregon/( alifornia Coastal mountains
that intersect here (Whittaker 1961 § Sawvyer 2006). Vegetation

as€s with distance from

rsity is highest in woodlands with
1ly developed herb strata (Whittake

)
Vel MO )

L L

and species diversity generally incre

e coast and species dive

r 1960). C onifer for-

tound in all eley vational zones
throughout the bioregion (Sawver 2006).

ests and woodlands are

| he TugEc d ni‘l'l'l["']t_\ h‘ll:h‘.l}‘r*tp]n- d”d re
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sulting intermix-
S a simple classifica-
tion of ecological zones by elevation (Sawver 2006). Neverthe-
less, this chapter will discuss three general zones: (1) a diverse
lower montane zone of mixed-conifer and hardwood forests.

woodlands, and shrublands. (2

) @ mid-upper montane zone

where white fir (Abies concolor) is abundant and hardwoods

ire less important, and (3) a subalpine zone where white fir,
Douglas-fir (Pseudotsuga menziesii var. menziesii), sugar pine
Pinus lambertiana), and ponderosa pine (P. ponderosa) drop

are replaced by upper montane and subalpine species
uch as Shasta red fir (A. magnifica var. shastensis), mountain
hemlock (Tsuga mertensiana), western white pine (P. montic-
a), Jeffrey (P. jeffrevi), whitebark pine (P. albicaulis),

dgepole pine (P. contorta subsp. murrayana), foxtail pine (P.

and curl-leaf mountain-

'1L-.‘i l_lr.\;l-i

|'1|.".Ii.

q.da.i‘fl"ff.”h.l’b

rcocarpus ledifolius).

LOWER MONTANE

ower and mid-montane zone is characterized bylmy
mplex and diverse intermixing of vegetation assemblages
Fig. 11.2). This heterogeneity is caused by rugged m

¢rrain, diverse lithology, and a dwerslt)’dﬁ“w
Grasslands are most extensive in the two M =

La

eott and Havfork). Shrublands are fnul'ld s
“amath Mountains. Lower elevation shrubiar
Ol warm or rockyv. dl"ﬁ sites ﬂﬂd ﬂnm
derived soils Species that commonly domi *"
tane shrublands are whiteleaf mlﬂm .
Cida), greenleal manzanita (A. P‘m
sarrvana var. bre weri), and deer brush (C
Shrublands also OCcupy extensive are
‘g districts (e.g., near Lake Shasta
VOITS) where the combination of h
Mining and air pollution from
“T0sion and reduced MM k-

H

chamise (Adenostoma fasciculatum) are found in the Whlsl\;';);:
town area. Douglas-fir dominated and mixed evergreen
ests are found throughout this zone.

MID TO UPPER MONTANE

In the western Klamath Mountains are areas on upper slopes
and ridgetops locally known as prairies supporting dense
perennial grasses. Grasslands also occur on shallow ulitra-
mafic soils and on cemented glacial till, while wet montane
meadows are scattered throughout the upper montane
and subalpine areas. Shrublands occur at higher elevations
on poor sites and where severe fires inhibit or have removed
tree cover. Important shrubs here are tobacco brush m
locally as snowbrush) (Ceanothus m “
(Notholithocarpus densiflorus var. echinoides), § -
(Chrysolepis chrysophylla), bush chinquapin G»
huckleberry oak (Quercus vacciniifolia),
manzanita.

Woodlands dominated by any ¢

douglasii), Oregon oak (Q. m
kelloggii), gray pine (Pinus M

found on sites similar to M
found on steep, dry, south- and
those along the Trinity River west
lands of ponderosa pine, western | up
lis), Douglas-fir, Oregon oak, and in
around the Scott and Shasta Val F
mon on harsh sites in the upper m¢
may be dominated by
incense cedar (Calocedrus decun
mountain-mahogany.
The montane conifer forests
17 conifer species have been it
the north central Klamath
However, stands typically
with any of five other co |
pine, incense m
Areas of ultramafic
pattern, and s

pine mwm
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ng periods (Sawyer and Thornburgh 1977, Thorn-
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' ind structure e
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'rom the Klamath bioregion, mostly -"‘
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nd fire regimes, nonclimatic factors also
region’s vegetation and fire history. For
plant responsc to climate L'hilllgf' among sites
ted to a forest’s relative distance from the
hetration of the coast fog Zone (Briles et al.

sraphic gradients have also influenced the
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the Marble Moumains lie

wd
tavior | ake (197

s on metamaorphic substrates, af
7 m (6,493 f1]) in the Russian Mountains 15
diorite substrates (Briles et al. 2011). Blufl
M (LB19 f)), Crater Lake (2,288 m (7,507 ft)),
. ' Lake (1,860 m 16,102 1), and Cedar Lake (] JTAZ m
715 ft]) are located on the extensive Trinity Ultramafi
C€t (Mohr et al. 2000, Daniels et al 2005, Briles et al. 2011)
'he pollen and charcoal records document major plant
“UMmunity and fire regime changes since the last glacial
Peniod (Fig. 11.5). The glacial period was characterized by cold
dry conditions due to significantly lower summer insolation
than today. The Bolan Lake record between ~17 and 15 ka sug-
BESts that Klamath forests were initially open with sagebrush,
srasses, and scattered white pines IHIP‘DIYM P‘“’“’ and
mountain hemlock (Briles et al. 2005). Only the highest
Peaks in the Klamath Mountains support similar plant com-
Munities today. Fire activity was very low and fires did not
burn much biomass.

\s summer insolation increased in the late-glacial period,
warm mesic conditions prevailed between 15 and 11.5 ka,
conifers including white pines, fir (Abies spp.), and mountain
hemlock increased their ranges upsiope while forests on non-
ultramafic substrates became more closed throughout the bio-
region. However, forests in the central w “’
mafic substrates remained open and supported primari .
vellow pines (Diploxylon pines) likely Jeffrey pine. ¥ res
occurred infrequently at all locations during the '_ .. I ;. |
period. Although forests became more closed on | _ ] _ |

mafhc locations, fire activity was low, Wm w. -
conditions limited ignition and fire spread. ||_.__-
A period of warm dry conditions occurred from 11.5
as summer insolation increased and drought becams
intense. Forests on nonultramafic substr tran:
an open forest of xerophytic species includ 1 Vi
cedars, shrub oaks, and roses, and on ultramafhe
open forests were dominated hy ‘1, ¥
shrub oaks. Douglas-fir and mountain hemlo
by dry conditions in the central bioregion |
pletely on ultramafic substrates. The J
reduced in abundance in the Siskiyou
fire occurrence was the highest du '-
Summer radiation declined after 7 ka
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nonultramafic soils were gene
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Fire activity in the last 4 ka remained moderately high on plE of the biuregmn- sed |

nonultramafic sites, but declined on ultramafic substrates pfﬂdllﬂiﬂﬂ of M |
ssiblv due to decline in the shrub oak understory that ht"lpﬁ purposcs; and (3) to |
:r. carrv fires. At all locations, fire activit decreased to unprec- 2{]16]. Though 1_‘.[i _
edented low levels after 1 ka, likely due to a combination of spread, the ;_':_;

cool moist conditions during the Little Ice Age followed by etation is not know
fire suppression In recent tumes. in when fire sug 0 '

In summary, vegetation and fre r-:gimus have fﬂ'n“nua“)’ sion begnn it 'F
changed in the Klamath Mountains since the last ice age and fires each cent k
have been significantly influenced by slow variations in sum- quent, lo ¢
mer insolation and substrate differences. Past climate change
nas resulted in elevational adjustments in plant species, with
r.”:'i";”im :‘t-mfrr species, such as Douglas-fir and mountain
CMIOCK, showing particular sensitivi

tons. Climate has Lﬂ*n the (Ili:::;Il‘llli:';'::Illillnij il
river of fires in the

Hontane and subalpine Klamath forests except on ultramafic
SUDstr . f r
ales when understory shrubs were sparse
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g el € mid- 18(
,phens 2006). Fires went lrom frequent
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and local 1o less
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SiC
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1 ve-
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k amath Moun.

g€ in the fire regime
sometime after estab-

m in 1905 (Sh |
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Fire SUppression had become effective in More aL-L‘Eﬁihri s
: € areas

W the 1920s | \.Fvu 1991, Stuart and Salazar 2000, Ski

»003a, 2003b, Taylor and Skinner 2003 Fry and lﬂiepl:n“
Bt ‘ ens
ctive in more remote areas

gntil after 1945 (Wills and Stuart 1994, Tavior and Ski
008 Stuart and Salazar 2000). ' SKinner

Ceous
as in
ains did not experience a major chan

il fire suppression became ettective

Jhment O the Forest Reserve syste

yo06). while it did not become effe

Twentieth-Century Fire Activity

rire occurrence declined dramatically with onset of fire sup

51 171 .-'!" ' {1]-‘. . EE .
oression. Over the 400 years preceding effective fire suppres-

e g . 1 h] N " E B % % .
sion, there are N0 comparable fire-free periods when large

andscapes experienced decades without fires simultaneously
ACTOSS the !HHIL'RH‘I'I: l-\:l.',iilf 1991, Wills and Stuart 1994 ﬂtuarlt
and Salazar 2000, Taylor and Skinner 1998 2003, Skinner

2003a, 2003b, Frv and Hh‘;‘l‘lt‘lh 2006)

F'hese changes in the fire regimes are JL‘»“"‘IMIH[‘d bv
changes in landscape vegetation patterns. Before fire mpprﬁ-
sion, fires of higher spatial complexity created openings of
variable size within a matrix of forest that was generally more
open than todav (Tavlor and SKinner 1998). This heteroge-
~eous pattern has been replaced by a more homogenous pat-
tern of smaller openings in a matrix ol denser forests (Skinner
10053). The ecological consequences of these changes are

elv to be regional in scope but are not yet well understood.

'he annual maximum fire size and total area burned have
heen increasing since the onset of fire suppression in the early
rwentieth century even as number of fires has declined (Miller

(117247 When modern fires burn under relatively stable

et al. 2012a

l conditions conducive to thermal inversions in
narrow canvons as described above, pati€rns of severity appear
| similar to historical patterns (Weatherspoon and SKinner
I - 1998, Miller et al. 2012a).
\Ithough there is no clear trend in overall proportion of
: the size of fires and the size of high-
increasing over the last sev-
the larger the maximum

itmospheri

[ M

1995 Tavlor and SKinne

high-severity burn area,
everity burn patches have been
-al decades—the larger the fire,
high-severity burn patches (Miller e

erity tche
the recent high-severity burn pa -
ric patch size patterns (Skinner 1995a, W d et

1998). We suggest this 1s related, in part, t0 RIgE ‘h"'r "
and more continuous, hﬂin‘ln'.:lgﬂ!'I'.l"l'\ﬁli":ﬁf"lels b
ation during the hl‘l‘-ﬁuppffﬁiﬂﬂ Pefm' -~
Fire severity, thnugh CﬂunWﬂntm_ur |

ated with the total area burned in @ yeas= P
s associated with lower prOPOl'md 5
al. 2012a). This is largely a M
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lightning-caused fires are gen
scapes where fires burn for weexs
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g o

Caused fires are generally near communitie

t al. 2012a). The extent of

L
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s appears to exceed his-

s and travel corri-

: S
dors that provide better access. Such human-caused fire

escape mostly under very severe burning conditions. Since
they do not come in swarms of ignitions like lightning,
human-caused fires are usually Isolated events and get suffi-
clent resources to be contained quickly when weather and
burning conditions moderate. Thus, much of the area burned
by human-caused fires burns under severe conditions leads to

greater proportions of high severity (Miller et al. 201 24).

Major Ecological Zones
Fire Regimes

The steep and complex topography of the Klamath Mountains
makes it difficult to separate fire lﬂlﬂlﬂ‘!’“
The most widespread fire regime in the DIOTEgIOn is 1OTH
the lower montane into the upper mont T
logical zones. Indeed, the patterns we PICatait 5=
tional gradient from the lowest canyon DX A
2,000 m (6,250 ft). Generally, the steep, €€ -l
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the importance of topographical conts
will discuss the fire regimes more gen
them to specific ecological zones as ik
The Klamath Mountains
ized by complex, mixeda-seve
2011, Perry et al. 2011). Thus,
ther completely low-intensity, st
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FIGURE 11 8 Photo of Figurehead Mountain in
the Thompson Creek watershed illustrates how

patch size varies with topographic position in
response to variation in fire intensity. The

largest patches of high severity are on the uppef
thirds of the slopes, intermediate patches are in
the middle third slope position, with the lower
third slope position exhibiting a fine grain
pattern dominated by large, old trees
fires burned primarily as low-intensity surface
fires in these locations (Taylor and Skinner
1998). Photo taken in 1992, five years after
entire landscape burned in the 1987 fires
credits: Carl Skinner, USDA Forest '
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FIRE RESPONSES OF IMPORTANT SPECIES

Fire responses for important species in the mid- to upper
montane ecological zone are presented in Table 11.4.
White fir has thin bark when young, but its bark is not shed

! thickens with age, making it more fire-tolerant when
mature. Shasta red fir is similar but appears to be more sensi-
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