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Introduction to Yosemite 25.6ha Forest Dynamic Plot

Introduction to Yosemite National Park

Location and Description of Yosemite ForesNational Park

Yosemite National Park is located in the central area of California within the Sierra

Nevada Mountainslt is one of the larges and least fragmented habitat blocks in the Sierra

Nevada, and the park supports a diversity of plants and anifiadspark covers 308,074

hectares of land ranging in elevation from 6480 3,997m. The park contains five major

vegetation typedpothill woodland, lower montane, uppmiontane, subalpine, and alpifiétes

Kaufmanet al. 2007)
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Main Vegetation Types

Foothill Woodland Zone

This is the lowest elevation zomethe park and is found in the areas of the Hetch Hetchy
Reservoir and El Portal. This zone is the foothill woodland zone ranging in elevation from 300
m to 900m. This area is hot and dry in the summer with very little or no snove iwitfter.

The plants within thigone includéAdenostoma fasciculatubiook. & Arn (chamise),
CeanothusntegerrimusHook. & Arn (deer bush),Arctostaphylos patul&reene (ranzanita)
Quercus douglasiHook. & Arn. plue oak),Quercus wislizenA.DC. (interior live oak)and
Pinus sdinianaD. Don (gay orfoothill pine)(FitesKaufmanet al 2007).

Lower Montane Zone

In the lower montane vegetatioomprises of two main forest types the Ponderosa Pine
and Douglag~ir-Mixed Conifer type which dominate much of the lower montane zone occurring
in the range of 30fn to 1,800 m and th&bies concoloiMixed Conifer type establishing
dominance on deeper soils and higher elevations ranging f&g@ fnto 2,200 m which is
where the Yosemite Forest Dynamics Plot lies.

The Lower Montane zone is also known as the Yellow Pine Forest but masiocdy
known as the Sierra Mixe@onifer forest zone where the dominate tree species can include
Pinus ponderos&. Lawson (pnderosa pineRseudotsuga menzieflirb.) Franco ouglas
fir), and Abies concolo(Gord. & Glend) Lindl. Ex Hildebemghite fir) have overlapping
distributions that contribute to the classification of such a system-{kaesnanet al 2007).

Pinus ponderosavhich extends well below tHeseudotsuga meniezeinge and up
through the range of th&bies concolofsilvs). Other common trees includnuslambertiana
Douglas (sigar pine)CalocedrusdecurrengTorr.) Florin (incense cedar), andu@rcus
kelloggii Newberry(california black oak) also have a high degree of local spatial diversity and
lead to marrying mixtures of dominant species in any onéitesKaufmanet al. 2007).

The determination of the structure and composition are determined primarily by the
climate andife history. This vegetation types characterized by its climate with an annual
precipitation of 1,066 mm, soil water capacity of 80 mm, and annual maximum and minimu
temperatures in January (10°CC to-1.82° C) and July (27.14° C to 13.8) all which

2011 Hunter W. Decker



constitute for itdot, dry summers and cool, moist winters where several feet of snow
accumulate during the winter and it is not uncomriaont to remain on the ground for several
months(Lutz et al 2010,FitesKaufmanet al. 2007).
Important factes that govern the composition and successional paifeéhe specieare
the shade and drought tolerance, and response to fire. Fire exclusion has resulted in dense stands

in this forest type

Upper Montane Zone

The upper montaneoneis the transition from lower montane forests where elevations
are above thAbies concoloand mixedconifer. Elevations are from 2,591 in the central and
northern Sierra Nevada and from 2,20aar2,500 m in the southern Sierra Nevadais zone
has pire stands afAbies magnificaA. Murray bis (@lifornia redfir), Pinus contorta_oudon
subsp. Murrgana (Grev. & Balf.) Critchf. ddgepole pine), andinus jeffreyiGrev. & Balf.
(jeffery ping. Also in addition to these forests there are-fanested ock outcrops, montane
meadowsand chaparral, and aspen. This vegetationitypearacterized by its annual
precipitation of 1422 mm, soil water capacity of 80 mm, and annual maximum and minimu
temperatures in January (6°08 to-8.78 C) and July22.4° C to 5.86° C) all which constitute
for its short, moistcool summers and cold, wet winter clim@tatz et al 2010). It also
receives most of its annual pneitation from annual snow packs which begin in November and
may accumulate to depths tg1.8 m and remain until Jun&@he summers are mostly dry but
connective storms are prevalent in the months of August and Sept@iteésKaufmanet al
2007). Fire also plays an important role in these forests, but is not as frequent as the lower

montane forestsan Wagtendonk 2007).

Subalpine Zone

Near 2,750 nin elevatiorfire is rare because of small accumulation of litter and the open
stand structuresThe climate is cooler with an even shorter growing season that lasts 6 to 9
weeks is thesubalpine zone. The climate is cooler with the shorter growing season due to long,
cold, and snowy winters where theosv typically accumulates from 1 ta 2.5 m andy this
freeang weather and wind conditiomsin lower the soil tengrature and increaslee plant water
stresqFitesKaufmanet al. 2007). The forests are open stands of conifers that generally

2011 Hunter W. Decker



establish on sandy soils or rocky slopes comprised of rock outcrops, meadows, scrub vegetation
types, and subalpine forests/woodlands.The most contrae species is tH&inus albicaulis

Engelm. (vhitebark pine) which dominates ttree line in the northern Sierra Nevada. The

Pinus monticoldDouglas ex D. Don (estern white pine)lsuga mertensian@ong.) Carriére
(mountain kemlock),Pinus contortd_oudon subsp. Murrayana (Grev. & Balf.) Critchf.

(Lodgepole pine)Juniperous occidentalidook. Var. Australis (Vasek) A. H. Holmgren & N.

H. Holmgren(sierra juniper) andPinus flexiliskE. James {inberpine) are also found in this
forest(Parker 1989)

Alpine Meadow Zone

Beginning near 2,900 m elevatidhe Alpine Meadowzone is easily distinguished as
above the tree line. No trees grow in this zone due to the harsh climatic conditions of short, cool
summers, with long, cold, snowy winters, and the existence of a shallow watdFitdsde
Kaufmanet al.2007) The exposed granitic outcroppings, talus slopes, and bouldertfeasdds
limitedthe amount of vegetation that grows here. The herbaceous plants in this zone need to
flower and produce their seeds quickly during the short,-frestperiod of the summen order

for survival
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Yosemite 25.6ha Forest Hot
Plot Establishment

The Yosemite Forest Dynamics Plot is located near CranenFtaisemite National Park
(37.76 N, 119.82 W). The YFDP is a square 25t plot, oriented to the four cardinal
directions rotated 3° clockwise from true northis in the lower montane area lying in ald-
growth,Pinus lambertian&bies concoloforest.Yosemiteplot ranges 320 m from south to

north, andextends800 m from east to west.

Topographic Survey

The first phase of the project, was the survey of the grid for theh2bF®rest Dynamics
Plot (FPD). Using a total station, a survey team laid out the2bFDP in 640 20 m x 20 m
guadras (horiontal distance). At the corners of the 20 m subplots, stainless stealenas
hammered into the ground with approximately 5 cm showing, cqmints were established
with black pipe anda&ch point was sighted and basighted, and elevationcerded.

The protruding portion of the stainless steel rods were tagged with a stainless steel tag
wired to the grid marker and flagged with a blue flag on a ~40 cm PVC post. Grid markers that
are offset (presence of a rock or tree at the true locatiere flagged with a blue flag and
pink/orange flagging. There are 697 grid markers with identifiers froralg@numerically
lowestv al ue of the surrounding tags. The -AA10 gt
10 gri d mar k e stcorner ofithat grid bgeares dhe hohtheast corner is grid cell
AP400, and-mbkBé¢ wgoi dhdelac.ker i s AQ

Tree Mapping

The second phase of the project was the mappitigeantirdfrees t andi nlgemt r ee s
DBH. During this phase of theensus, teams carried out the mapping and data recording for
every tree Each tree was measured at In8ih height, using a DBH tape. When the diameter
could not be measured at 1.3, it was taken at a different height and thaint of measure was
noted on the data sheet. Each tree was given a tag that had been made out of steel material and
was stampeuith the plot and tree number.
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Topography and Soil

The plot is characterized by rugged terraltitude varies from 1774.1 m to 191113
above setevel, and the mean elevation is 1842.78Angure 3. With the plot being located in
the Lower Montane zone in thibies concoloiMixed Conifer forest wean infer that the site is

located on relatively deepsoils than the surrounding vegetation zones.

YFDP Elevation Grid from Survey Points

30 LIAMm S0 560 480 400 30 240 160 80 0

Plot Easting

Figure3: YFDP elevation grid from thplot survey pointgLutz 2011).
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Species Composition and Community Structure

There were 34,463tems( DB H O redordedrim)the pldor live trees belonging to

12 species.The maximal DBH is 229.1 cm and the mean value of DBH is 15.6 cm in the plot.

The DBH size of individuals in the plot follows the distributioreaf n v e r s e (Fgdr®

2.3). Abies concoloris the dominate species Rinuslambertianga Cornusnuttallii

CalocedrudecurrensQuercuskelloggii, Prunusvirginiana, Prunusemarginata

Salixscouleriana Abiesmagnificg PseudotsugaenziesiiPinusponderosaand

Rhamnugalifornica are also included throughout the p{Bigure 4. Fire plays anmportant

role in the spatial pattern and landscape in the plot. Fire history in this area has played an

shape

important role in the spatial pattern and composition of the landscape in the plot and surrounding

forest(Agee 1993) Fire suppression has alteréé historic fire regime allowing the build up

debris anctreatingclosely compacted umdgstories with dominating shadieleran species such
as theAbies concolofTable ) (FitesKaufmanet al 2007).

Tree Species

Stems O 50

Abies concolor

Pinus lambertiana
Cornus nuttallii
Calocedrus decurrens
Quercus kelloggii
Prunus virginiana
Prunus emarginata
Salix scouleriana
Abies magnifica
Pseudotsuga menziesii
Pinus ponderosa
Rhamnus californica

Species code StemsO 1 c¢cm
ABCO 24,496
PILA 4,745
CONU 2,370
CADE 1,591
QUKE 1,109
PRVI 105
PREM 20
SASC 11
ABMA 11
PSME 7
PIPO 2
RHCA 1

809
784
0

143

OFRP NN OOOO

Tablel: YFDP speciesmbundance distribution.
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10

Species Descriptions
Abiesconcolor(Gord. & Glend.) Lindl. ex Hildebr (w hite fir):

Abies concolors themost abundant species in the {[bable J reachingts best
development and maximusize in central Sierra Nevadad isassociated in the mixed conifer
forest of CaliforniglLaacke1990. Abies concolohas a mean elevation of 2,083 m growing in
areas where the soil water capacity is 113 mm, annual precipitation r&mgm@s39 mm to
1905mm or more, angnow packgrovidemore than 80 percent of the moist(iratz et al.
2010). Studies indicate that higklevation stands grow best in years with precipitations as low
as 38 percent of normal usually meaning early snowmelt and a longer growing season (Guarin &
Taylor2005). Climate change could become a major factor in the future has it can have the

ability to speed up the entire process makingAhies concolothrive.

Abies concoloris a major climax component throughout the mixed conifer forests within
its range.Abies concoloin the upper elevation limits of the mixed conifer forest occasionally
forms pure stands and in the southern Sierra Nevada it generally tolerates canopy closure better
and dominates on nutrienth sites Laacke1990. From the spal distribution (Figure 19
perhaps a pattern of canopy dominance does inrfdictate thatAbies concolotoleratecanopy
closure andlominate on nutrientich sites Abies concolocan survive and grow beneath heavy
brush cover and eventually overtihye brush and dominate the site, many pure stand exist in
otherwise mixed conifer areasereAbies concolodominates closed forests where there are
low light levels, combined with their shade tolerance gives them the ability to maintain a
continued domiance. So that even with a gap phase disturbance (ex. Railing lambertiang
will release any regeneration, but more importantly the reestablishm&hissf concoloto
continue canopy dominance (Parker 1986).

Many of theAbies concolotrees have lBn severely infested layspecies of
Arceuthobiun{mistletoe) and the parasite is present in other forest types that cbias
concolor Heavily infected trees suffer significant growth losses and are prone to attack by
Scolytus ventraligFir engraver beetle), whiatan further reducease treegrowth (Fites
Kaufmanet al. 2007).
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At elevationdrom 1,200 m to 2,100 nAbies concolors an aggressive, tolerant species
that appears to have been held in check by frequent natural fires siztire control efforts
enforced by the US Forest Seryvibasreduced fire frequendjaackel990) As a resultAbies
concoloris becoming a major stand component in California at elevations and on sites where

originally it was minor Laacke1990.

With closely compactefir regenerations beneath older stands of less tolerant trees are
common and threaten a major change in species compdstadker 1989) In the YFPD,
especially withPinus lambertianasuch changes are undesirdiolethe natural history of the
stands compositigrand control measures includirgintroduction of fire will benecessaryf the

objectives are to restore it to its historical composition (etital. 2009)
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Figure10: YFDP spatial distribution ofbies concooDBH O 1 ¢ m.
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Figure11: YFDP spatial distribution ofbies concooDBH O 50 ¢ m.
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PinuslambertianaDouglas (sigar pine):

Pinus lambertianas a main component in the forest cover typeugh it rarely forms
pure stands, it grows singly or in small groups of t{é&gure 14 (Harryet al 1983)
Pinus lambertiandolerates shade better thRmus ponderosaut is slightly less tolerant tha
Calocedrus decurrersndPseudotsuga menzieamdmuch less so thafibies concolofHarry
et al 1983) As aspecieghat repeatedly follows the same behavior pattetrecomes less
tolerant with age, and overtoppedds decline unless releas&ih{och & Scheunef990).
ThesedominantPinus lambertianan old-growth stands were probably dominant from the start,

or released by natural causes early in life.

Pinus lambertianaypically grows on many different soils and thrives over a broad range
of elevations. Theest stands are at the middle and higher elevations in the western Sierra
Nevada, were massive, dRinus lambertianare surpassed in sheer bulk only by
Sequoiadendron giganteuiandl.) Buchholz ¢iant sequoia).Pinus lambertianarows at
elevations fron 575m to 2,375 m in the central Sierra Nevada, and may be as genetically
diverse in growth and adaptation as the simileahygingPinus lambertianandAbies concolar
Growth is strongly correlated with seed source elevation in some conifers, but not in others.
WhetherPinus lambertiandnas adapted to environmental gradients associated with elevation is

unknown (Harryet al 1983).

Abies concolowould be the climaxspecies in migd conifer forests in the adrsce of
any natural disturbanaaich as firdecause disturbancé&equently cause gaps, in whiahll
allow the releasef therelative toleranPinus lambertiandahatareadapted to grown this area
(Harryetal. 1983) For these reasorBinus lambertianas often adapted to regenerate in a

sheterwood silvicultural systertKinloch & Scheuner 1990

Fire exclusion has resulted in dense stands in this forest type and many others, which may
create additionadtress for these generally shad®mlerant pinegAgee 1993) Fire exclusion
also allows fuels to accumulate, and it is unclear how affected populations will respond to the

reintroduction of fire (Van Mantgemt al 2004).
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Figure12 YFDP diameter distribution d?inus lambertiana 50 cm.
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Figure13: YFDP diameter distribution d?inus lambertiand®® 50 ¢ m.
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