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Introduction 


B
lue oak (Qu.enus douglasii H. & A.) is the most exten­
sive hardwood cover type in Califomia. covering nearly 
3 million acres (Bolsinger 1988).1 Despite its wide­

spre.ad distribution. ecologists and land managers have become 
increasingly concerned that this habitat is rapidly disappearing. 
Since 1945. 2 million acres of oak woodland in California have 
been convened 10 agricultural. residential, and commercial uses: 
more than 50 percent of this conversion has occurred in blue oak 
(Bolsinger 1988). Perhaps of even greater concern. however. is 
the apparent widespread absence of regeneration in the species. 
In nearly all parts or the State. recruitment of mall trees is 
apparently inadequate 10 compensa1e for the mortality of older 
individuals (Bolsinger 1988: Muick and Bartolome 1987). 

Vegetation classilications for blue oak generally have been 
broad. Some schemes recognize u blue oak woodland or phal-e 
(Barbour 1987. Griffin 1977), while others lump blue oak with 
other oak woodland types (Jepson 1925). Allen-Diaz.and Holzman 
( 1991) used tree. subshrub. and shrub data from the Vegetation 
Type Map survey (A llen and others 1990) lo subdivide the blue 
oak type into 12 subseries. To date. however. rhe important 
herbaceous component has not been used to classify blue oak 
woodlands. 

Bot.singer t 1988) estimated that 14 percent of blue oak habitat 
is in National Forests. Of this 400,000 acres. about 30.000 acres 
are in Los Padres National Forest. On the central California 
coast. liveSl()ck grazing is the principal use of blue oak wood­
land. In this region blue oak cover is particularly imponant to 
grazing because forage pmduction is considerahly higher be­
neath oaks than in !he surrounding grassland (Frost and 
McDougald 1989. Holland 1973. McCl.u1u1 and B.u:tolome 1989). 

The area encompm,sing southern San Luis Obispo and north· 
em Santa Barbara Counties was selected for clm,silication be­
cause it contains the most exrensive areas of o,ik rangelands in 
Los Padres National Forest. The management and research ap­
plications of such a classifica1ion have been discussed at length 
(Hall 1989). In the cnse ofblue oak. plant community classifica. 
tion can be used to do the following: (a) assess and predict 
wildlife habitat. (b) evaluate forage and cordwood production. 
(c) compare and suggest reasons for different rates of resprouiing. 
and regeneration. (d) rank stand susceptibility to insect defolia­
tion and parasitism. and (e.) measure fire effects. 

Normally. vegetation is classified into plant associations that 
are late seral (climax) plant associations and their associated 

1To convert English 1ncasuremc111,. ,o metric. use this 1at,k 
To Find Mu ltiply By 
Cen1in1(•tcl" inchc~ 2.54 
Mo:tcr~ feet U.:l04il 
Kilomc1 cr~ miles 1.61)1} 
Squ:ire meter.; squure Ceet 0 .()()29 
Square 111etc1-i:/hecWR' ~quarc feet/acre 0.03.76 
Hcc1:1rcs acre~ 0AQ48 
~C (°F-32) 055(> 
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soils and geomorphology (Allen 1987). Because blue oak wood­
lands in the study area have bee.n grazed by domestic livestock at 
least since the turn of the century. however. we have clm;sified 
the vegetation into plant communities- a tem1 used when suc­
cessionaJ status <)fa plant association is unknown. 

This report classilies blue oak woodlands and forest s of 
southern San Luis Obispo and no11hern Santa Barbara Counties 
into plant communities and describes the soils. vegetation, and 
stand stJ·ucture ofeach community. 

Study Area 


Topography 
The headwaters of the Salinas River flow through the narrow 

valley that divides the La Panza Range 10 the northeast from 
Garcia Mountain and Los Machos Hills to the l-Outhwe:;t (jig. I ). 
Garcia Mountain rises abruptly ( 1200 ft per mile) from the 
Salinas River 10 a maximum elevation of approximately 3200 
feet. In the vicinity or Branch Creek and Alamo Creek. however. 
Garcia Monntain gives way to Los Machos Hills-a series of 
dissected hill ::. that seldom exceed 2200 feel in elevation. In 
contrast. the La Panza Range nonheast of' the Salinas River has a 
band of low foothills along its westem boundnry that creme a 
gentler ascent to elevations of near 4000 feet. 

South of the Cuyama River. the Sierra Madre ascend quickly 
( IOOO ft per mile) along their eastern boundary with the Cuyama 
Valley. This southeast trending ridge reaches elevations of 4500 
feet near Miranda Pine Mountain. Southwest of 1his ridge the 
mountains are rugged bul gradually decrease in elevation toward 
the coast. 

Geology 
The northwest trending Rinconada fault marks a regional 

tectonic boundary between two terrains: the Coastal .md Salinian 
blocks (fig. 2). The Coastal block fonns the southern extremity 
of the Sama Lucia Mountains. These mountains are composed of 
intensely defom1ed Franciscan rocks overlain by upper Creta­
ceous sedimentary rocks: mm·ine sandstone. shale. and con­
glomerate (Dibblee 1976, Vedder and Brown 1968). Northeast 
of the fault is the Salinian block. Basement rock of this terrain h, 
granite with overlying early Tertiary :;edimentary rocks also 
composed of marine sandstone. shale and conglomerate. 

All major mountain uplifting in the region took place in the 
Quaternary. primarily during the Pleistocene ( Dibblee 1976). 
The Sierra Madre were elevated between the Rinconada fault 
and two southwest-dipping thrust or reverse faults. the South 
Cuyama and Ozena faults along the nonheastem base of this 
mountain block. ll1e La Panza Range uplift w.is fonnecl by 



• LA PANZA RANCH 

- 35° 12· 

\.os Machos 
Hills 

o. Branch Mountain 

.BM 

MPM 

0PINE CANYON STATION • 
M11 anda Pine Mountain 

Figure 1-The study area encompasses southern San Luis Obispo and lines: Avenales (AV), Miranda Pine Mountain (MPM). and Branch Moun­
northern Santa Barbara Counties. Shaded areas are oak woodland and tain (BM). Solid line is the boundary of Los Padres National Forest. 
forest. Herbaceous vegetation regions are indicated by the dot·dashed 
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arching and Lilting northeastward on the northeast-dipping La 
Panza fault (fig. 2). 

Climate 
Climate in the study area is characterized by cool. wet winters 

and wann. dry summers. Most precipitation falls as rain between 
November and March. Average annual precipitation declines 
steeply from west to ea<;t. For the relatively more coastal sta­
tions. average annual precipitation is 20.7 inche..<. at Pozo and 
18.5 inches at Pine Canyon Station. In contrast, average annual 
precipitation east of the La Panza Range is 8.7 inches at La 
Panza Ranch. and east of the Sierra Madre is 6.4 inches at 
Cuyama (34 miles ea<;t-southeast of Pine Canyon Station). Jn the 
southern part of its range, blue oak reaches it~ limit where 
average annual precipitation is I 1- I 4 inches (Holland 1973). 
Average daily maximum temperatures in summer at Paso Rob­
les, 37 miles northwest of Pozo, vary from 87 to 94 •F, while 
average daily minimums vary from 47 to 50 "F. In winter, 

• Pozo 

... 
•, . 

0 
C 

- 35° 12' t 
N 
I 

a Lower Cretaceous shale 

Franciscan rocks 

Basaltic rocks 

120° 15' 
I 

average daily maximum temperatures range from 60 to 69 •·F. 
and average daily minimum temperatures range from 31 to 
36 "F. 

Fog penetrates the Salinas River valley for much of the year 
but tends 10 be much less frequent in the inland portions ofthe La 
Panza Range and Sierra Madre. 

Distribution of Blue Oak 
Pure stands of blue oak forest. woodland and savanna domi­

nate the study area and range in elevation from 1500 feet along 
the Salinas River to 3500 feet at Miranda Pine Mountain. Blue 
oak forests. woodlands. and savannas cover large continuous 
areas especially along the Salinas River, but more often stands 
occur as islands of varying sizes in a matrix of other vegetation 
types (jig . I). In the valleys. blue oak stands are usually patchily 
distributed in open grasslands with individual trees scattered 
between the clumps (r<>l'er photo). With increasing elevation. 
blue oak woodlands usually abut chaparral or coastal sage scrub. 

s Formation 

Santa Margarita Formation 

Monterey ShaJe 

Vaqueros Sandstone 

Nonmarine conglomerate and sandstone 

Alluviu m 

V'v'v 
'v V Morale 

000000 

000000 

ODO
DO 

TT T TT T 
TTTTTT 

..... Lower Tertiary sedimentary .... • ·: ! ... rocks 

Upper Cretaceous sedimentary 
rocks 

- :{::;] Basal conglomerate ·K;~
It~JIIGranitic roe.ks 

... ' .. 

• ... '• .• • 

...·• ' .,, . 
~ .... 

Figure 2-The study area Is divided into the Coastal and Salinian blocks by the Ainconada fault (modified from Dibblee 1976). 
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Ar middle and upper elevations. the boundary between oak 
woodlands and chamise (Ade11osumw.fascicular11m) chaparral is 
often well defined. 

Foothill pine (Pi1111s sahi11ia11a ), an a~ociate of blue oak over 
much of its range, is locally abundant on north-facing aspects 
only in the Pozo area. On lower-slope benches and north-facing 
aspects of Garcia Mountain. blue oak mixes occasionally with 
coast live oak (Q. a.~rifolin). Valley oak (Q. lobata) is most 
prevalent on the Salinas valley floor and along stream courses 
where it intenningles with blue oak. Interior Jive oak (Q. wislizenii) 
is a minor associate of blue oak in the Sierra Madre. 

TI1roughou1 the study area blue oak woodlands and forests 
are best developed on north-facing aspects. Along the Salinas 
River and upper Alamo Creek, stands frequently occupy east-, 
west-, and occasionally south-facing aspects. Solllh of Branch 
Mountain and in the Sierra Madre. blue oak is increasingly 
confined to northern exposures with other exposures dominated 
by chaparral. coastal sage scrub. or-less frequently-annual 
grassland. 

Methods 


Sampling 
In stands where blue oak overstory cover attained at least 20 

percent and undcrstory herbaceous cover exceeded 60 percent, 
208 plots were established. A stand wa<; sampled if oaks were 
relatively evenly distributed over the 0.1-acre plot on the same 
slope and aspect. 

Slope angle. aspect. and elevation were recorded for each 
plot. as was landform, slope position. and within-plot vertical 
and ho,izontal microrclicf. Slope classes were as follows: gentle. 
30 percent or less; moderate. 3 1-45 percent; moderately steep. 
46-60 percent: and steep. greater than 60 percent. Using slope 
and aspect we obtained an estimate of potential annual solar 
insolation for each plot using rhe tables of Frank and Lee ( 1966). 
In genernl. plots with high solar insolarion are wann and dry. 
while those with low solar insolation are relatively cool and 
moist. Thus. solar insolation serves as a crude measure of topo­
graphic effects on the vegetation. Percent cover of moss and 
rocks also was noted. Height was measured for an aver<1ge tree in 
each of the obvious canopy layers. 

Percent foliar cover for all plant species was estimated visu­
ally and recorded into the following modified Braun-Blanquet 
percentage cover scale: 0-1, 2-5. 6-25. 26-50. 51-75. 76-1 00. 
Litter. thatch. and bare ground cover were placed in the same 
classes. Overstory co,·er was measured for trees with larger than 
I-inch diameter at breast height (d.b.h.) with a concave gridded 
mirror (Lemmon 1956). by averaging five values taken in the 
plot: one near the pier center and the others 24 feet parallel and 
perpendicular to the contour from plot center. The d.b.h. of each 
tree in the plot was recorded in 2-inch increments. In addition. 
rhe d.b.h. was measured for the 25 nearest trees to plot center. as 
long as; they were growing on the same slope and aspect as the 

plot. Height and diameter of snags taller than 3 feet were re­
corded, as were the bottom diameters ( ~ 3 in.) and lengths ( ~ 3 
ft) ofdowned woody material. 

A soil pit was excavated in each plot to a depth of40 inches or 
bedrock. whichever was encountered first. Thickness of the A 
horizon was mea~ured and its color. texture, percentage coarse 
fragment content, and pH were recorded. The sm11e data were 
taken for the subsoil. Soil draim1ge. rootability. and lithology 
also were noted. Available water capacity (A WC) was calcu­
lated using soil horizon data for the entire profile and for the top 
20 inches of soil (A WC20). where most herbaceous species are 
rooted. 

Plot data were collected from the study area between late 
March and tare May over a period of 3 years. In 1986 and 1987. 
77 plots were sampled in the area from Pozo to the Cuyama 
River west of Branch Mountain (jig. /). In 1987. 53 plots were 
also sampled in the area from rhe Cuyama River to Miranda Pine 
Mountain and in I 987 and 1988. 78 plots were sampled in the 
area east of Branch Mountain. 

Within the study area. 10 allotments have been grazed almost 
continuously by cattle since 1900. Data on stocking rates have 
been collected since 1945 and. typically. allotment grazing re­
gimes have been highly variable. At the time of sampling. four 
allotments were grazed the entire year. and rhe other., were 
grazed from I to 5 months. Although we are certain grazing has 
contributed to changes in the composition of blue oak vegetation 
in the study area. the quality of the stocking data did not pem1i1 
their use in the analysis of vegetation-environment relationships. 

Data Analysis 
We analyzed species cover data using two-way indicator 

species analysis: TWINSPAN. which is a polythetic divisive 
classification technique (Hill 1979): and Dctrended Correspon­
dence Analysis (OCA). which is an indirect ordination tech­
nique (Hill and Gauch 1980). Midpoint values for each cover 
class were used in the analysis. Species witJ1 less than three 
occurrences in each region were omitted from the analysis. 

The first division of TWINSPAN scparnted the plots into 
three distinct geographic regions (flis. I and 3): A venal cs (77 
plots). Miranda Pine Mountain (53 plots). and Bnu1ch Mountain 
(78 plOL<;) (Borchert and others 1991 ). Plots from each region 
were analyzed separately and cla~silied into plant communities 
using progressive fragmentation (Bridgewater 1989, Peet 1980). 
Plots from a region first were ordinated with DCA. and con-e la­
tions were calculated between environmental variables and first­
and second-axis scores. Bivariate scattergrarm; for each signifi ­
cant correlation (r ~ 0.50: p ~ 0.05) were then examined for 
marked changes in DCA scores along the environmental gradi­
ent. A group of plots associated wilh a marked change in DCA 
scores suggested sig11ificant changes in composition. If signifi­
cant differences in scores were detected. the group was removed 
from the analy;;is and retained as a potential community type. 

The remaining plots were again run through TWINSPAN 
and, based on the tirsr division. were separated into two groups. 
Each of the two groups were ordinated separately with DCA 
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and. as before. scattcrgrnms of DCA-cnvironmcnt correlations Si te index was calculated using height auained by dominant 
were examined for groups ofplots with markedly different DCA trees at a d.b.h. of IO inches. Based on measurements of I 04 
s<.:ores. After removal of uny grouped plots. remaining samples trees from four sites in the study area (Harvey 1989). a site index 
were su~jccted 10 TWJNSPAN. and the process was repeated of26 feet was used for the PAI e4u.1tion. 
unti l we obrnined plot groups with relatively homogeneous spe­ The Shannon-Wiener index (- r p In p) was used 10 calculate 
cies composition that l:Ould not be funher divided. An example a d.b.h. diversity index for 1J1c 25 t~s in °each l.tand. where P, is 
of this analysi:-: sequence for Avenales is presented in figure 4. In the proportion of the 25 trees in the ith d.b.h. class. 
some instances. species presence-ab ence ordinations were used 
10 clarify group membership of some plots. 

Site index (SJ), periodic annual increment (PAI). and volume 
(VOL) were culculatecl using equations developed by Standiford Results and Discussionand Howitt ( 1988): 

SJ = exp[ ln(Hn + 3.103 * ( 1/d.b.h.) - 3. 1031 Soils 
Soils from the 208 plots were classified into 4 orders. 7 great PA I = 0.00195 * VOL"t.~fl.\?J * SJll 1lMII 

groups. 25 subgroups. and 60 families. The most prevalent soil 

orders arc Mollisols and Alfisols: Argixerolls and HaploxcraJfs VOL= -510 + 30.9 * BASAL AREA 
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Figure 3-Detrended correspondence analysis (DCA) of the 208 study plots was used to identify potential 
communities. 
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Avenales, No77 

Variable r 
Overstcry crown cover 0. 10• • • 
Solar lnsolatlon 0.69· ·· 
Slope 0.67· · · 

/ 
Low solar lnsolatlon. high overstory Rlgh solar lnsolatlon. low overstory 

crown cover. N•45 crown cover, N•32 
Variable r Variable r 

Elevat Ion 0.66· · · Slope 0.73••• 
Slope -0. 56· .. 

Basal area 


/Overstory crown cover 0.56• •• 

/
Upper elevation mesic, N•l5 Lower elevation meslc. N•30 Slopes i30 percent, N•22 Slopes>30 percent, N•l2 

Blue oak/phlox-leaved Blue oak/wart spurgo­ Blue oak/foxtail grass-­ Blue oak/Chile lotus­
bedstraw-baJada lupine golde.nback fern Johnny-JW11p-up purple needlegrass 

Figure 4-Steps used to class,ty the 77 Avenales plots show oorrelat,ons between environmental variables and detrended correspondence analysis 
scores. where r 2. 0.50. Second-axis detrended correspondence analysis correlations are indicated by a ·rbefore the variable. • •• indica,es significance 
at 1he p < 0.001 level. 

are the dominanl great groups (whle I). Soils were classified 
into 60 families of which the most abundant families were these: 
Chualar (41 plots). Modesto ( 16 plots). Ootclla ( 14 plo1s). and 
Ramona ( 14 plots). 

The distribution of soil taxonomic groups in the three regions 
i:, ::.imilar (rahl<· I J. Argi,crolls. especially Pachic Argixerolls. 
.1re best represen1ed in Avenales. Haploxeralfs. on the other 
hand. are most prevalent in Miranda Pine Mountain and Branch 
Mountain. The only other notable difference is that Xerocrcpts 
are somewhat better represented in MirJnda Pine Mountain than 
in 1he 01her regions. 

In Sutter and Yuba Counties. blue oak volume wa.; higher on 
moderately deep soils 1han on shallow soils, presumably be­
cause of lower A WC,, in shallow soils (Lytle and Finch t987). 
Also. moderately deep soils wi th a distinct clay layer (claypan) 

Tobit I-Per, 1•n11111r tlmnh1111011 of plm., I"· Ort.fer <111// Gre(II Cim11p. ll'ithi11 
t!(Jt' /J ,·,•g,on 

Order U1c:11 Group Rc~1on 

A"cnalc.~ J\lir:md:1 P111c Bmnch 
Mou111a111 M,,unt~in 

• ••-•--•·- · •••--··-· - ·/ll'fl 'l ' II/ - · · - •·· · - · ·-·---

Alfhol, 
I faplowmlfs 19 3-l ~x 
P.ilc,cralf, J 2 

Sul>lolul !2 36 :w 

En11,01'. Xcronhcn1, J -l 

ln,~pliM,I,. Xcrocrcp1, 8 3 

M11lli~(II:, 
r\rgi>,croll~ 60 '!,7 J<, 
Haplox,·roll~ I:? 11 II 
Pulcxcrolls I -l 

Subtotul 7J 52 57 

had lower mean volumes of blue oak than did moderately deep 
soils wi thout this layer. Pillsbury and Stephens ( 1978) found a 
moderate correlation (r = 050) between average soil depth and 
gross volume of hardwoods on the Central Coast. In this study. 
however. we found no significant correlations between soil depth 
and volume. although in several regions herbaceous vegetation 
composition was significantly correlated with A-horizon coarse 
fragment content and A WC20 (Borchen and others l 991 ). 

Avena/es Stand Classification 
First-axis DCA scores for the 77 Avenales ploti, were signili­

cantly correlated with overstory crown cover, solar insolation. 
and slope angle (jig . .J). Environmental variables and second­
axis scorei. were not significantly correlated. Using the first 
division of TWl !\SPAN. plot-; were divided into two major 
groups: tl10se with high solar insolation and low ovcrstory crown 
cover (32 plots). and those with low solar insolation and high 
overstory cover (45 plots). 

The 45 plots with low solar insolation and high overstory 
crown cover were divided into two groups: the first group of l 5 
plot.s appeared in a regression of second-axis DCA scores and 
elev:11ion. and comprised the blue oak/phlox-leaved bedstraw­
bajada lupine community (jig. 5). The second group of30 plots. 
the blue oak/goldenback fem-wart spurge community. showed 
considerable compositional variation but not enough 10 warrant 
fu11her subdivisions. 

DCA scores for the 32 reordinated plots with high solar 
insol:u ion and low overstory cover were correlated with slope on 
1he fir.st DCA axis (fl!!.- -I). TWINSPAN divided these plots into 
1wo groups: those on slopes of 30 percent or less-blue oak/ 
foxtail grass-Johnny-jump-up community (20 plots) and those 
on slopes of greater than 30 percent-blue oak/Chile lotu,;­

purple needlcgrass community ( l 2 plots). A key to plant com­
munities of the Avenales region is in appendix A. 

USDA Forc~I Scrv1cc Gen. Tech. Rep. PSW-GTR-1:.W. 1993. 6 



..,. QUDO/ EUSP- PITR 
D QUD0/CAAN- LUC02 

-3500 D 
DD 

.5000 - -
C 
0 

..... 
~ 2500 
<V 

w 
..,. 

..,. D 0 D 

2000 

1500 

.,. 

~ 

..,. 

........ 

..,. 

........ ..,. 
..,. 

..,.l 

..,. 
..,. 
..,. 

..,. ..,. 
"ff ........ ..,. 

..,. 

1000 -t----..---,----,----,---.,---,-----i 
0 20 40 60 '30 100 120 ,.:o 

DCr\ l 

Figure 5-Abivariate scattergram for elevation and first-axis detrended 
correspondence analysis (DCA 1) scores for the 45 mesic plots in the 
Avenales region divides them into twocommunit,es: blueoak/goldenback 
fern -wart spurge (OUDO/EUSP-PlTA) and blue oak/phlox-leaved bed· 
straw-bajada lupine (QUDO/GAAN-LUC02). 

Avena/es Plant Community 
Descriptions 
Blue Oak/Foxtail Gras~ohnny-Jump-Up 
(Quercus douglasii!Hordeum leporinum-Viola 
pedunculata) 
QUDO/HOLE-VIPE 

Environmental Setting-l11e blue oak/foxtu ii gras1'-Johnny­
jump-up community covers large continuous areas of priva1c 
lands adjacent 10 Los Padres National Forcs1. especially in the 
valley bordering the Salinas River Ui.~. 6). In the fore.st. how­
ever. stands of this type are widely scauered and typically oc­
cupy !lat to gently sloping ( ~ 30 pct) tocslopc bcnchc:-.. usually 
no more than 0.1-0.5 acre (table 2 ). 2 All hough this community is 
mos1 prevalen1 at elevations below 2000 feet. it also occurs at 
higher eleva1ions. 

Soils-The majori1y of soils supponing 1his community are 
mcxkra1ely deep to deep and develop equally from hard and sofl 
sandstone (whle 3). Unlike soi ls of the 01her Avenales commu­
ni1ie~. sandy loams domina1e 1he A horizon. and gravelly and 
coarse sandy loams dominale the subsoil. High A-horizon coarse 
fragment conicnt is primarily rc~ponsiblc for the low average 
AWC20 of 1h is communi1y (whit•3). 

:rah/es1- 5 foll ow rhc l:1,1 pl,m1 co1111nunt1) tk,crtplloo for t ho• 1\ vcnalc, 
reg.io11. 

Figure 6-Typical stands of the blue oak/foxtail grass-Johnny-jump-up community In the Avenales region occupy 1oeslope benches. 
The signpost is marked in 1-foot segments. 
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Vegctati\'C Char.icteristics--Compared with other AvenaJes 
communities. this one has a relatively high constancy and cover 
of 1:ut-kavecl geranium (G<'mni11111 di.uecnrm ). foxtail gr,tSs 
(/ l,mlc11111 l<'pt1ri1111111 I. bur clover (Medimgo pol_w1wrp/,a). hedge 
mu,1ard (Sisy111hri11m offici11all'). chick weed (Su·llaria media). 
Johnny-jump-up (\'iolo ped1111rnlata). and annual fescue {\ '11/pia 
111C'gal11ra i / whit: ./). Shrub covcr is insigni fi1:ant: toyon 
/ lle1<•rtJ11tt'h•., arbmi(oliu) is lhe only species with a con.,tanc:y 
grca1cr 1han 5 percent. 

Bccau~c of the high representation ( 18.6 pct) of trees in d.b.h. 
c.:lasses equal to or grcala than 18 inches Ui.~. 7). lhi~ community 
ha). the highes1 d.h h. diversity index in the Avenalc). region 
/whl<' 2). Based on Harvey's ( 1989) d.b.h.-age regres:-.ion for a 
stand in 1his community, trees 18 inche" d.b.h. arc at lea. t 150 
years old. indicating that a relatively high proponion of large. 
old trees inhabit this community. In addition . .ilthough average 
tree densi ty in this community i:-. the lowe~t in 1he Avenale, 
region (whle 1J. average b:t,;al are..i. volume. :.mu PAI per tree arc 
unusually high. suggesting that trees are nol only long-lived h111 
also are very produc:1ive in this environmental setting. 

0 

~ ·~ 1& ?O , J 28 3: 3E 40 
U1,1nwt c· r C'l c1 ssc·s (2 111 ) 

Figure 7-The diameter distribution for 500 trees (>1 1n. d.b.h.) 1n the 
blue oak/foxtail grass-Johnny-Jump-up community 1n the Avenales 
region shows the high percentage of trees with d.b.h. greater than or 
equal to 18 inches. 

Blue Oak/Chile Lotus-Purple Needlegrass· 
(Quercus douglasii/Lotus subpinnatus-Stipa pulchra) 
QUDO/LOSU-STPU 

Em iron mental Setting-The low-elevation blue oak/Chile 
lotus-purple nccdlcgra:-.s community is rare in the study area. It 
occupies undulating. moderate and steep slope!-. that .ire equally 
distributed on east-. south- and wcs1-facing s lopes with high 
solar insolation ljig. 8. tahle 2). Like lhe bl ue oak/foxtail gras:-.­
Johnny-jump-up community. stands of th is community tend to 
be scattered ancl small. ranging from 0.1 to 2 acres. 

Soils-This community has the highest percentage of shal­
low ~oi I:. in the A venal es region (w Me 3 /. Hard sandstone is tJ1e 
primary parent material. The prevalence of shallow soils may 
renect the low rate of soil weathering in this xeric environment 
Together. the Botella. Inks, and Ryers Families make up 50 
percem of the plots (wh/e 5 ). 

Vegetative Charactcrislics-Spccics with high conswncy 
relative 10 other Avcnulc,; communities arc blow wives 
(Achymcl""'IW 1110/lis). Mariposa lily {Calodwrt11., sim11/a11sJ. 
Chile lolll:- (Lows s11hpi1111a111.,·J. and purple necdlegra).J, (Stipo 
pulcltra) (wh/e 4 ). 

Blue Oak/Wart Spurge-Goldenback Fern 
(Quercus douglasii/Euphorbia spathulata­
Pityrogramma triangularis) 
QUDO/EUSP-PITR 

Environmental Setting-The blue oak/wart ,purgc­
goldenback fem is the most widespread plant community in the 
Avenaks region. occupying lower and middle concave slopes 
below 1000 feel e levation (jig. 9). Slopes are moderately steep 
wirh low solar insolation, and most face we..-;1-northwest through 
east-norrheast (whle 1J. 

Soils-Soils in this rnmmunity are mostly mcxlerntely deep 
10 deep and arc derived primarily from hard sand~tone rtahi£' J J. 
Gnivcl ly-day and gr.ivclly-cla) loam tcXtLirc:~ arc panicul;irly 
well reprcscn1ed rcllccting the high rate of soil weathering that 
lakes plat·e tn these low-solar-insolation ,;etting:,. where :soil 
moisture remains high for much of the year. 

Vegetative Clrnraclcristies-Specic). with high constancy 
(>50 pcl) in thi:-. communi1y compared with other Avcnale~ 
communitieJ.. include lhe).c: golden ,;tars (8/00111l'ria tToceu). 

elegant clarkia (Clar/...ia 1111g11ic11/ma). Chine:,e hou).cs (Ct>llinsia 
hereropltyl/aJ. wan spurge {E11phorbia sputl11tlaw), slender cot­
tonwced (Mh ropus rnlifomirns>. golden back fem (Piryrogmmma 
rria11g11lt1ris}. long-spurred plectritic (Plecrri1u.\ cilio.m J. Cali­
fomia butter:up (Rm11111ntl11., califnmirnJ}. and hairy-fruited 
buuercup (R. heheca,pus). High constancy :ihrubs include hon­

eysuclde (Ltmicera imerr11pra) and poison oak (Toxicodendmn 
clil·ersi/nlmm) (rahle 4 /. 

This community has rhe highest average species richness. 
ovcrstory crown cover. and tree density in the Avenales region 
(whle '2>. Fil"ly-cight percent of the trees are concentrated in 
the 2- to 6-inch d.b.h. classes ljig. / 0). resu lting in the lowest 
d.h.h. <liver:sily index. Using Harvey · s ( I 989) d.b.h.-age re­
grc,:-ion in a stand of this 1ype. most trees ( 74 pct) arc likely 
le'>). than I (1(1 year~ old. 

USDA Fcu·cst Service Ci.:11. Tcc.:h. Rep. PSW-GTR-139. 199:1. 



Figure 8-Stands of the blue oak/Chile lotus-purple needlegrass community in the Avenales reg,on occupy slopes with high solar 
insolation. The signpost is marked in 1-foot segments. 

Blue Oak/Phlox-Leaved Bedstraw-Bajada Lupine 
(Quercus doug/asii!Ga/ium andrewsii-Lupinus 
concinnus) 
QUDO/GAAN-LUC02 

Environmental Setting-The blue oak/phlox-leaved bed­
i.truw-bajada lupine community occurs at elevations above 2000 
ft on concave and undulating moderate slopes 1hai are equally 
distributed on exposures facing west-northwest through east­
northeast (jig. I I). Mos1 stands ciccupy middle and upper slopes. 

Soils-Soib in this communi ty have the highest average 
coarse fragmcn1 content and thickest A horizons in the A venales 
region . Soils differ from soils in other communities by the 
high representation of loams and gravelly loams in the A 
horizon. and gravelly-clay loams in the subsoil (ta/J/e J ). This 
community also is distinguished from other communities by 
the relatively high percentage of LI ilie and Pachic Ultic 
Argixerolls (3J pct) and Ulric Haploxeralf· (7 pc1) (tahle 5). 

L,SDt\ fore,1 Scn,,cc Gen. Tech Rep. PSW-GTR-139. l'J9J. 

The low bm,c saturation in the upper 30 im:hcs of lhc profile 
distingu ishes these ~oils from the more common Typic 
Argixcrolls. Low bas\! sa1urntion m;iy have developed in this 
upper clcv:uion environment as a result of the combination of 
comparatively high precipitation and coar:-c- textun.:d :,;oils. 
through which percolating water read ii)' carries di-;solvcd salts 
(bask cations). In addition. high org.inic carbon content of 1he 
A-horizon may contribute 10 the accumulation of humic aeitl. 
thus decreasing average pl I and base saturation. 

Vegetative Characteristics--Specie, with l'<>mparatively 
high con:,tancie::. in this community include the,c: phlm.-lcaved 
bedstraw (Gafium <lllcltell'siiJ. "hisl..cr linanthu, (Li11a111h11.1 

ciliatus). bajada lupine ( Lupmus nmci111111.1). and tomcat clo­
ver (Trifolium tride111m11111) (tablr ./ ). Tree dcn-.ity and hasal 
area arc both high resulting in the highest volume and PAI of 

the Avcna.les communities (table 2J. 
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Figure 9----Slands of the blue oak/goldenback fern-wart spurge community in the Avenales region occupy concave slopes with low solar 
insolalton below 2000 feet. The signpost is marked in 1-1001 segments. 

25 

:e 

I () 

D1c1meler C'IAs~I!~ (2 1n ) 

Figure 10-The diameter distribution tor 750 trees (> 1 in. d.b.h.) in the 
blue oak/goldenback fern-wart spurge community in the Avenales region 
shows that more than half have a d.b.h. of 2-6 inches. 
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Figure 11-Stands of the blue oak/phlox-leaved bedstraw-baJada lupine community in the Avenales region occupy slopes above 2000 
feet. The signpost Is marked in 1-foot segments. 

Table 2- T11pogra11itil', .tw11tl s1ru,·111rr, mul 1·l!gt·11Jtir1• r/wr<1< ll!l'llliD oj 1•h111/ t"tJJ111111111i1ies i111hr A1'<'t1<1/(•1 r,',i:11111. I t1/11f', orr m1·a11.,. 

QUDO/J-IOLE-V!PE' QUD0/LOSU-STPU1 QUDO/EUSP-P!TR ' QUDO/GAAN-LUC0'.'.0 

1928 1916 1795 '.?738E!eva1ion (feet) 

Slope (percent) 16 41 44 39 

No preference E10S 10\V WNW to ENE mos1ly W 10 WNW 

Potential • .urnual solar i11\ol:11iu11 
(Kilogram call0.15 111:f>·,·ar> 

Aspect 

268 2S5 :m 240 

Lower. benchc~ Middle Lower. middle Middle. upper Slope position 

110 2Jll 22XDell$ity \1rces/;1cn:) 

Total basal area (fect1/uore) 95 86 85 108 

Volume (fcel '/acre) I 2 1.17 2 116 21.<27 

Periodic annual increment (feet '/acre/year) 12.9I 1.7 !0.9 10.8 

Tall. mi<ldll- and 1cm 
tree heighh (feel ) 27. 1. IX.8 2U. 16..'.'i 2J.6. 17. 1 22.:i. 16.6 

12.2 l ().J 10.3 11 .0 

Over.story tree cover \percent) 68 69 l!J 79 

Shrub cover (pcrcc111) <I < I 

Mean species richness 47 49 :i8 J5 

O.b.h. diwrsity index 1.9701 1.7682 1.61)<)3 1.77% 

'Blue oak/foxtnil grass-Je>hnny-Jmnp-up. 
'Blue oak/Chi le lotu~-rurplt- nccd!cgras~. 
'Blue oak/wan spurgc-gol<lcnback ft:rn. 
'B!uo: oal./phlo!t-lcavt:d hed,trJ\\ -b;1jada lu1>inc. 
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Table J-Soil cltaracteristics CJjplam ,·om1111111itil'S i111he t\l'e11ales re11ion. Values are mea,1s. 

Characteristic 

A-horiwn 
Thick.ne.~ (inche.~) 

Coarse fragment 
(percent) 

Texture 

Color 

pH 

Sub~oil 
Course fragment 
(percent) 

Texture 

Color 

pH 

Available water 
c:ipacity (inches/20 
inche.$ of soil) 

Soil depth (inches) 

Soil drainage 

Parent material 

Roo1abiJi1y 

QUDO/HOLE.­ QUDO/LOSU- QUDO/EUSP- QUDO/GAAN­
VJPE' STPU2 PITR-' LUC02' 


(20 plots) <12 plots) (30 plots) ( 15 plots) 


5.4 

11:2 

Sandy loam; gravelly and 
gravelly coarse sand~ 
loam; sandy clay loam 

Dark brown: very dark 
grayish brown 

6.8 

21.8 

Sandy clay loam; 
gravelly. coarse. and 
cobbly sandy loum 

D11rk brown: very 
dark grayish brown 
and dark brown 

6.3 

2:20 

20 pct <20 
43 pct 21-40 
37 pct >41 

65 pct well drained 
15 pct somewhat 

excessively drained 
LO pct moderately 


well drained 

10 pc! excessively 


drained 

Hard and soft sandstone 

Hard and fractured and 
soft and fractured 

6.3 

7.9 

Mostly fine, gravelly and 
gravelly coasse sandy loam 

Dark brown 

6,6 

16.2 

Coarse and gravel ly sandy 
clay loam: clay loam 
and coarse clay loam 

Brown and dark brown 

63 

2.34 

42 pct <20 
33 pct 21-40 
25 pct >41 

58 pct well drained 
25 pct moderately 

well drained 
17 pct somewhat 

excessively drained 

Primarily hard sandstone: 
also shale 

Mostly ha.rd and fractured 

5.8 

6.3 

Sandy loam and fine.sandy 
loam; also gravelly clay loam 

Dark brown 

6.7 

16.8 

Mostly clay and gravelly 
clay: clay loam and gravelly 
clay loam 

Dark brown and brown 

6.3 

2.50 

20 pcl <20 
36 pc"t 21-40 
44 pct >4) 

o3 pc! well drained 
27 pc! moderately well 

drained 

Primarily hard sandstone: 
soft sandstone and con­
glomerate 

Hard and fractured and 
softand fractured 

10:3 

1219 

Sandy loam. gravelly 
sandy loam; loam and 
gravelly loam 

Dark brown and very 
dark grayish brown 

6.6 

32,g 

Clay: gravelly clay 
loam: very gravelly 
sandy loam 

Variety of colors 

6.0 

2.36 

21 pct <20 
22 pct 21-40 
57 pc! >41 

47 pct well draine<J 
20 pct moderately 

well drained 
33 pct somewhat 

excessively drained 

Mostly hard ~andstone: 
sofl sandstone and shale 

MosLly-soft and 
fractured 

' Blue oak/foxtail grJss-Johnny-jump-up. 
' Blue oak/Chile: lotus,purplc needlegruss. 
'Blue oak/wart spurge-goldcnback fern. 
'Blue oak/phlox-leaved bedstraw,bajada lupine. 
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Table 4-Co11s1t111C'_1· a,11/ cm·erfi,r speci<'.t vfhlue oak <·om,miniries in the A ,·enales re1:1io11 ,ifsouthern San L11is Ohispo Co11111y. 
Cc:lij,1mia ' : 

Ce>ver type and species QUDO/HOLE· QUDO/LOS U· QUD0/EUSP· QUDO/GAAN­
YIPE' STPU' PITR-' LUC02" 

(20 plots) ( 12 plots) (30 plot~) ( 15 plots) 

Ovcrs1ory trees 

Quercus ogrifolio 20/2 8/+ 13/2 7/+ 

Quercus do11g/asii 100/68 100/69 100/83 100/79 

Pbms sabinia11a 13/+ 

Unders1ory trees 

Q11ere11s agrifolio 20/3 13/+ 

Quercus dougla,<ii 25/+ 50/3 53/+ 73/2 

Pilms ,tabinio11a Sf+ 7/+ 

Shrubs 

Arcrosraphylo.f gla11ca 3/+ 20/1 

Artemisia ca!ifomica 25/+ 27/+ 

Cercocarpus betuloides 17/1 7/+ 

HetermrU'ln arlmtifoliu ':, /+ 7/+ 

lonicera /111err.11pto 15/+ 17/+ SOI+ 13/+ 

Q11erc11s dumvsu 3/+ 7/+ 

Rhon11111s ilitifolia 201+ 43/+ 7/+ 

Symphoroc,u1111s sp. 20/+ 17/+ 50/+ 40/+ 

Toxicode11dro11 diwrs'ilobum IS/+ 8/+ 53/+ 33/+ 

Subshrubs 

C nrnhmgyne Jilaginifolia 17/+ 30/+ 20/+ 

Eriophyl/11m co11fertiflor11m 8/+ 371+ 13/+ 

Herbs and grasses 

Achyrachae11a mollis 10/+ SO!+ 27/+ 7/+ 

A_r:oseris gru11difloro 50/+ 8/+ 40/+ 20/+ 

Agnseris heternphy/la 10/+ 17/+ 13/+ 7/+ 

Alclwmilla arl'e11.sis 10/+ 10/+ 

Amsi,u:kia intermedia S0/3 67/S 47/+ 80/1 

Am.rinckia men:iesii 30/+ 8/+ 10/+ 20/+ 

Anaga/lis arvensis JS/+ JO/+ 

t\straglaus gamhl!lianu., 25/+ 3/+ 

Avena barboto 100/21 83/28 90n 93/18 

AW'lla ft111w 40/4 83/32 97/26 93/25 

Bloomeria crocea SI+ 8/+ S3!+ 7/+ 

8rm•lesia i11<·mw 40/+ 23/+ 7/+ 

Bramus orenari11s 15/1 83/10 63/3 73/4 

Brom11s cal'i11at11s 15/+ 8/+ 40/+ 13/+ 

Bromus dio11drus 11/34 100/21 100/21 93/J.7 

Brnm11.r mudrite11sis 20/+ 75(3 87/5 40/+ 

Bromus mollis 100/37 100/18 97/14 100/11 

Brom11s ruhi·ns IOI+ 42/+ 13/+ 27/+ 

Co/ondrinio ci/iota 20/+ 

C11lndwr111s sim11/a11.< 20/+ 58/+ 20/+ 7/+ 

Copse/la burso-pasrorls SI+ 8/+ 3/+ 

Cemawea meli1c11sis 10/+ 42/+ 13/-t 

Ceras1i11m glomerotum 65/+ 83/+ 93/-t 40/+ 

l'llll lilllli'S 
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TaMI! 4-C1111.H11111·y 1111tl cm·erfor .,·,,ecit•.t o(hf11r 11uf.. com111unil1c·~ /11 rfw Are1111fes regt1•11 ofso111ha11 Sa11 Lui.vOhiS()l1 Co11111y, 
Cafifomic, 1 : co11ti1111ed 

Cover type and specie., 

Herbs and grasses. nm1i111wd 

Cltloroga/11111 pomeridia1111m 

Cirsiwn ,•r,/gare 

Clarkia affi11is 

Clarkiafllll"(llllWI 

Clarkia cyfiudrii:a 

Clarkia uni:1111·11/llta 

Clayumia 11erfollara 

Clt•111a1J1s fi.~11Stici{nlia 

Collin.via hcremphy/la 

C11ffi11,,i11 s11ursiflnm 

Crassula erecra 

Daurns p11sil/1~t 

Delplti11i11111 parryi 

Delpftini1111111mhr11nt/orw11 

Dicltelasremma p11/chel/11111 

Ootl,•cotlte1J111'11·,·,•/11111/ii 

Elymus gla11c1~t 

t:ri_t:er,mfoli,,.,,,,, 

Emdi11111 hrachycarpum 

Emdium t'i1·1u11ri11111 

Erodium 111oscha111111 

E1111lwr/1ia spwh11/ara 

Gali11111 a11dre•·sii 

Gali11111 ,111g11.rnji)/i11m 

G<tlium apari11e 

Gali1111111111ralr 

G11li11m 1111uallit 

Germ1i11111 di.,s<•1·111111 

Gilio dii'orum 

Il ord/'11111 lt'pori1111m 

Nypochoeris glahra 

Kod<'rwai.wwa 

Lacrum .terrio/a 

Lmhyru., res1i111., 

Lina111hus ciliatus 

Lirltnphm.~ma rymba/111111 

Lolium 11111/riflorum 

/.1J11l(J( JI/IJt lllrJ1'1tlt1tllltl 

Lcr11.r 111icraml11i1· 

Lurus p11rshi111•11s 

Lcrus s1rigosm 

Lorus .rnhpi1111olll.\ 

L11pi1111s bicolnr 

L11pi1111s n11ll'i111111., 

l11pi1111s densif/orus 

L11pi1111s 11a1111s 

Ma<lia gracilis 

QUDO/HOLE­
YIPE·' 

(20 plots) 

10/+ 

90/2 

90/1 

15/+ 

95/8 

25/+ 

55/+ 

20/+ 

80/+ 

70/+ 

5/+ 

25/+ 

85/9 

100/7 

65/4 

JO/I 

15/+ 

5/+ 

95/2 

15/+ 

25/+ 

65/7 

8S/+ 

85/12 

80/1 I 

5/+ 

10/+ 

JS/+ 

25/+ 

5/+ 

5/+ 

55/+ 

100/10 

15/l 

30/+ 

80/4 

QUDO/LOSU­
STPU' 

(12 plots) 

8/+ 

92/+ 

92/+ 

17/+ 

75/3 

83/+ 

I00/+ 

33/+ 

'i,J/+ 

75/11 

I0<.)/5 

67!+ 

25/+ 

67/+ 

100/2 

25/+ 

8/+ 

83/3 

42/6 

92/3 

JJ/+ 

17/+ 

8/+ 

42/+ 

8/+ 

17/+ 

2.5/+ 

83/7 

92/8 

33/+ 

25/+ 

8/+ 

75/4 

QUDO/EUSP- QUDO/GAAN­
PITR' LUC02" 

~lplots) ( 15 plots) 

13/+ 7/+ 

83/+ 93/+ 

83/+ 9";,/+ 

33/+ 20/+ 

67/1 60/+ 

97/11 100/18 

10/+ 

67/4 40/2 

:,7/+ 27/+ 

7/+ 7/+ 

63/+ 20/+ 

7/+ 7/+ 

10/+ 

93/+ 73/+ 

60/+ ~0/+ 

70/+ 70/+ 

13/+ 

73/+ 80/3 

20/+ 7/+ 

100/2 7/+ 

60/1 93/+ 

3/+ 

l(JO/+ 100/3 

7/+ 

53/+ 27/+ 

27/1 20/+ 

63/+ 80/3 

10/+ 7/+ 

40/1 60/+ 

40/+ 40/+ 

7/+ 

JO/+ 40/+ 

50/+ 73/2 

3/+ 

10/+ 

47/+ .Bl+ 

17/+ 

20/+ 

40/+ 20/+ 

87/1 93/5 

43/+ 87/+ 

3/+ 

7/+ 

100/3 93/3 

C(ll({lf/llC',\ 
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Table 4-C111ma111·yu11d ,·111·,•rfor sperii:s ofh/ue uak ro1111111111i1it,.r i111/Je t11·r1wles region nfsu111/tc•m S<111 Lui., Ohispo C1111111y. 
Cn/i/'r1mia ' : co111i1111t'tl 

Cover type and spec ie~ QUDO/HOLE­ QUDO/LOSU­ QUDO/EUSP­ QUD0/GAAN­
VlPE' STPU' PITR' LUC02" 

(20 plots) ! 12 plo!s) (30 plors) ( 15 plots> 

Herbs and grasses. ,·rm/1111wd 

Marah /abt1ce11s 25/+ 50/+ 40/+ 

Medicaxo polymor(lha 95/10 I()0/5 87/3 27/+ 

Melica califomica 35/+ 75/+ 70/+ -10/+ 

Ml'lica i111pe1:f<'t'l<1 17/+ 7/+ 

Micmpu.• r·alifomicus 30/+ 33/+ 67/+ 13/+ 

Mil'mseris 1'irg(111.I' 5/+ 17/+ J/+ 

Micrnseris heterncarpa 30/+ 42/+ 30/+ 27/+ 

Micm,reris lmdleyi 1()/+ 'I,/+ 23/+ 27/+ 

Micros1e1'1'.f grarili.,· 1.5/+ 25/+ T31+ 73/+ 

N1!111ophilo p1•d1111c11/at<1 35/+ '!,7/+ 

Orthoc017ms t111e1111at11s 20/+ 25/+ 13/+ 

Orthocarpu.f p111y,11rt1sct•m 25/+ 33/+ 10/+ 13/+ 

Paeo11ia cal,fornica 1.5/+ 23/+ 
P ellaea w1dmmed11('fn/ia 33/t 23/+ 7/+ 

Phorad(mdrrm 1·1//os11m 10/+ 17/+ 13/+ 13/+ 

Pi1ymgra111ma 1rio11.~11/nris 1.5/+ 33/+ 97/1 33/+ 

Pla.~iobot/u-ys 1101hofufr11s 55!+ 58/2 7/+ 

l'la11111go errc/il 5/+ S/+ 3/+ 

Plectritus ciliosa 20/+ S/+ 67/1 271+ 

Pt,a srnbrella 65/+ 67/+ 93/+ F.71+ 

PterostcKiO drymarioide.v 25/+ 83/+ 67/+ 33/+ 

Nm11111 c11/11s 1·alijnmin1s 30/+ 15/+ 73/5 IJ/+ 

Ra111111c11ll/S hehemrpus 60/+ 58/+ 97{}. 27/+ 

Sa/l·ia spathacra 15/+ 27/+ 
Sa11lc11/a bipi111ww 95{3 83/2 97/6 100/3 

Sr111ic11/o hi1>i1111111i}ida 70/+ C.7/+ 47/+ 47/+ 

S011icufa rras.•ica11lis 55/+ 50/+ 80/1 27/+ 

S11nic11!11 ///l1em.<11 15/+ 20/+ 20/+ 

Saxifraga et1lifomi<·a 10/+ 

Se11ecio 1•11/gari.t 15/+ 33/+ 

.'Ii/enc gallico 70/+ 83/1 17/+ 3.V+ 

S1.,y111/wi11m 11/Ji<'lll<lfl! -1()/1 17/+ 3/+ 

Sisyri11clii11111 helium 30/+ 17/+ 47/+ 20/+ 

S1J111'/111soh,r11n·11s 33/+ ';,/+ 13/+ 

Su,1/aria media 85/1 75/+ 63/+ 53/+ 

Sti11a l<'pic/11 25!+ 2()/+ 

Stipa p11/chra 35/+ 100/1 20/+ 3'3/+ 

Tltysn11ncarp11s rurl'ipr.{ 50/+ 2S/+ .H/+ .Bl+ 

Tlty.va11uctirp11s laclttiatm 45/+ 83/+ 93/1 'd7/+ 

Torifi., """""" 20/+ 'II/+ 30/+ 

Trifolium al/Jup11rvure11111 65/+ 83/+ 60/+ 73/3 

Trifl1litm1 hijidu111 45/1 60/1 

Trifoliwn dliola111111 90/6 83/5 93/6 87/11 

Trifolm111 clcpal/f)i'l'0/1/J// 35/+ 't,/+ 

1'rifoli11m .C/r01:ile1t111m 40/+ 58/+ 23/+ 13/+ 

Trif11/i11111111h'l'l1rrplm/11111 15n 83/6 97/4 ~7/16 

Trlfolium uliga111/111111 35/+ 17/+ 73(J 67/5 

,·,mtl1111,·.~ 
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Tub/(' 4-Cmwwwy 11111( r11r('l'ji1rsp1·r·,·s o{hf11<' 11u~ ,·,11111111111/ties in lhl' A1·<·11afr., rei:i1111 rif,w111tfwm San Lui., Obisp,.•County. 
Califomi11 ' : 1·011ti1111eJ 

Cova type and specie,: 

Herbs and ~rasses. c"mim,c•,I 

'trifoli111n tridenro./llm 

Triji1/i11111 1w·1egu111111 

V<'rbenu lasio.,·tochys 

\ 1iciu 11111eria111u 

Vida /11dol'ici<1110 

\.'iria ,·t11iw1 

Vida sp. 

\'i11/a pc•tf11r1,·1t/1110 

\111/pia brwnoitles 

\/11/pf,111wga/11ra 

\111/pia 111icrosracliys 

\·11/piu 111y11r11,, 

Y<Jbea microcarpa 

QUDOJHOLE- QUDO/LOSU- QUDO/EUSP- QUDO/GAAN­
VIPE' STPU' PlTR·' LUC02" 


(20 plot:-) 112 plots) (30 plots) (I~ plots) 


45/+ 25/+ 67/+ 73/12 

25/+ 17/+ 3/+ 20/+ 

40/+ 10/+ 

5/+ U/+ 7/+ 

20/+ 17/+ 20/+ 13/+ 

13/+ 27/+ 

10/+ 13/+ 

9()/9 .W2 47(!, 73/7 

50/+ 8/+ 57/+ 33/5 
l.{0(.? 50/+ ~7/+ 33/+ 

75/+ 25/+ 90/3 100/10 

35!+ 'lo/+ .DI+ 27/+ 

75/1 33/+ 87/1 80/+ 

1The following ~pccic~ were found in th..- plots but occum:cl less th:,n three times: trecs- Q11,·rr11s lnhaitt. Q11crr11s wisfbmii: 
"hrubs :ind subshrubs-lJan·/taris pi/1,/aris. Quer('/1.~J11mnsa. Rlwn11111., cal.'fomi,·u. !(/hes spedM11111. Sall'ia lt'1wophylla, 
.~u111h11rn.< 111,·xii'u11n. :ind S.1•111plwmc,11·p1,sallms. hcrh, and g_r.isscs- Acliifkamillefoli11111. Amsim-k,a ly,·n11.wmles. Allnphyl/11m 
.~htt111ti.w111, Arhys111111s p11sil/11s. llrm1111.~lue1·11>1•.1. 8ro11111s .fl('!'ilis. Bro11111s 1t·,·1,m1111, Cordim/,w ,,Ji.~o.<permt1, Cas1illejo uffi11is. 
Cheilwttlws ml(/til'lliru. Cir.,i111111m,r,•,11u1111. Crypu1111hof/a,·citl11. Ducll,•.vu /a,1ceoluw. (;;/i,, ,1ww1·. Girlwp.1i., .~pecu!an'oitles. 
G11a1>l1aliw,1 rulif,,rnic111n. l-ft.c/yp111,is ,·,wi<·u. !lt•s1)(·r11ci11</e fl! 11el/C1, L<1yio p/a1ygfus.w1. Last//t'11ia c//rys,>sw11w. U11a111/111s 
c11ulr,wacc11.~. L i1h,,p//rag111a <'.l'lllhalariu. Loli11111 /t'11111/c1111t111. Ncmn1>liilu m,•11:iesi/. RaJi11e:1,111ia ca/ij,m1ica. RiRiOf>U()f'IIS 
il·11111dad11l. Sn,u•l/uria 111/wrnsa. Slt•f.'uria 11i1,•11.\, Stipa , ·<•rm,u. Tm1>itloct111>11nt grdcii<•. Z(i:mlenus hrt•,·lhructe<JltL< on,J Z. 
fi',,mo111ii. 

1 Con$tancy (percent ofplots in which a ~pccic, occurred) isgiven nrs1followed by covcq:1vcrngc percc111 covcrol uspecies 
in a pl:rnt community. The"+" ,y111bol 1ndicatc, th:11 the average cover is less than I percent. The .._ .. indicates 1hc specie~ did 
1101 occur in the community. 


' Blue oak/foxtail gms-Johnny-jump-up. 

• Blue oak/Chile lotu~-purplc needle.grass. 

' Blue oak/wart spurgc-g<>ldcnb;1ck fem . 

• Blue <•:1k/phlo.x-lc:ivcd bcJstraw-bajada lupine. 

T{lb(e 5-F1·1·,we11n r>{ wil., l>y Jumily for 1,/111• oak c1111111)1111i1ie., m th<' A,•.,110/e,<region 

Common soil name :mcl QUDO/HOL E­ QUDO/LOSU­ QLIDO/EUSP­
taxonomic class VIPE' STPU: PITR ' 

120 plots) ( 12 plot,) l~O plots) 

··-·-··----------··-
Agua Dulce 
tLoamy-skclctal. mixed. thetmic Mollie Haploxeralfs) 

Botella 
<Fine-loamy. mi.xcd. thc.nn,t Pachic Argixcroll~) 

Cnualar 
(Fine-loamy. mixed. lhcm1ic Typic Argixerolls) 

Claycy-skclc1ul. mixed. thennic Mollie Haploxcrnlfs 

Clayey-skeletal. mixed, thcrmir Ultic Palexerolls 

Conrsc-loamy. mixctl. thcrmic Pachic Haploxcrolls 

Coar~c-loamy. mixed. thermic Typic Huploxerulfs 

Coarse-loamy. mixed. 1hcr111ic Typic Xl'ronhc111s 2 

Finc-lo:,my. mixed, then11ic Pachit- Ultic Argixerolls 

Fine-loamy. mixed. thrm1ic Ultic Argixerolb 

QUD0JGAAN­ AWC' 
LUC02' 

____<15__,plots) 

number of plots··---·-··---·--·..­

3.0 

2 6 2.ll-7.4 

3 2 1.9.7.1 

5.1 

4..3 

).5. 5.7 

4.6 

2.7. 3.2 

5.2 

3 3.9-5.2 

,·,n,r;,we.r 
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Tal,/r 5- hc,1111·11c , 11/ ,111/1 II\' /mml\· /m /,/111• oa~ 11,11111111111/ir,· 111 tlw t\n•1111/1'1 rc•i:11111. 11111111111e•,/ 

Common , oil nam.- Jnd 
tu ,ononm: , l:L" 

Fine-mon1morilloni1ic. mixed. thcnnic Mollie Palexemlfs 

Fi111,-mu111mc11illoni1ic. lln:nnic Mollie Pu.lcxen,lf5 

l·111c-111on1monllom1ic. thcmuc Pach1c Argixer()II, 

Fine-montmorillonhic. thcnnic Ultic Argixerolls 

F1m:-montmorillonitir. Lhennic l ,hic H.tploxeralf~ 

Gazos 

(Fine-loamy. mixed. thennic Pachie Haploitcrolls) 


Hambright 

!Loam) -~kclc1al . mi\Cd, 1hcrmic Lith,c H.,plo~crolh) 


Inks 

(Loan1y-skclc1al. mi11cd, Lhcnnic Lithic Argixcrolls) 


Ll\·cmrnn: 

(Luam~ -,kclc1al. nuxcd. 1hrr1111l' Typ,c Il;,pl,,,c,,111,1 


L-0nm}. mixcd.1hcm1ic Ultic Li1hic Argixcroll~ 


LoJlll) -, kckLal. 1111,cd. thc11111,· l.i1h1c Ilnpl,1,c, •.,11 


Lonm) -Skelcrnl. m1x.cd. 1hen11ic Pnchic- Argixeroll~ 


Lonm)-Skclcml. miM:d. 1hem1k Ptichic Ullic Argixerolls 


1,,.,111) ,kckt.11, nu,cd. thcrnuc Typk Argixcmlh 


Loamy-skeletal. mixed. thermic Typic Xeronhen1s 

Ltxt,, 

1u,.1m).1111xc<l.1hcm11c L11h1c Haplo,crnll,J 


Los Osos 

(Fine-montmorillonitic. thcrmic Typic Argixerolls) 


\lo<lc,111 

I Finc-lo:1111) 1111\s·d. 1h-,m11c M11ll1,· 11:,pl,,wra l") 


Ramollll 

(Fine-loamy, mixed, thermic Typic Haploxcr;1lfs) 


R)cr 
1hn-,,mr1ntrm,r11lw11l,s. thcmm· l) pr, 11.,pluwr;,II,) 

Stonyford 

(loamy. mi,ed. thcnnic Lithic Mollie Haploxcr.ilfs) 


Vi,1.1 

l(\,arw-h,.1111) , J111\cd . 1hcrm1, T)plC Xcro,:hrcr1 , 1 


Yorba 

(Loamy-skeletal. miKcd. 1hermic Typic Haplo;,,;eralfs) 


1Blue oak/foxt:1il gr.,,, - Johnn) -jump-up. 
Blu(· oak/Chile lolus,purpk nC'cdlcgrJ,s. 

' Blue oa~/wan ,puf'):.<"·i;old{'nback 1cm. 

'Blue oak/phlox-kaved bcds1r:l\\ •h3JaJa lupi,w 

QUOO/IIOLE­
VIPE' 

(20 plo1s ) 

2 

QUOO/LOSU­ QUDO/EUSP­
STPU! PITR ' 


fl 2 plo1s1 1JO plois1 


----11111111,('r or plo1, · ---· ­

2 2 

3 

QLI00JGA,\N­
LUC02' 
115 pln1,1 

------··---· ·---·--·- -­

,\WC'' 

4.2 

5.:-1. 7 I 

4.4 

4.9 

5.l/ 

0.9-3.0 

l.2-2J 

2.7 

2 .. l 

(l,h 

2.6 

1.5. 5 .~ 

5.0 

I '). 5.0 

1.-1. J.J 

3.3-6.1 

I -I 5. 1 

6.3 

2.5 

(1. l 

4.6 

' R:in£C of ;,vailuhle water capacll) in mcl1-,, p.:r 40 in,hc, ol , ,111 
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Miranda Pine Mountain Stand 
Classification 

First-ax is DCA scores for the 53 Miranda Pine M ountain 
plot~ were correlated with solar insolation, slope. densiry and 
overstory crown cover (jig. I 2). Correlations between site vari­
:ibles and second-axis scores were not significant. TWINSPAN 
divided the 53 plots into two groups: (I) those on moderate and 
steep slopes (>30 pct) with low solar insolation and high over­
story crown cover (38 plots). and (2) those on gentle slopes (s30 
pct) with high solar insolation and low overstory crown cover 
( 15 plots) (jig. 12). 

The 38 plots on moderate and steep slopes with low solar 
insolation and high nvcrstory crown cover were ordinated sepa­
r:uely. TWINSPAN split these 38 mesic plots into two distinct 
communities: one on !>lopes between 30 and 60 percent (34 
ploL'\)-the blue oak/bajada lupine-tree clover community. and 
the other on slope~ greater tllau 60 pt:rc~nt (4 plot~}-the blue 
oak-interior live oak/mission star community (jig. 12). 

TWINSPAN divided the 15 xcric plots into two communi­
ties: one on slopes of 30 percent or less at low elevations ( 11 
plots}-the blue oak/white-stemmed filaree-foxtail grass com­
munity. and the other on slopes greater than 30 percent at high 
elevations (4 plots}-the blue oak/blue larkspur-California 
phacelia communiry (jig. 12). A key to plant communities of the 
Miranda Pinc Mountain region is in appendix 8. 

Miranda Pine Mountain Plant 
Community Descriptions 

Blue Oak/White-Stemmed Fllaree-Foxtail Grass 
(Quercus doug/asii!Erodium moschatum-Hordeum 
leporinum) 
QUD0/ERM04-HOLE 

Environmental Setting-The blue oak/white-stemmed 
lilaree-foxtail grass community is uncommon and widely scat­
tered. The community occupies toeslopcs and benches and ha" a 

wide elevational range. although it tends to be more common at 
lower elevations of the Miranda Pine Mountain region (jig. /3, 
rahle 6P Stan~ seldom exceed 0.25 acre. 

Soil~Soils are mostly moderately deep and fo1111 equally 
over hard sandstone and conglomerate (table 7). Loams and 
sandy loams are the most prevalent A-honzon textures: a rela­
tively high proponion (54 pct) of subsoil textures are clay and 
clay loams. A -horizon depth is considerably less than in the 
other M iranda Pinc Mountain communitie~. 

Vegetative Characteristics-Species with comparatively 
high constancy and cover in this community include these: 
dwarfathysanus (Athysanus p11sil/11s). mouse-eared chickweed 
(Cerastium g/omeratum ), filaree (Erodium brachywrpum ). 

bur clover. rusty popcorn nower (Pfoginhmhrys 11othoji1fr11s >. 
purple sanicle (Sanicula hipi111wrijida). nodding needlegrass 

'Tah/eJ 6-9 follow the la:.1 plani communily dc.~cripiion for 1hc Miranda 
Pinc Mounlain region. 

Miranda Pine Mountain, N=53 


Variable r 

Solar insolation 
Slope 
Density 
Overstory crown cover 

/ 
Low solar lnso lat lon . high overstory 


crown cover. N•38 

Variable r 


Soler insolat l on 0. 74 • • • 
Slope 0. 59"' 

/Overstory c rown cover 0.51"' 

I \ 
N•34 N•4 

-0 . 81· ·· 
0 . 73··· 
O '>5·· · 
0.51 ••• 

High solar insolatlon, 
cro~~ cover, 

Variable 
Slope 

Elevation 

Subsoil coarse fragment 

/Density 
/Overs tor y crown cover 
/Solar lnsolatlon 

I 
Slopes 30-60 percent, Slopes >60 percent, ~ i30 percent. N• \ l 

Blue oak/bajada lupine ­ Blue oak-Interior live Blue oak/ white-stemmed 
tree clover oak/mission star fltaree-foxtail grass 

low overstory 
N•l5 

r 
0 .89" 

0.65" 

0 . 58" 


-0.73 • ·· 

0.66 00 


0.60" 


\ 
Slopes >30 percent. N•4 
Blue oak/blue larkspur · 
California phacella 

Figure 12-The steps used to classify the 53 Miranda Pine Mountain plots show correlations between environmental variables and detrended 
correspondence analysis scores. where r 2: 0.50. Second-axis detrended correspondence analysis correlations are indicated by a "r before the variable. 
Levels of significance are .. . p < 0.01 and •••. p < 0.001 . 
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Figure 13-Stands of the blue oak/white-stemmed filaree-loxtail grass community in the Miranda Pine Mountain region occupy 
toeslopes and benches across a wide range of elevations. The signpost 1s marked in 1-loot segments. 

(Stipa cemua ). small-headed clover (Trifoli11111 micm<'eplw/11111). 

and Johnny-jump-up (ta/Jle 8J. Tree den:-.ity and overstory 
cover arc low (tahle 6). Large diameter trees ($18 in.) arc 
much less abundant ( 10 pct) in this community than in the 
similar blue oak/foxtail grass-Johnny-jump-up community 
in the Avcna les region. 

Blue Oak/Blue Larkspur-California Phacelia 
(Quercus douglasii/Delphinium parryi-Phacelia 
imbricata) 
QUDO/DEPA-PHIM 

Environmental Setting-TI1e blue oak/blue larkspur-Cali­
fomia phacelia l'Ommunity is distinctive but highly localized. 
The community covers approximately 20 acres on west-north­
west- and southwest-facing slopes near the cre~t or the Sierra 
Madre and on Miranda Pine Mountain (fig. I./. tahle 6). It 
occupie~ m(lderatcly steep slopes at the upper elevations. 

Soils--About 50 percent of the soils arc shallow with very 
high coarse fragment content throughout the profile (tahle 7). 
Textures are entirely cobbly and gravelly sandy loams. Average 
AWC20 i~ the lowest of the Miranda Pine Mountain communi­
ties. Low A WC20 combined with high solar insolat ion make 
this the most xcric of the Miranda Pine Mountain communities. 

Vegetative Characteristics-In addition 10 blue lar!..spur 
(Delplli11i11111 pan~Yi) ,u,d C'alifomi~t phacclia (Pllacelia imhrirnw). 
other distinctive i>pecies in the herb layer indudc Califomia gilia 
<Cilia acltillC'aefolia }, coffee fem (PC'liaea ,111dromeda£'folia). 
common g.round:,el (S<'n<'f'io l'lllgariJ). and annual fescue ( tah!t• 

81. There are relatively few shrub and ~ubshrub specie, in thb 
community. 

Average tree density i~ low. but basal area is high primarily 
hecause of the abundance (23 pct) or trees with d.b.h. etiual to or 
greater than 18 inches (ra/Jle 6). 

Blue Oak/Bajada Lupine-Tree Clover 
(Quercus douglasii/Lupinus concinnus-Trlfo/ium 
ciliolatum) 
QUOO/LUC02-TRCI 

Environmental Setting-The blue oak/bajc1da lupine-tree 
clover is a forest and woodland ~ommunity that covers middle 
and upper, modcrntely steep. concave and convex slopes. It i~ 
the most prevalem community in the Mirandc1 Pine M ountain 
region ljig . 15. ral>lc' I>). In its t:nvironmcnwl :-cuing it i:-: similar 
to the blue oak/wart spurgc-goldenback fern community in the 
Avenales region. except this one occur:. at a higher average 
elevation and has a lower average solar m~olation. 
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Soils-Soil:.. arc mostly moderately deep and fom1 over hard 
"andstone and conglomerate (rahle 7). Sandy loam~. loams. and 
grave lly loams dominate A-horizon textures. whjle sandy loam<; 
and 1-andy-clay loams dominate the suhsoil. A WC20 is the 
highest of the Miranda Pinc Mountain communities. TheChualar 
and Ramona Families arc well represe111ed in this community 
(38 pc! or 1hc plots) (rah/e 9). 

Vegetative Characlcristics-ln addition to bajada lupine 
and tree clover (Trifolium cilio/ar11111). slender cotton weed. few­
flowered clover (Trifo!ium o/igamlrum). and reflex annual fe~­
cue (\ 111/pia mit·mswchysJ have high constancies relative to the 
other Miranda Pine Mountain communities / whfc, 8 ). Shrub and 
suhshrub species richnc~s are :tl'so high. In the Miranda Pine 
Mountain region thi~ community has the highest average den­
sity, b,L~al area. volume. and PAI {(11h/e 6). 

Blue Oak-Interior Live Oak/Mission Star 
(Quercus douglasii-Quercus wisllzenii!Lithophragma 
cymbalaria) 
QUDO-QUWI/LICY 

Environmental Setting-The blue oak-interior li ve oak/ 
mis~ion star fores! community is rare and occupies ,tccp (>60 

pc!) lower ~lopes and draws that face north through north­
nonhwe,;t (fi.f.!.. /6. whle 6). These expo:-lires explain why it 
ha~ the lowest average solar insolalion of the Miranda Pine 
Mountain communities. 

Soils-The shallow soils of this type develop from conglom­
erate and have a relatively high coarse frngment content ( rah/e 
7). Thi!. is the only community in which gravelly sandy-clay 
loams arc the dominant subsoil textures (75 pct of the plots). 

Vegetative Characteristics-Interior Jive oak codominates 
with blue oak. Average species richness is high. Herb and gra~, 
species that have comparntively high constancie." compared with 
other Miranda Pinc Mountain communities include these: wild 
oats (A1·e11a fmua). spect...led clarkia (Clarkia cylindrica). el­
egant clarkia, Chinese house~. Coast Range melic (Melica 
impe,fecra). baby blue-eye, (Ne111opltila 111e11:iesii), golden back 
fem, hail)•-fruitcd bu!lcrcup. and Cali fomia ~a,xarrage (Sm:afmga 
cal{fomica) f((l/,ft, 8). 

Tree density i~ much higher than in the other Miranda Pine 
Mountain communities. but ba$al area. volume. ;rnd PAI are low 
( rah/e 6J. The low d.b.h. diversity index results from the high 
percentage (95 pct) of trees that are 2-8 inches d.b.h. None of the 
trees exceeded 16 inche.,; d.b.h. 

Figure 14-Stands of the blue oak/blue larkspur-California phaoelia community in 11e Miranda Pine region occupy moderately steep 
slopes at upper elevations. The signpost is marked in 1-fool segments. 
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Tilble 6-l011m:mpl111. s1m1d ,1mr111rt•. and 1·<•fll'lllli1·1• t /111r111·11•1u11cs r,j p/i1111 u11111111111111e., ,>j 1h,· Miranda Pine Mo11111ai11 l"<'J:I0/1 

\ t1lth' ' ar,• IIIC!illl( 

Charactcri,t11: QUD0/IIOLE­ QUDO/DEPA· QUD0/LUC02­ QUDO-QUWI 
ERMO-l1 PH ltvF TRCI ' LICY' 

Elevalion (feel) 210(, 3422 2470 1845 

Slope (percent) I~ J5 41 70 

A~pect NW to NE. WNW to SSW WNWtoE NtoNW 
SE to ESE 

P,lh,:ntml :innu:tl solar in,ol
\Kilogram cal/0.1 5 in:/)C:ir) 

ation 
26 1 272 .:?24 166 

Slope position Tocslope. bench Ridge Middle. upper Lower 
ridge 

Dcn~ity 
ttrce1>/acrc) J().l 90 JX6 315 

ToLal basal 
are3 (fc-ct1/ucrcJ 66 (it! 49 

Volume ( feet '/:11:re) 14(,7 1529 1591 

Periodic annuol increment 
(feet'/acre/year) 8.6 8.8 9.1 6.9 

T.ill. middle ;imJ 
low 1rce height- (feel) ) I . I . JIJ 1 30/i. 24.9 .?6.9. 17.1 '.!8.5. 21.1 

11.J 10.4 12.0 

Ovcrstory tree cover 
(percent ) 59 54 75 75 

Shrub and subshrub c1wer 
cpcm:nt) <I < I 1:, 

Mean species 
richness 44 JI 54 (>() 

D.b.h. di,cn.it~ 
ondcx 1.6911 0.8939 

' Blue oalJ" hitc-<tcmmcd fil:1rct'-foX1nil gr.L". 
' Blue 0;1~/hlu..: lu1~,rur-C:11if,)nu:1 phacclia. 
Blue oak/b:~jail:1 lupine-tree clover. 

'Blue oa~-int.:rinr live o~k/mi"ion ~tar. 

Figure 15-(0pposite. upper left) Stands ol the blue oak/bajada lupine-1ree clover community in the Miranda Pine Mountaln region 
cover moderately steep slopes and are the most prevalent in the region. The signpost 1s marked in 1-foot segments. 

Figure 16-(0pposite, let1) Stands of the rare blue oak-interior live oak/mission star community in the Miranda Pine Mountain region 
have the lowest solar lnsolation In the region. The signpost is marked in t -foot segments. 
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Table 7--Soil, lwrm·1Ni.t1irs 11/plullf 1·omn11111ilit'.t i11 the Miranda Pine Mow1111i11 l'l'gin11. Vu/11es are 111eu11s. 

Characteristic 

A-horizon 
Thicknes~ (inches) 

Coarse fragment 
(percent) 

Texture 

Color 

pH 

Subsoil 
Coar~e frngmeni 

(pcrccn1) 

Tex ture 

Color 

pH 

Available water capacity 
(inches/20 inches of soil) 

Soil dcp1h (inches) 

Soil drainage 

Purcnt matenul 

Rootability 

J 

QUD0/ERM04­ QUDO/DEPA­ QUDO/LUC02­ QUDO-QU WI/ 
HOLE' PHIM1 TRCI' LICY' 

( 11 plo1s) (4 plots) (34 plo1sJ (4 plot,) 

5.6 

14.7 

Grnvelly. coarse and 
fine sandy loam: loam 

Dark brown 

6.1 

24.6 

Clay loam: gr.ive lly and 
very gravelly l>llndy 
loam 

Durk brown: d3rk 
ycllowi~h brown 

5.7 

2.09 

18 pct <20 
73 pct~ 1-lO 
9 pcl >4 1 

27 pet well drained 

55 pc1 moderately 

well drained 


18 pct somewhat 

e,cce..~sivel y drained 

Hurd ·,und~tonc nnd 
conglomerate 

Primarily hard nnd 
fractured 

8.7 

28.5 

Gravelly and cobbly 
sandyl03J'n;sandyloam 

Dark yellowish 
brown 

6.1 

55.0 

Very coarse. extremely 
grnvclly and cobbly 
sandy loam 

Dark yellowish brown 

6.2 

1.47 

50 J)CI <20 
50 pct 21-40 

100 pet somewhat 
excessively drained 

Primarily hord :.oad~tonc: 
conglomerate 

Soft and fractured 

8.6 

12.5 

Sandy loam, very fine 
sandy loam; loam and gravelly 

Dark brown 

6.1 

26.1 

Sandy loam and line ~and} 
loam: clay loam: gravelly 
and cobbly clay loam 

Dark brown and dark yellowish 
brown 

5.8 

2.47 

17 pct <20 
67 pct 21-40 
16 pct >41 

54 pct well drained 

29 pct moderately well 
drained 

9-pctexcessively drained 

Primurily hard :-undstcmc 
llnd conglomerate: some 
shale and soft sand~tonc 

Hard and fractured and soft 
and fractured 

8.3 

17.5 

Coarse and gravelly 
sandy loam 

Dark brown 

6.0 

31.3 

Gravell) ~:mdy cl:ty 
loam 

Dark yellowish 
brown 

5.6 

2.29 

75 pct <20 
25 pct 21-40 

IOOpct well 
drained 

Conglomcnuc 

Sofl and fractured 

'Blue oal../white-~tcmmed tilarcc-fottail gra.,s. 
Blue oak/blue larkspur-Califomi;i phacelia. 
Blue Oak/baJada lupine-tree clover. 

'Blue oal..·1ntcrior live oal../mission star. 
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Table 8-Co11.<IIIIIQ' and crwerfor species ofthe bltw oak cmnI111111itie.<in the Mir(lnda Pine Mo1111111ill region ofnorrhem 
Samo Barham Cou11ty. Califomi(l1

' 1 

Cover type and species !QUD0/ERM04­
HOLE ' 

( 11 plots) 

QUDO/DEPA-
PHIM' 

(4 plots) 

QUDO/LUC02­
TRCI' 

(34 plOL~) 

QUDO-QUWI/ 
LICY'' 

(4 plots) 

Overstory trees 

Q11e1·i·us dn11gla.1ii 100/64 100/66 100/68 100/49 
Quern,.,. ll'isli:c11ii 6/+ 75/19 

Undcl'l,lory trees 

Quercus t/(luglosii 


Qtll'rrns 111isli:e11ii 


Shrubs 

Amorplta califorrrica 

4rctrwaphylo.<g/(111 c<1 

Artemisia califomico 

Cen·<>c't11J>11> b1mi/oi//11.r 

Hoplopappus li11nearifo/ia 

lfr ten,mdes admtif11liu 

ltmicera imerrupto 

Rlwmnus ,·r,wea 

Rims rrilobota 

S0111/11,c11.<me.ricana 

Symphoro<:atpus sp. 

Tll,ricod,•11tlr1111 dil'ersi/oh11m 

Yucca whipp/ei 

Subshrubs 

Corethmgy,u: ft-lagi11ifolia 

Erio,~01111111 dnflJ.101/Jm 

Eriophy/111111 co11/ertiflorum 

Lotu,<scoparius 

Herbs and gra,sscs 
Acltillea millefolium 

Achyrachoena mollis 

Agoseris heteropltylla 

Allt,pliy/111111 gi/ioides 

Amsinckia illfermedia 

Androsun• c:/011gal/l 

Athysan11s p11sil/11s 

A1•r11a l>arbma 

.4. venafatua 

8/oomeria crocea 

Brom11s arenarius 

8m11111scari11a111s 

Bmmus diandms 

8rom11s 111adri1t•11sis 

8rom11s mo!/ls 

8m11111s ruhe11s 

Bronws trinii 

Calw1dri11ia ri/iara 

Ca/acltortus sim11lans 

Caloc/l(lr/11.s 1•e1111s111s 

Capsello bw·sa,pastoris 

Cuas1i11m .11!omeral(11>1 

Cirsium vulgare 

55/+ 100/1 94/+ 100/2 
12/+ 50/+ 

CJ/t-	 6/+ 251+ 

12/+ 50/10 
9/+ 6/+ 
9/+ 18/+ 50/+ 
9/+ 21/+ 50/+ 

18/+ 25/+ 
18/+ 56/+ 75/+ 
27/+ 25/+ 711+ 100/2 
91+ 50/+ 
9/+ 6/+ 25/+ 

6/+ 

24/+ 75/+ 

,, 50/+ 3/+ 25/+ 

18/+ 	 25/+ 50/+ 75/+ 
18/+ 	 75/+ 9/+ 

25/+ 50/+ 100/2 
25/+ 9/+ 50/+ 

9/+ 18/+ 50/+ 

9/+ 21/+ 
27/+ 32/+ 50/+ 
')l+ 21/+ 

100/3 100/5 97/l 75/+ 

3/+ SO/+ 
73/+ 25/+ 58/+ 
10on 100/32 100/28 75/+ 

91+ 25/+ 50/4 75/+ 

25/+ 	 6/+ 25/+ 

90/4 

100/13 

5512 

100/35 
73/2 

27/+ 

91+ 

9.'+ 

64/+ 

I00/2 

75/5 

100/38 

25/+ 

100/11 

50/l 

50/l 

25/+ 

91/9 100/2 

9/+ 


94/18 100/5 


94/3 I0<)/2 


97/17 100/2 


79/+ 50/+ 


12/+ 


3/+ 


12/+ 


21/+ 50/+ 


12/+ 


62/+ 50/+ 


12/+ 25/+ 


cm1ti1111es 
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T"b/e 8--Co11Jt11111~\' and ,·m·er for .17wcit•s oftlte h/11e oak co111111w1itit•s in tlw Mirando Pi11e Mo11mai11 region of11ortht•m 
Sc,111,1 Barham C1111111y. Culifomia.1 : co111imu•d 

Cover type and spcdc., QUD0/ERM04- QUDO/DEPA- QUDO/LUC02- QUDO-Q UWI/ 

HOLE' PHIM' TRCI' ucr 


( 11 plot~) (4 plots) (34 plots) (4 plots> 


Herbs and grasses 

Clarliia a/Ji11is 

Clarkia p1117wrc11 

Clarkia cylindrica 

Clarkia 1111g11irnlatu 

Cla.wonia perfolima 

Clt•111at1.1s /igustidfolia 

Collinsit, heterophylla 

Da11,·1,.< pu.,i/h,.,. 

Delphinium parryi 

Dh·hclost,'111ma puh·hel/11111 

Dodecathem, clevela11dii 

Dudleya lancc•o/ata 

Eri_r:ero11 /olios11.r 

Emdium bm<'ltycarpum 

Erodi11111 cicurari,1111 

£rodiw11 11w.w:hat11111 

£uplwrhia spat/111/ow 

Gali11111 ,mcln•w.,ii 

Gal11im opari11e 

Galium n1111al/ii 

Gilia achilleaefolia 

Gilia rliw;rum 

Glt/ropsis .,pecularil>ides 

Gm1tlelio sp. 

Hordeum le.porin11m 
l-lyp11rhoetis g/olm, 

Koeleria crisww 

Lac11wu .w.'rrinla 

L,1gophylla ramosissima 

Lat/ryrus ''l'stlt11s 

Lcpidium lasiocarp11m 

Li11a11t/111s d lic1tus 

Litlwplrragmo cymha/a1·ia 

L11111a1ium rctriculatum 

l oflls :m/Jpi1111ams 

lupi1111s him/or 

luplnus <:t>nci111w.~ 

L11pin11s d,•11sij1orn.< 

Madia gr(l(•i/is 

Marahjt1haa 11s 

Metficag<, polymQrJ>ha 

M1dim mlijimlim 

Me/lea imptrfecta 

MiNopu., ca/ifom irns 

M icroseris her,,rocarpa 

A1ic'l't>:rcris li1111e"rifh/ia 

Microsteris grocilis 

Mt>11orde/lu •·i/lost, 

Nemop/rila mem:iesii 

Ortlt11n11p11s 1mrpw·r,.we11s 

Paeonia calijomica 

82/+ 
S'!./+ 

91/5 

27/+ 

100/1 

82/+ 

73/+ 

82/1 

100/22 
91/6 

45/+ 

73/+ 

36/+ 

100/1 

100/28 

55/+ 

36/+ 

9/+ 

8/+ 

45/+ 

27/+ 

55/.. 

9/+ 
100/J 

36/+ 

36/+ 

82/+ 
18/-,. 

27/+ 

27/+ 

Ill/+ 

55/+ 

9/+ 

W+ 
27/+ 

100/+ 

100/+ 

l()()/26 

75/+ 

50/+ 

50/+ 
50/+ 

100/+ 

100/11 

50/+ 

75/+ 

75/+ 

15/+ 

50/+ 

15/+ 

15/+ 

50/+ 

1()()/1 

25/+ 

50/1 
25/+ 

5()/+ 

1.5/+ 

25/+ 

50/+ 

100/+ 
100/+ 

29/+ 

29/+ 

100/15 

3/+ 
12/+ 

12/+ 

X2/+ 

82/+ 
l)J+ 

94/+ 

12/+ 

97/5 
35!+ 

18/+ 

94/+ 

100/+ 

'S5/+ 

91/+ 

3/+ 

lJ/+ 

44/+ 

50/+ 

65/+ 

3/+ 

29/+ 
121.. 

6/+ 

91/+ 

97/+ 

44/+ 
100/1 

74/+ 

9/+ 

79/+ 
44/+ 

41/+ 

50/.. 

6/+ 

68/+ 

29/+ 

:BJ+ 

94/+ 

3/+ 

24/+ 

9/+ 

6/+ 

100/+ 
100/+ 

75/+ 

IOO/+ 

100/a 

50/+ 

100/1 

75/+ 

50/+ 

l(X)/1 

25/+ 

100/ 1 

100/2 

1oor-: 

:.5/+ 

50/+ 

1()()/1 

25/+ 

25/+ 

(()()/ ( 

100/1 

100/1 

25/+ 

25/+ 

100/+ 

50/+ 

75/ .. 

100/+ 

75/+ 

100/+ 
5()/+ 

100/1 

rr,,11i 1111,1.f 
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Table 8--Cm1Jtc111n• and uw,·, fnr ,pt•etr< 1,fthe h/1,e IHI~ 1·m1111111111111•s i ,11/te Mlmntlo Pint• /V/111,11/0111 rl'i:im, oj 1111rtlt1?rtt 
S(/11/a Barf>ara C11111111·. Culifim,iu.' ~ cm1t11111ed 

Cover type and specit', 

H~rb, and Gra,-,e~ 

Pellaea arulromedaefolia 

Plwcl'lia imlmrnw 

Plwrade11dro11 1•i/fosum 

P/11•ro~1·,111111111 tn<111,:11/11r1.1 

Pla11ioho1ltrys 110,hofu/vus 

l'lomugn t•n•,·w 

PlertrittH C'ilinso 

Poa " ·al1rt•ll11 

Pterostegia drymorioides 

Ra11111111t/11J lteht•t 11rp11, 

St1mn1lfl hip11111111t1 

S11111r11/a lnp111111mjid,1 

Sa11ic11/a crassico11/i.T 

St1.1ifragu rnlif,m,ica 

Se11erio 1'11/Jlaris 

Silt·,1,· ~(///in, 

Si1a11io11 h.,·strix 

Stel/uriu mc'Jio 

S1ellaria 11i1e11s 

.\11pt1 t'{'l'llll(I 

Stipo lepida 

S111>a p11lt Im, 

Thysa11r1corp11s cun·ipes 

I It., ,a1111cwp1" lan11111111, 

Trifoli11m ulb<>p11rp1mm111 

rr,Jo/111111 n/111/<1111111 

Trifoli11m grarile111w11 

I rifi,/11111111111111n·11hfll11111 

Trifoli11m 11/igo111h11m 

Trij,,/1111111ritlmu1111111 

Viola prd11111·11/a10 

\ 11/pia 1111•xul11m 

V11/pia mi,·r<>srad,ys 

QUDO/ERMQ4. QUD0/DEPA· QUD0/LUCQ1. QUD0-QUWI/ 
HOLE' PHIM' TRCI' ucr 

( l I plots) (4 plot,) (J4 plots) (-l plob) 

75/+ 32/+ 25/+ 
I(JO/+ :,/+ 25/+ 

36/+ 50/+ 44/+ 36/+ 

25/+ 6'/J/+ 100/.J 

55/+ 25/+ 21/+ 

18/+ :!.J/+ 

9/+ 44/+ 50/+ 

91/+ 1()()/+ 9-l/l I00/1 

55/+ 50/+ 71/+ 100/1 

27/+ Jl:1/+ 1110/1 

83/1 100/5 100/3 

73/+ 25/+ 5.l/+ 50/+ 

9/+ 18/+ 50/1 

I~+ 75/+ 

18/+ 75/+ 9/+ 

55!+ 75!+ 2-1/+ 

6/+ 50/+ 
11)()/<) ll8/I 75/+ 

45/+ 18/+ 
ssn II!/+ 25/+ 

251+ 3/+ 
')/+ I'.!/+ 

82/+ 75/+ &8/+ 50/+ 

7.V+ 25/+ 79/+ 100/1 

91/+ 75/ 1 97/+ 50/+ 

27/+ 50/+ 79/+ 

18/+ 50/+ ')/+ 

5.5/+ 25/+ 2')/. 

9/+ 50/+ 

Ill/+ I00/1 lili/+ 50/+ 

64/J 38/3 
.\6/5 75/5 

55/+ 25/+ 91/+ 751+ 
\ ·1t1pw 111y11ros LM/+ 25/+ 91/+ I00/1 

Yabca micrncorpa 45/+ 76/+ IOO/+ 

1TI,c following , pcl·ic, were found 1111hc plv1s tlu1 occurred k" than three 111nc~: trees- Pim,., 1'd11/1,•r1: suhshrub, and 
\hrub.,-Ade110,<t1111wj,1scic11/a111111, 8mTlwri,, pil/11lm·1.,. l:.i iodic'ly1m cm.nif,,li11m, £ri,,.~,m11111 /11\l'il'ld11111111 , //apltl{>up1111., 
,,,11ur11<,11,. Rlt111111111., ilil'iji,li11, Rihl',<spcci,,s11m. herb, and gras<e.- \11osr1·1., grw11/ijlort1, ,·\m.,i11,.(10 11w11:il'sii. t1r,•11a1 i11 
cf,.11glasii, Ase'lev11,s eriocapra. Astr11i:al11~ g11111l>dia1111.,, 811w/c,it1 incmm. Bro11111.~ lm'•'ip,•., . Br,.11111s flt'l'ilis, {Jl'f)11111., 
It'< 1111·11111. Ca/yt,•gw 11wl"copltyl/u, Cltloroga/11111 11m11,.,.idi11111m1. Cir.ium l'lllijt1mic1m1. Crass11la erc·l'ILI. Cryr>tumlw 
, or,•/l(lla. C1:1111a111ha Jlm'l'ld11, ('J:1·p111111h1.1 i111,•rnwdia. Dl'iphi1111111111mhr(lc-11/oru111. t.'lym11., i:111111·11.,. Erio,l!om11111111tl11m. 
l ·.1·0,f111111 l1111ry,. f· ,/ago 1·(1/if,,mica. (ja/111111 an~tl\tifl,frum. G(lttruli111/I n:111ri,·o.wm. /lord, ·11111 g,,11i< •1,ftm1111. uunar, Ai11 
111111•11. Lm1/w11w t·alifi11·11w11. U1111111/111., 1111tl1111·a1·1,11.,. l.11111,11111111 111m·111c11r1mm. l.11111.1 ,1rigo.111s. f.u11i1111., ,1rw1 -"fl11111,, . 
Malm'(l/i,ri\' ,·a/if,.mil'II, Mui/la 111ari1i111a. Ncmnplti/a /1f'd1111rnfaw. P/r(l(t'/ia di,1a11,,, Pl111ccfia tlo11xlasi1. P/11gi11/m1hry,, 
,11111•.,1·e11s. f'lagl(l//11/luy., /1•11el/11.~. Sag11111 de1·11111he11.,. Su111n1/a 111her1J,,11, Seutel/aria 111/1er11.<11, S,,111•1'i" hr,•wl',·1. Sita11io11 
111h<1111111. Stipa ,·nrfl11t1/11, Sti/lll fto(lida. Trif11/i11m 1·art<'~t1/11m. Tra111Joc11r/JIIIII .~l'lll'ilt•. \ 

0

l'l'hc1111 la,,;i,,.,,uch.,·s. V11fpia 
hr1111111ul1',. and Lixw/1•1111., jre1111111111 

'Cl,n,tan,y (pcm:nt of plot~ in wluch a ,pcc1c, 1>ecum:d) "g,vcn liN fulluwcd by cover (nvcr.,gc percent cover of3 

,rx:cic, ,n ;1 plan! c<•n1111unity). l11c "+" ,y111bol 111d1,;1tc, th:1t a1•cr.1gc cover b le,, th:u1 I percent. TI1e .._ .. indicate,, 1hc 
,peck, did nut v,cur 111 thc co1111m11111y. 

'Blw oak/wh1tc-,tc1111ncd lil.ircc-fo~lml 11"'"· 
'Blue uak/l>luc lark,pur-C;ilifomia ph1ll'cliJ. 
' Blue o:ik/b;~ada hopinc-trc..: clcwcr. 
0 81ut· oak-interior livt· oak/mission ,tar. 
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Table 9-Freq11r11n· of ,mil· Ii,·(<11111/1 Jm Mue 11<1~ t 111111111111/1it-.1in 1h1• Miranda l'im• Mm111ta111 reg/(11/ 

Common soil name and 
taxonomic cla,s 

Aguu Dulce 
CLoamy-skclc1ut. mixed. 1hcnnic Mollie." Haploxcrnlf~) 

Ho1cll:i 
er-inc-loamy. 1nixcJ. 1lwm1ic P:1d11.: Arg"eroll~l 

Chualar 
(Fine-loamy. mixed. 1hcm1ic Typic Argixerolls) 

Cluycy-,l;dcial. mixed. 1hcm1ic Ul1ic Palcxcrnlf, 

Coarse-loamy. mixed. Lhem1ic Pachic Haploxcrolls 

Coar-;e-loamy. mixed. 1hem1ic Typic Haploxcrnlf,­

Coarse-loamy. 1hcm,ic Typic Haploxcrolb 

Fine-loamy. mon1morilloni1ic. mixed, 1hcm1ir 
T~ pie Palcxcmll, 

Fine-mon1morilloni1ic. mixed. 1hem1ic Palcxcrolls 

H:nnbright 
( Lo:tm) .,J..cktal. miwd. thcnnic Lllhll I laploxcrolb) 

Ink, 
(Lo:1my-,J..ete1nl. mi»cd. thcrmic Lithic Arg1xcrolls) 

Loa111y-,kck1al. ml\cll. lhcmnc L11h1e En1ic lloploxcrolls 

Loamy-skeletal. mi;,ccd, 1hcm1ie Lithic Xcronhenin 

Lo:11ny-,l..clc1al. miwd. 1hcm1ie Parhi\." Argi~croll, 

Loamy-skelc1al. mixed, 1hcm1ic Pachic Haploxcrolb 

L11nmy-,kck1nl, mi\cd. lhennic Typic Argixcmlli. 

Loamy-skeletal. them,ic Typic ArgixeroUs 

Le,$ Osos 
(f-inc-111on1111orilloni1ie. mixed. lhcnnic T) pie 
Argixl•rolls I 

Millsholm 
(Loamy. mixed. t.hennic Lit.hie Xcrocrcpll.) 

l'vlockslo 
(Fin~-lll:Lmy mi;1:c(l. thcr111il· Mollie I lnplo,cr.ilhl 

Ramona 
{Fine-loamy. mixt'd, 1hcm11t· Typic Haploxcmlf~) 

Rmcon 
(Finc-mon1111orilloni1il'. 1hcnnir Moll it· 11:iploxcralf) 

Stonyford 
(Loamy. mixed. 1hcnnic Lithic Mollie liaploxcralfs) 

V1,1,1 
<Co4r,c-h1;1111). ml\c1.I. <hcm1il· Typil· Xcrocrepts) 

Yorba 
(Loamy-skeletal. mixed. Lhem1ic Typic Haploxernlfs) 

QUDO/ERMO­ QUDO/DEPA­ QUDO/LUCO­ QUDO--QUWI/ 
HOLE' PHIW TRCI ' LICY-COIIE' 

( 11 plot;) (4 plots) CU plo1'1 (4 plOh) 

-------··-·-· ··---··number of plol, ---·----~-·--· ­

2 

3 

2 

2 

1 

5 

/\WC' 

2.3-3.3 

5.1 

3.2-5.9 

1.0 

7.3 

J.7 

6.8 

5.5 

2.6 

IJ.1.8 

1.5 

0.J 

0.6. I.I 

2.6 

J.5 

1.6-.l.5 

5.6 

2.2 

J.!>-1.7 

2.1- 5.7 

1.5 

.l.~~-1 

2.6.3.4 

'Blu..- o;Lk/" hi1..--s1cmmcd filarcc-foxtail grass. 

'Bluc 0;1J../bluc: Jarl..,pur-Califomia phacclin. 

'Blu(' oak/haj:ida lupinc-ln.'C i:l,wcr. 

'Blue o:11,..-mtenor hve oal../m1\\ion ,tar. 

' Range of available w:itcr capacny in inche< per 40 ind1c, <•I ,oil 
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Branch Mountain Stand Classification 

First-axis DCA scores for the 78 plots in the Branch Moun­
tain region were correlated with solar insulation and slope angle. 
while second-axis scores were correlated with elevation (fig . 
17). When second-axis DCA scores were regressed with eleva­
tion. 18 plots were clustered above 3000 feel (fig . 18). After 

these plots were removed from the analysis. TWINSPAN was 
used to divide the 60 remaining low-elevation plots into two 
groups: rnesic plots with low solar insolation (27 plots). and 
xeric plots with high solar insolation (33 plots). 

The lirst-axis DCA scores for the 27 plots with low sohu· 
insolation was correlated with slope. solar insolation. elevation. 
and A-horizon coarse fragment content (jig. 17). TWINSPAN 

Branch Mountain, N,78 

_,..v....a....r ....la"'b"'l"-e'--.,.....-------=-.:,".,.....- Upper elevation mcslc 1 l'h 18 
Solar lnsolation -0.84 • • ·~~~..,~- Blue oak/hillside gooseberry/ 
Slope 0.54•• • rlpgut brome 

/ Elevation 0.70• •• 

/ 
Low solar !nsolat!on, N•27 81gb solar insolat!on. M•33 

Variable r Variable r 
Slope 0.62 · · · Slope 0.74•• • 
Solar !nsolatlon -0.62 ''" Basal area -0 . 68 .. . 
Elevation -0.56'" 
A-~orlzon coarse fragment 0.55•• 

/ ~ I \ 

Slopes 30- 55 percent. N=23 Slopes >55 percent. N•4 Slope <30 percent I N•20 Slopes>JO percent. N:13 
Blue oak/blue-eyed Mary­ Blue oak/mountain Bl ue oak/common flddleneck­ Blue oak/wand buckwheat / 
rigiopappue mahogany/bowlesia­ rust, popcorn flower Chi l e lotus-California 

woodland star plantain 

Figure 17- Steps used to classify the 78 Branch Mountain plots show correlations between environmental variables and detrended correspondence 
analysis scores. where r <!. 0.50. Second·axis detrended correspondence analysis correlations are indicated by a "/" before the variable. Significance 
levels are · ·. p < 0.01 and .... p < 0.001. 

' 
v QU DO/ RICA/ BRDI 
• Olher p lo l s 

.3500,... 
-d'O' 

'v 'v 
v' 'v 

'v• v v v' " 
3000,... 'v 

'v 

•• • 
•• ••... •
•:. .., 

liq 
'v 

2500 • ···~ i •.... • 


J I:2000 
0 50 100 150 

Figure 18-Detrended correspondence analysis used for ordlnauon of 
the 78 Branch Mountain plots. The 18 plots of the blue oak/hillside 
gooseberry/ripgut brome communily (OUDO/RICA/BRDI) were clus­
tered above 3000 feet. 
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spli1 1hese plo1s in10 1wo groups: ( I ) 1hose 23 plo1s on slopes 
equal to or less 1han 55 percent wi1h generally low A-horir.on 
coarse fragme111 conlcnt-blue oak/blue-eyed Mary-rigiopappus 
community. and (2) those 4 plots on i:; lopes greater 1han 55 
percen1 with high A-horizon coan:e fragment conten1-blue 
oak/mountain mahag.ony/bowlesia-woodland s1ar communi1y. 

When the 33 xeric plots with high solar insolation were 
ordinated. first-axis UCA scores were con-elated with slope and 
basal area. TWINSPAN divided these 33 plo1s into 1wo groups: 
those 20 plot,; on gen1le slopes of 30 percent or less with gener­
ally high basal area-blue oak/common tiddleneck-rusty pop­
corn flower community. and those 13 plots on slopes greater 
1han 30 percent with low basal area-blue oak/wand buckwheat/ 
Chile lotus-Califomia plantain community. A key to the plant 
communities o f 1he Branch Mountain region is in appendix C. 

Branch Mountain Plant Community 
Descriptions 
Blue Oak/Common Fiddleneck-Rusty Popcorn Flower 
(Quercus douglasiil Amsinckia intermedia­
Plagiobothrys nothofulvus) 
QUDO/AMIN-PLNO 

Environmental Setting-Blue oak/common fiddleneck-rtL,;ty 
popcorn flower is the dominant woodland community in 1he 
gently rolling valley just east of Branch Mountain (coverplww). 
Here stands of varying size (0.1-3 acres) are scattered in open 

grasslands. Invariably. this community occupies gentle. north­
through east-northca~t-facing lower slopes and benches (/i~. 19. 
lahie IO).' 

Soils-Soils are shallow to moderately deep and form over 
hard sandstone or mixed hard and soft s,mdstone (tahle /I ). Fine 
sandy loams and loams dominate the A horizons. but subsoil 
1extures va1)1 among sandy loams, loams, sandy-clay loams, and 
clay or clay loams. A WC20 in thi1; community is rather low. 
primarily because of the shallow soils. 

'Tabh•s /(J.-/3 follow 1hc lasl planl c:ommuni1y dc..,cription for 1hc 13r:inch 
MounlJin region. 

Figure 19-Stands of the blue oak/common fiddleneck-rusty popcorn flower community in lhe Branch Mountain region occupy gentle 
lower slopes and benches. The signpost is marked in 1-foot segments. 
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Vegetative Characteristics-In addition to rusty popcorn 
flower and common fiddleneck (A111si11c-/..io imem1ec/,'a). lady"s 
mantle (Alc-he111il/a on·emi.,). gold field <; (w srhenia rn(ifnmicaJ. 
chickweed (Stel/aria media). pinpoin t cltwcr (TrUr1/i11111 
Rmcik11111m). and small-headed clover have high con-;tancies 
compared with other Branch Mountain communities Iwhlc• 12). 
Tree density il'I low. but volume. PAI, and basal area per tree arc 
much higher than in other communities in the Branch Moumain 
region (table /0). ll1e high d.b.h. diversity index is the result of 
the comparatively hign proportion of trees (29 pct) that are 18 
ind1ci, d.b.h. or larger. 

Blue Oak/Wand Buckwheat/Chile Lotus-California 
Plantain 
(Quercus douglasii/Eriogonum elongatum!Lotus 
subpinnatus-Plantago erecta) 
QUDO/EREULOSU-PLER 

Environmental St•tting-The woodland community of blue 
oak/wand buckwhcatiChile lotus-California plantain i" occa­
sionally encountered on moderate slopes facing east-northea<;t 
and east u,~. 2{)). but rarely does it occupy entire slopes (whh• 

/0). Instead. stands 1end to be patchily distributed rnidslopc 
within large areas of annual grassland. 

Soils-Soils are mostJy moderately deep and form over soft 
sandstone. Loam is the dominant A-horizon texrure (whle 11 ). 
A WC20 is high but its positive effect on plant growth likely is 
ofI,;ct by high insolation in this topographic setting. The Chualar 
anti Rmnona Families have relatively high frequencies (62 pct 
t0gc1hcr) in this community (tahle 13). 

Vegetative C haracteristics-Other species with high 
con..1ancie~ relative to other Branch Mountain communities in­
clude white microseris (Mh·ros<'!'is li11dleyi)and purple needlegrass 
(whir 12). This community has the lowest average tree cover in 
the Branch Mountain region. Basal area, volume. and PAI are 
abo low (whli> IO J. 

Blue Oak/Blue-Eyed Mary-Rigiopappus 
(Quercus douglasii/Co/linsia sparsiflora-Rigiopappus 
leptoc/adus) 
QUOO/COSP-RILE 

Environmental Setting-Blue oak/blue-eyed Mary­
rigiopappus is the mo~t prevalent lo" -elevation me~ic commu­
nity in the Branch Mountain region. It <:overs concave. middle. 

Figure 20-Stands of the blue oak/wand buckwheaUChile lotus-California plantain community in the Branch Mountain region cover 
moderate slopes with high solar insolation. The signpost ,s marked in 1-foot segments. 
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and lower s lopes that are oriented north through northwest (jig. 
21.rahle 10). 

Soils--Soils are moderately deep and form over soft . and­
stone. Loam is the dominant texture in the A horizon. and clay 
loams are well represented in the :subsoi l (whle I I }. Soil depth 
and moderately fine textures are largely responsible for the high 
average A WC20 of this community. 

Vegetath·e Characteristics-This community ha:-. the high­
est average tree density but the lowest d.b.h. diversi ty index in 
the Branch Mountain region (rablt• /0). due to the high propor­
tion (75 pct) of trees in the 2- to 6-inch size classe:-.. Species with 
relatively high constancies are these: shooting star:. (D0deca1heo11 
clel'e!a11dii}. common lomatium (Lrmwrium 111ric11/a111m). 
gumweed (Madia gracilis). and mitre-fruited navarc11ia 
(Nal'areuia mitrm:arpa) (rahle 121. 

Blue Oak/Mountain Mahogany/Bowlesia-Woodland 
Star 
(Quercus douglasii!Cercocarpus betuloides/Bowlesia 
incana-Lithophragma affine) 
QUDO/CEBE2/B0IN-LIAF 

Environmental Setting-TI1e blue oak/mountain mahogany/ 
bowlcsia-woodland star community is rare and covers moder­
ately steep. north-facing lower slopes and draws (jig. 22. whle 
/0). ln its topographic selling it is most similar to the blue oak­

interior live oak/mission star community ofMiranda Pine Moun­
tain. 

Soils-Soils in this community arc derived from soft sand­
stone and arc moderately deep 10 deep. A-horizon textures are 
entirely loams; subsoil textures are almost entirely clay loams 
(whle /I) . Deep soils. high A WC20. and low solar insolation 
combine to make this the most mesic of the Branch Mountain 
communities. 

Figure 21-Stands of the blue oak/blue-eyed Mary-riglopappus community In the Branch Mountain region cover moderate slopes with 
lowsolar insolatlon. The signpost is marked In 1-foot segments. 
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Vcgclalivc Characlerislics-Like the blue oak-interior live 
oak/mis~ion star community of Miranda Pine Mountain. thil­
community ha:-. a suite of high constancy species: bowlcsia 
(8011'/esia i11co11a ). spt.:ckled darkia. elegant clarkia. Chinese 
house,. commCln hlue-cup (Gitliopsis speculurioides). small­
rayed baeria (Las1ht•11ia 111icroglos.w). baby blue-eyes. and hairy­
fruited buttercup (tahl<' 12 ). Shrub cover is wrnsually high (/able 
10). Allhough this is clearly the most mesic community in the 
Branch Mountain region. b,Lc,a) area and density are unexpect­
edly low. 

Blue Oak/Hillside Gooseberry/Ripgut Brome 
(Quercus douglasii!Ribes californlca/Bromus 
diandrus) 
QUDO/RICA/BRDI 

Environmental Setting-The blue oaJ.../hillside gooseberry/ 
ripgut brome community is concentrated on moderate. middle. 
and upper slopc::s above 3000 feet (fiK, 23). Community orienta­
tion is north-facing on linear and convex slopes (tahle /0/. 

Soils-Soils are shallow I<> moderately deep. Loams and 
sandy loams are the most prevalent textures in the profile. and 
coarse fmgment is high throughout the profile (tahle I/). Thi~ 
community has a relatively high percentage (22 pct) of Lithic 
Argixerolls (1ahle 13 ). 

Vegeta tive Characteristics- -Distinctive high constancy spe­
cies are notably absent in this community. Several rather com­
mon i.pecies like slender oats (A1·e11a lmrhata). Spanish bromc 
(Bn111111s 11wdri1e11sfr). and red-stemmed lilarec-foxtail grasl, 
(£rodi11111 rirn1ari11111 J have particularly high cover (whic' 12) 
pcrhap~ because these uppereleva1ion siles have not been heavily 
grazed. Basal area. volume. PAI. and overstory cover arc all 
high indicating that productivity may be enhanced by relatively 
higher precipitation in these upper elevation sites (t(lh/e IO). 

Figure 22-Stands of the rare blue oak/mountain mahogany/bowlesia-woodland star community In the Branch Mountain region cover 
moderately steep slopes and draws with low solar msolat1on. The signpost ls marked in 1-foot segments. 
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Tabll! 10--Topographic. stand strnc!/lre. and ,·egewtfre characu,ristics ofplant comm1111ities in the Branch Mn1111tai11 region . \lalues are means. 

Characteristic 

Elevation (feel) 

Slope (percent) 

Aspect 

Po1cn1iul annual 
solar insolation 
(Kilogram cal/0.15 in:/yc.in 

Slope position 

Density 
(trees/atre) 

Total basal 
nrea (feet1/ncre) 

Volume (fect '/acrc) 

Periodic annual increment 
(feet3/acre/year) 

Upper. middle and 
low tree heights (feet) 

Overstory 
tree cover 
(percent) 

Shrub ,over 
(percent) 

Mean species 
richnes.~ 

D.b.h. diversity 
index 

QUDO/AMfN- QUDO/EREL/ QUDO/COSP­ QUD0/CEBE2/ QUDO/RICA/ 
PLN01 LOSU-PLER' RILE' BOIN-UAP' BRDI' 

2568 2462 2603 2100 3186 

17 48 46 65 36 

Primarily N to ENE ENE and E NtoNW N NNEtoNNW 

253 253 201 16 1 213 

Lower. benches Middle Lower. middle Draw. lower Middle. upper 

144 161 269 107 2 16 

106 47 66 31 99 

2765 942 1529 448 2549 

12.7 6.6 8.9 4.2 12.l 

30.1. 19.7 25.3. IS.I 26.7. 17.7 36.4. 27.0 3 1.2. 20.9 
11.4 10.3 I 1.0 12.7 

63 54 63 61 69 

<I <I 2 8 ,I 

57 56 59 60 51 

1.9069 1.8226 1.4923 1.9434 1.7002 

' Bluc oakkommon fidd lcncc:k-rusty popcorn nower. 
' Blue m1k/wand buckwhe111/Chilc lotus-California planwin. 
' Blue oak/blue-eyed Mary-rigiopappus. · 
' Blue oak/mountain mahog;my/bowlcsia-woodland star. 
' Blue oak/l1illsidc gooseberry/ripgu1 brome. 
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Figure 23-Stands of the blue oak/hillside gooseberry/ripgut brome community in the Branch Mountain region are concentrated on 
moderate slopes above 3000 feet. The signpost is marked In 1-foot segments. 
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Table I I-Soll chara(·/eristics ofpla111 cu1111111111i1ies i111lie Bm11ch Mnu1110t11 regiu11. \lalues are m,,a,is. 

01arncteristic 

A-horizon 
Thickness (inches) 

Coarse fragment 
(percent) 

Texture 

Color 

pH 

Suh~oil 
Coan;c fragmcm 
(pe n:cnt) 

Texture 

Color 

pH 

Available waler capacity 
(inc:he~/20 inches 
of soil) 

Soil depth (inches) 

Soil drainage 

Par.•nt m:11crial 

Rootabili1y 

QUDO/AMIN­ QUDO/E.RELJ QUDO/COSP­ QUD0/CEBE2/ QUD0/RICA/ 
PLNO' LOS U-PLER! RILE' BIOC-LIAF' BRDI ~ 

(20 plots ) C13 plots) (23 plo1sl (4 plo1s) {18 plots) 

7.5 

5.1 

Primarily loam: fine 
sandy loam 

Dark yellowish brown 
and dark brown 

6.0 

I0.3 

Sandy clay loam: 
fine s,mdy loam: loam 

Dark yellowish brown: 
also dark brown 

6.2 

2.59 

40pc1 <20 
60 pcl 21-40 

85 pct well drained 

Hurd sands1onc: some 
soft sandstone 

Equally hard and 
frac1ured and soft and 
frac1ured 

6.5 

6.2 

Primarily loam 

Primt1rily dark brown: 
also dark yellowish 
brown 

6.1 

11.0 

Mos1ly loam: also 
clay lonm and sandy 
clay loam 

Brown. dark brown. 
dark yellowish 
brown 

6.3 

2.94 

15 pcl <20 
n pcl 2 1-40 
8 pct >4 1 

85 pct well dra.ined 

Primarily soft 
sandstone: also 
hard sa ndstonc 

Primarily ~oft nnd 
fractured 

7.1 

4.5 

Primarily loam: 
some sill loam 

Dark yellowish 
brown 

6.0 

11.9 

Primarily clay loam: 
also clay and loam 

Durk yellowish brown: 
dark brown 

() .3 

2.93 

I() pct <20 
8 1 pct 21-40 
9 pcl >4 1 

96 pct well drained 

Hord ~nd soti 
s:1nds1one 

Equally soft and 
fractured and 
hard and fractured 

7.5 	 7.3 

11.3 	 9.6 

Loam 	 Primarily loam: fine 
sandy loam, clay loam 

DarJc yellowish Dark brown 
brown 

6.0 	 6. 1 

15.0 	 14.7 

Clay loam and l.onm: gravell y fine 
gravelly clay sandy loam: clay loam 
loam 

Dark yellowish Dark yellowish brown 
brown and dark hrown 

6.0 	 6.2 

2.79 	 2.49 

75 pct 2 1-40 :!R pc1 <20 
25 pct >d I 72 pct 2 1-40 

100 pct well drained 	 94 pct well drained 

Mostly "oft Hard and S(lfl 
sandstone s~nd.~tonc 

Soft nnd frnc1ured 	 Equally hard and 
fractured and soft 
and fmctured 

'Blue o:ik/common li ddlc11cck-ru.,1y pOJXC>m Oc>wer. 

' Blue oak/w,tnd buckwhca1/Chilc lo1u., -Cnliforni.1 planwin. 

'Blue oak/blue-eyed Mary-rigiop:ippu,-, 

' Blue oak/mountain 1m1hogany/bowksia-woodl3nd ,.,ar. 

'Blue <•ak/hillsidc go11scberry/ripgu1 hrom,;. 
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Table I 2-<:'011s1a119• and rm·er fm· Sflecies of1/,e hltte oak com1111111i1/cs 111 tit<· Bra11ch Mounrai11 r1?gio11 ofso111lter,1 San L11is Ohispo County. Califr,rnia1 : 

Cover type and species QUDO/AMIN QUDO/EREU QUDO/COSP- QUD0/CEBE2/ QUDO/RICA/ 
PLNO' LOSU-PLER' RILE' BOIN-LI.AP' BRDF 

C20 plots) ( 13 plots) (23 ploL~) (4 plots) - ~ ploL~) 

Oven.tory tree~ 
Q11erc11s douglasii 100/63 100/54 100/63 100/61 100/69 

Undcrstory 1recs 

Quercus douglasii 75/+ 100/1 96/1 100/1 94/+ 

Shrubs 

Amorpha ca/ifornica l7/+ 
Ar<·toswphylos glauca 22/+ 25/+ 

Cercocarpus beruloicles 23/+ 48/+ 100/5 11/+ 
Ericumeriu lin11eariji,lia 5/+ 15/+ 35/2 50/+ 

Eriogonum fascicula111m 31/+ 9/+ 
Ju11ipl'ms t'CJli[nmh·a 51+ 13/+ 28/1 

L<miccru i111errupra 
 50/+ 62/+ 91/+ 100/2 83/+ 
Rhm111111.v 1/il'ijr,lla 15/+ 46/+ 74/+ 100/1 56/1 
Rihes califor11ic11m 4/+ 50/2 
Ribes querc'l'/orum 51+ 4/+ 22/+ 

Subshrubs 

Cor,uhrogyne filaginifolia 5/+ 46/+ 13/+ 17/+ 
£riogflt11tl/l elm1ga111m 62/+ 4/+ 
Erlogontun ll[fd11m 5/+ 38/+ 4/+ 6/+ 

l:.'ri<>/>hylfum r,mfertifl11rnm 
 23/+ 48/+ 50/+ II/+ 

lie rbs and grasse., 

tkhillea mlllefollum 20/+ 46/+ 26/+ 
Al'l1yracltm·1w 1110//is 25/+ 22/+ 
Agoserls grandif/ura 9/+ 28/ 
t\goseris heu,rophylla 45/+ 54/+ 22/+ 50/+ 
A/chem/Ila arvensis 75/+ 38/+ 48/+ 50/+ 11/+ 

Allo11hy/111m gili11ides 10/+ 4/+ 
Amsi11,·kici /11termedia 95/3 69/+ 52/+ 50/+ 61/+ 
Am,rinckia 111e11:iesii IO/+ 17/+ 
1\11drosace elo11garo 20/+ 23/+ 70/+ 100/1 33/+ 
Atliysanu.,· p11silf11s 1()0/+ 46/+ xv+ I()()/ I 2R/+ 

t\1•e11<1 harbara 80/1 92/2 83/+ I()()/( I 


Arem, fu111a 
 51+ 15/+ IJ/+ 17/+ 

Are,,aria do11glusii 
 30/+- 8/+ 17/+ 50/'+- 6/+ 
As1rago/11s tl'ichopodu.t 10/+ 15/+ 13/+ 
Bloomeria croceo 15/+ 23/+ 78/+ 75/+ 44/+ 
811w/e:,iain('(11w 5/+ 100/5 
Brom11s arn11ari11.~ 45/+ 62/4 43/+ 15/+ 72/+ 

Bro11111s diandrus 
 85/+ 38/+ 48/+ 25/+ 100/26 
Bromus madrirensis 65/+ 62/+ 48/4 100/5 67/2 

81'n//lllS 1111,//is 
 100/46 100/27 100/37 100/23 100/I J 
Bromus r11be11s 100n 100/6 100/3 100/15 94/1 
Brmnus rr/nii 25/+ 38/+ 70/+ 1()0/1 33/+ 
Colondrinia cl/iota 45/+ 15/+ 25/+ 

Cuiochor111s simu/1111,, 
 38/+ 4/+ 
Caps(ll/a bursa-pasroris 65/+- '.H/+ 13/+ 75/+ 17/+ 
Cera,tti/1111 glo111e,·a111111 90/+ 85/+ 78/+ 100/+ 72/+ 
Cirsium califomicum 51+ 65/+ 61/+ 

Clarkia a/Jinis 
 95/+ 100/+ 100/+ I00/1 100/+ 
Clarida p1117mrea 95/+ 100/+ 100/+ 100/1 100/+ 

COllfllllU!.\' 
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Table l2-Ct/11St1111c_1• am/ cm·1•rf11r species oj thl' 1,/ue vuk mmmuniries in lht! Bmnch Mo11111aill re~imr o.fsowhem San Luis Obispo C:011111_1·. Califomiu': co111in11ed 

Cover Iype and species QUDO/AMIN QUDO/EREL/ QUDO/COSP- QUD0/CEBE2/ QUDO/RICA/ 
PLNO' LOSU-PLER' RILE' BOIN-UAP' BRDI ' 

__j_Qoplots) ( 13 p(OIS) (23 plots) (4 plo1s) ( 18 plots) 

Herb~ and GrM$CS, cn111i1111<·d 

Cla1·kia cy/indrlcc1 81+ "39/+ 100/1 17/+ 
C/arkia 1111g111c11la10 15/+ 4/+ 100/+ II/+ 

CIC1yto11ia perfoliata 100/8 17/5 100/36 100/8 1 100/40 


Co/li/1,ria lt1•1emphylla 
 5/+ 8/+ 52/+ 100/1 22/+ 

Cnllinsia $parsiflnra 70/+ 38/+ 91/+ 25/+ 39/'+ 
Cra.t,1tl11 t'l'<',/U 20/+ 15/+ 9/+ 25/+ 6/+ 

Daucus pusilfus 60/2 77/5 17/+ 14/+ 

Delphi11i11111 parryi 't,(+ 25/+ II/+ 


Dichelostemma pulcltel/11111 
 100/1 92/+ 100/+ 100/+ 83/+ 
D0dtcatlll•11Jt cl,•,•ela11clii 60/+ G9n 87/+ 50/+ 77/+ 

Erigemn /o/Joms 80/+ 85/+ 83/+ 100/1 72/+ 
Emdium hruchycarpum 70{!, 69/+ 17/+ 

Erodlum dc11wrhm1 95/24 100/17 96/10 100/1 100/30 

,on 8/+£mdi11111 1110.~cha/11111 

Galium andre'K'sii 65/+ 69/+ %/1 75/+ 90/+ 

Ga/11i11111pari11e 70/+ 85/+ I00/1 100/1 79/+ 

Gali11111 11111/allii 25/+ 62/+ 83/+ 100/1 44/+ 

(ii/ill 1'/il't11·11111 100/1 100/1 9/+ 28/ 

Glrltopsis specularioides 8/+ 13/+ 100/1 22/+ 

H11rdi•11111 lepori1111111 95(!, 69/+ 43/+ 83/2 


Hypochoeris glabra 
 10/+ 38/+ 9/+ 28/+ 

Kol!leria cri.wma 60/+ 31/+ 52!+ 50/+ 


ltu:tuca .1·erriala 
 50/+ 31/+ 30/+ 50!+ 22/+ 


La;:011hy/la ramosi.tsimo 
 35/+ 92/+ 'll7/+ 50/+ 33/+ 


Lastlwnia califomirn 
 80/+ 62/+ 26/... 25/+ 11,... 
Lt1s1he11ia mlcroglossa 9/+ 100/1 
L!!pidi11111 lasiocnrp11111 50/+ 62/+ 22/+ 6/+ 
Una111h11s androsaceu,r 15/+ 15/+ 13/+ 6/+ 

Li110111/111s cilim11.< 55/+ 85/+ 87/+ 121... 

Li11an1h11s li11iflorus 35/+ 
1()0/1 6/+Uthophra,rtma uffi11<' 

Lithophragma cymhalaria. 13/+ 50/+ 6/+ 
Lomatiwn 111ocroc(llp11m 65/+ 31/+ 78/+ 75/+ 61/+ 

Loma1i11m 11lrirnla111m 60/+ 62/+ 91/+ 75/+ 56t+ 

Lm11s .wih11ir111a111s 751+ 92/17 22/+ 6/+ 

L11pi1111s bicolor 100n 92/14 83/3 100/1 

L11pin11s c1111ci111111s 10/+ 23/+ 9/+ 17/+ 

L11pi1111s s11hve.ms 40/+ 100/1 100/2 25/+ 

Madia xradlis 15/+ JI/+ 57/+ 25/+ 33/+ 

Marahfabaceus 8/+ 39/+ 50/+ 6/+ 

Ml'lico coli(on11ca 65/+ 8'5/+ 83/+ 25/+ 11/ 

MicroptA.t californlms 90/+ 100/1 91/+ 50/+ 56/+ 

Mit ·roscri.1· hl'ft•rocurpo 40/+ 38/+ 61/+ 25/+ 61/+ 

Microseris lindleyi 75/+ 92/+ 70/+ 50/+ 67/+ 
Micm.,·ti-ri.<grodli., 50/+ 23/+ 91/+ 100/1 76/+ 

Namrellio airoctyloides 15/+ 4/+ 

Nunirl'//it1 mitrcwarpa 20/+ 23/+ 57/+ 25/+ 6/+ 

Nemophila menziesU 20/+ 31/+ 52/+ 100/1 28/+ 

Omha11d1e 1111iJ1nra 43/+ 25/+ 17/+ 

Ort/Jocarpus attenua111s 80/+ 69/+ 

Orth11rm7111s p11rp11rasi:e11s 25/+ 38/+ 
Pellaea (mdromedaefolia. 5/+ 8/+ 9/+ 11/+ 

COll/11111<:S 
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Table / 2-Ctmsla11n·a11d Ct1l't'rJar Sfll'< ,rs 11J thr bl11,• tm~ co1111111111111,•., 111 thc• llrmwl, M,m,,w/11 n•g111•1nf,wmrltc-m Sa11 Luis Ohis1>0 County. Culifomia' 0 rm11tn11,•d 

Cover 1ype and species 

Hcrh, and Gras,c,. ,·,1111i1111(',/ 

l'hact!lio distans 

Pluu·11/1t1 1111h1·1t ·ma 

Phoradendrrm 1·illosu111 

J'i1yro,,:1·a111111u 1ri1111,~11l1tri., 

Plagiobo1/iry.1· ,·um'.f<'l'IIS 

Plaglt,/,01/try.1 1111thofi1/1·11.1· 

P/11giohmlwy.f ttmrlltts 

Plantu.~o er,•1·111 

P/eclritus ciliosa 

Ptla trnhrc/fa 

Polypogon monospeliensis 

P11·mst<'.~ia ,l1)·11111rioi,J,·1 

Rammrnlus ltebecarpus 

Rigiopt1f1/U1S lcp,,,ci,u/11., 

Sanirnla bipimwta 

Sa111c11/a hipiflnatijida 

Sanicuia 111berosa 

St1-1ifragt1 ,·alif,11•111cu 

Senedn vu/saris 

Sile111· galliw 

Sitanion jub<lrum 

Stt•llana 111,•,lia 

Sripa pult-h,·u 

I /11·.«111111 lll'/tl/,\ ('1111'/jlt'J 

Thysa11ocarp11s lai:foia111s 

7ufo/111111 ullm1,c11p1111!11111 

Trifolium tlepaupcra111111 

711f,>/111111 ,·,Im/arum 

Trifoli11111 gracilen111n1 

/ 1,jol111111 m1<"rO< t'(llut/11111 

Trifoli1m1 oligunthum 

rnJi1(111111 (1'1(/('ll({l/llfll 

Tropidocarpum gracile 

I t•r/)(•1111 /a,io.,u,clw., 

\/iota q11erceto/llm 

\"'/tlpia hmm11ir/t!( 

Vulpio megoluro 

I 11!1>ia mh·msrm lt)'.t 

Vulpia my11ros 

y(J /)('{l /11/ l'l'()('(ll'//(I 

QUDO/AMI QUDO/EREU QUDO/COSP­ QUD0/CEBE2/ QUDO/RICN 
PLNO' LOSU-PLER' RILE' BOIN-UAP BRDI ' 

<20 plol~l ( IJ plots) (23 ploisl (4 ploisl l) 8 pfOLS) 

15/+ 4/+ 25/+ 

!.3/-.: 

70/+ 62/+ 30/+ 78/+ 

20/+ 15/-,. 74/+ 100/1 28/+ 

15/+ 

70/+ 23/+ II/+ 

30/+ 15/+ 

)0/+ 62/+ 4/+ 

60/+ 31/+ 96/+ 100/1 56/+ 
J()()/2 100/1 ,r,.,n I00/4 I0()/ 1 

10/+ 15/+ 17/+ 

45/+ 54/+ 50/-.: Ill+ 

5/+ 43/+ 100/1 22/+ 
15/+ 2'J/+ 65/-.: 2.5/+ )')/+ 

80/+ 92/1 100/3 75/+ 100/1 

60/+ 46/+ 48/+ 6 1/+ 

17/+ 75/+ 33/+ 

5/+ 8/+ 96/+ 1()()/f 37'/+ 

40/+ 31/+ 30/+ 25/+ 17/+ 
2()/+ 15/+ 

85/+ 46/+ 83/+ 22/+ 
1>0/ 10 ) I/+ 57/+ 75/1 56/6 

45/+ 69/+ 4/+ 
XO/+ '1!5/+ 83/+ 100/1 56/+ 

85/+ 54/+ 96/+ 50/+ 56/+ 

I00/1 I00/4 96/1 25/+ 67/+ 

35/+ 15/+ 9/+ 

5/+ 31/+ 44/+ 

90/4 62/+ 17/+ 65/+ 

95/3 69/+ 30/+ 67/+ 

551+ 15/+ 87/+ 94/+ 
I00/1 62/+ 100/1 75/+ 10()/4 

40/+ 25/+ 
15/+ 8/+ 17/+ 75/+ 50/+ 

25/+ 33/+ 

70/+ 5.J/+ 87/+ 25/+ 83/+ 

100/19 100/15 100/12 100/12 100/8 
l!O/+ 92/1 1()0/+ 50/+ 94/1 

95/3 9?../3 87/+ 50/1 44/+ 

20/+ 8/+ 48/+ 100/1 72/+ 

'The following ~pC'cic, WCI'\: found 1n lhc plol~ bu! occurred le,~ limn three 1,mc~: 1rccs-Q11ucus agriji1li11.Q111•r1·1H wis/i:e11ii. subshrubs and ~hruh~-C,·t1111>1h11, 
,·11111'"'"·'· l/1•1rr,1111l!I,,., <1rh111tji,lt<1. llapl11p11p11111 ,,,11arn.<.111,. Pn11111., ilici/olia. Sal\'/a lt·11c1•phylla: herbs and grasscs-tlpw.wmm a11~11srifolium. Asr1t1;:a/ll) 
~11111/w/1111111.,. llnm111., nm11ut11s. /J,.,,,,,.,, tet 1,11·11111. ( '1!111<1111·e11 m,•J11e11.1is. Cl,loroga/11111 pomeridic11111111. Ci•·si11111pm1ea1111111. Cl11.wo11i11 spa111lma,Clt•marh li11,,:11i.,11{"1f,,/ia. 
Cr,11na111lt11 ,·,11·1111ma. C1::1ne1111/t11 i111emwdw. Oe/f1/1111i11m 11111IJ1a111/omm. Dl'sc11rai11io pi11nara. D11,lley(J la11ceolara. Esch.w·lwl:ia 1·t1/1jormc11. £11phnrh,a vm111llllt1. 
Fi/ago cal//or111rn . filag:, ga/1,m. Cas1mli11111 1'(' 11tric'M11111. llt·sJ'er<>m,·1·011 li,waris. Lothry·sjeps,mi,. wyia plo1ygnssa. Li11a111/111s dlc/11111111111.,. L11111., p11r,/11,111111. 
M,•d11·t1go p11/wm11·11lta, /ltfr/1n1 imp,•1fecw. Mic ro.w!ri.\ ele.i:011.;, OrthtH.·arpu.r mit:ranrhus. Pe11sremo•1 h1·1C,rnphyl/r,s. I'm, ,111111,a. Sa111nda ,·rt1s.ncc111/11~. Se11r, m 
hrc•11•er1. S1.~w11ltri1111111fjki1111lc•. Sita11i1111l1ysrri.,. Sripo cw1111a. Stylonwam he1c-r11vltylla. Ta11shia lwrf\,•c',ftil. and Trifali111111·111·ic'.~a111111 

1C'om,l:on~y (percent of pf01, in which .1 ,pccic, occurred) i, !l" en firsl followed byco"er (aver.ige percent cover ofa species in u plnnl cmnmuni1y). The"-+"symbol 
indil'all'' 1ha1 1hc avcrngc cov.:r is I(~" 1han I percent. TI1c .._ .. indicate, 1hc ~pe,,e~ did no1 occur in 1hc communny. 

' Blue oak/l:1m1111011 Jiddkncc:k-nn,1y popcorn Oowcr. 
'Rluc oak/wand bm:kwhcal/Chik lotus-California plantain. 
'Blue.- oak/hluc-cycd Mnry-rigiop:ippw,. 
•Btuc oa~/mounrnin onahogany/bowlcsin-woodlnnd star. 

' Bluc oak/hilbidc gooseberry/ripgul brome. 
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Table JJ.-Freq11e,1c:i•1!f'.w>il.~ hyfamilyji.,r blue oak co1111111111i1i<'S in rhe Bran('/1 Mm,nrain regi/111 

Common soil name and 
taxonomic class 

Agua Dulce 
(Loamy-skeletal, mL>ceu.. 
thennic Mollie Haploxeralfs) 

Argonaut 
(Fine. mixed. thcm1ic 
Mollie Haploxeralfs) 

Botella 
(Fine-loamy. mixed. 
themiic Pachic Argixerolls) 

Chualar 
(Fine-loamy. mixed. 
1hennk Typic Argixerolls) 

Coarse-loamy. lhermic 
Typic Haploxerolls 

Hambright 
(Loamy-skeletal. mixed. 
thermic Lithic Haploxerolls) 

lnks 
(Loamy-skeletal. mixed. 
thennic Lithic Argixerolls) 

Livermore 
(Loamy-skeletal. mixed. 
1hcnnic Typic Haploxcroll~l 

Loamy. mixed, thermic 
Lithic Haploxcmlfs 

Loamy-skeletal. mixed. 
thcrmic Typic Argixerolls 

Loamy-skeletal. thennic 
Typic Argixerolls 

L,)amy. mixed. them1ic 
Lithic Xcrorthents 

Lodo 
(Loamy. mixed, themiic 
Lilhic Haploxerolls) 

Los Osos 
(Finc-montmorillonilic. 
thcnnic Typic Ariixerolls) 

Los Robles 
(Fine-loamy. mixed. 
tliennic Typic Xerochrepts) 

Millsap 
(Fine. mixed. thennic 
Typic Pi1lexemlrs) 

Modesto 
(Fine-loamy. mixed. 
themiic Mollie Haploxemlfs) 

Ramona 
(Fine-loamy. mixed, 1hennic. 
Typic 1-laploxcralfs) 

QUDO/AM1N­ QUDO/EREL/ QUDO/COSP­ QLIDO/CEBU/ QUDO/RICA/ AWC" 
PLN01 L0SU-PLER2 RILE' BIOC-LIAP' BRDI' 

(20 plots) ( I.' plots) (23 plots) (4 plots) ( 18 ploLs) 

---·--·--·-·-·-------· number or plo1s ---·---·-·--------·---­

2 

2 4 6 4 

3 3 

2 

J 5 2 

3 2 6 

2 4 

3.0.3.2 

4.2.-l.8 

6.4 

2.7- 6.1 

3.7 

2.2 

1.9-2.7 

1.6 

1.7-2.8 

2.8..U 

2.8 

1.2 

1.3, 1.4 

3.4-6.6 

3.8.4.0 

2.1 

3.1-6.3 

3.0-6.2 
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Tobit f.1-F1·eq111•111·y ofs111f.f hyfumi/yfor blur (1(1~ t·o111m1111ities ;,, thl' 8m11d1 Mrmnta/11 ri:s:u111 , , /111//nued 

Comml,n soil name nnd 
taxonomic clas~ 

QUDO/AMIN­
PLNO' 

(20 plOlS) 

QUDO/EREL/ 
LOSU-PLER' 

( IJ ploh) 

QUDO/COSP­
RILE' 

(23 plots) 

QUDO/CEBU/ 
BIOC-LIAP' 

(4 plots) 

QUDO/RICA/ 
BRDI' 

t 111 plols) 

AWC" 

---············· ···········-··················--number of plots------·······-············ ···· 

Rincon 
(Finc-mommorillonitic. 
thennic Mollie Haploxeralfs) 

Sun Andrea, 

(Coarse-loamy. mixed. 1
1hcrm1c Typic Haploxeroll~) 

3.9.6.2 

3.9.4.5 

Stonyford 
(Loamy. mixed, lhennic 
Lilhic Mollie Haploxeralfs) 2.S 

' Blue oak/common fiddleneck -ruqy popcorn no"er. 
;Blue oak/wand buckwheat/Chile lotu,-Califomia plon1a1n. 
' Blue oak/blue-eyed Mary-ng1opappus. 
'Blue oak/mountain m.ihogany/bowlcsia-woodland star. 
' Blue oak/hillside goosC'berry/ripgu1 brome. 
"Range of av:iilable wa1cr c:ipaciiy in inches per 4() inc he.~ of soil. 

Comparable Communities Across 
Regions 
Open Stands on Gentle Slopes 

The blue oak/foxtail grass-Johnny-jump-up (Avenales re­
gion). blue oak/whi1e-s1emmed filaree (Miranda Pine Mouniain 
region). and blue oak/common fiddleneck-rusty popcorn llower 
(Branch Moumain region) communities are similar in topo­
graphic seuing and stand s1ruc1ure. All occupy gentle slopes and 
have a relatively high proportion of large trees. Although they 
share a number of indicator species. such as foxtail grass, rusty 
popcorn flower. chickweed. and tilaree (Erodium sp.), these 
communities differ markedly in vegetation. A DCA ordination 
shows no overlap among the three communities (jig . 24). Of 1he 
blue oak types described by others. these communities are most 
similar 10 the "open type." which occupies gentle slopes and has 
tree densities of less than I00 per acre ( White 1966a). 

Species composition suggests that these communiti~ with 
open stands on gentle .slopes are heavily grazed by livestock. 
Grazing generally increases with decreasing slope (Cook 1966. 
Ml•eggler 1965. Yeo and others 1990). Species encouraged by 
heavy gra1ing of open types are well represented in these com­
munities: smooth ca1·s ear (H_vpochoeris glabra) (White 1966a, 
Ro iere 1987. Rossiter 1966). foxtail grass (Heady and Pitt 
1979. Rosicre 1987). and annual fescue (Rossiter 1966. White 
1966b). Based on the density of cow droppings. use of the open 
stand type was high (White 1966a). Nevertheless. it is difficult to 
isolate 1he effects of grazing on community composition be­
cause grazing pauems are confounded by solar insolation and 
other fac1ors. For example. soil disturbance by pocket gophers 
(Thomomys houae) and ground squirrels (Spermophi/11sbeecheyi) 
may increase the abundance ofnisty popcorn tlower and fiddleneck 
in the absence of livestock grazing (White 1966b). 

Research on cavity-nesting birds in Mendocino County. Cali­
fornia. indicates that communities with a high proportion of 
large trees may be especially important to cavity-nesting birds. 

• QUDO/ AM!N- PLNO 
150 ­ ... QUDO/ ERM04-HOLE 'v 

'v QUDO/ HOLE- VIPE 

'v 

'v 

'vN 100 ... ... 'v...< ·, ...... ... 

'v 

u ... 'v
0 ... 'v 'v•• ... ....,)

50 i ~ .. " ~ '<:;fl• " 
v'v 

'v 

0 I I' 
0 50 100 150 200 

DCA 

Figure 24-Detrended correspondence analysis ordination or the com­
munities on gentle (s 30 pct} slopes shows the following communiti~s: 
blue oak/common fiddleneck-rusly popcorn flower (QUDO/AMIN-PLNO) 
from lhe Branch Mountain region: the blue oak/White-stemmed filaree· 
foxtail grass (QUDO/ERM04-HOLE) from lhe Miranda Pine Mountain 
region: and the blue oak/foxtail grass-Johnny-jump-up (QUDO/HOLE­
VIPE) from the Avenales region. 
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Compared with valley oak. black oak rQ. kelloggii). and interior 
live oak. blue oaks 20 inches d.b.h. or larger had a high number 
of natural and excavated cavities ( Wi Ison and others 1990). Five 
of the seven common bird species 1ha1 nest in cavities were 
pa11iculnrly abundant in low-density stands (<40 trees/acre) that 
also had an abundance of blue oaks 20 inches d.b.h. or larger. In 
thCSl' three woodland communities. trees this :-i7e make up 17.2 
percent of the trees- the highest proponion in the study area. In 
addition. these communities have the highest percentage (4 pct) 
of trees 30 inche:. d.b.h. or 1~1rgcr. ,, hich arc preferred by acorn 
woodpeckers ( Melam'l'/U':, fonnicfrum., J for storage trees ( Wil­
son and others 1990). 

Open Stands on Moderate Slopes 
In this ponion of its range. blue oak is poorly represented on 

slopes of 30 percent or greater with high solar insolation. The 
blue oak/Chile lotus-purple needlegrass (Avenales region). blue 
oak/blue larkspur-California phacelia (Miranda Pine Moumain 
region) and blue oak/wand buckwheat/Chile lotus-California 
plantain tBranch Mountain region) communities occupy thi 
selling in the swdy area. In ung.razed grasslands two high con­
stancy :species in these communities. purple needlegrnss and 
Chile lotus. ocrnpied only the driest end of the moisture gradient 
on sancl"1one (Mc augh1on 1968). That finding agrees with the 
distrihution of those :specie:-. observed in this study. Purple 
ncedlcgras:-.. however. also tend:-. to occupy sites where annual 
\.'.over i:-. reduced by lire. gnv.ing or clisturbam.:e (Banolome and 
Gemmill 1981 1. Other species with relatively high constancies 
in these communities that also are associated with heavy grazing 
include 1he"e: red bromt: (8ro11111.1· r11/1l'11.v J(Ros iere 1987). ra11le­
-,11ake weed (Da11c·11s pusci/lus) (Heady and Pill 1979). and 
smooth cat's ear (Bentley and Talbot 1951 ). Even though they 
occupy ,teeper slopes. these high insolation communitic:-. pro­
duce forage earlier in the growing season than do dense stands in 
low insola1ion se11ings (Chiariello I 989). and may be heavily 
grazed. 

Dense Stands 
The most prevalent woodland and forest communiries in each 

region are blue oak/war1 spurge-goldenback fem (Avenales re­
gion). blue oak/ln,jada lupine-tree clover (Miranda Pine Moun­
win region) and blue oak/blue-eyed Mary-rigiopappus (Branch 
Mountain region). These communiticl- cover moderate. north­
fac:ing concave slope:-.. Vegetation. however. is quite different 
among the three. t:ommunitics (fig . .?5). All three have relatively 
high den.,itic., of smaller trees (2-6 in. d.b.h.) and are the equiva­
lent of White·., ( 1966a) "dense stand" type (>300 trees/at:re. 
north-facing slope:-.). Griffin ( 1977) described two extremely 
dense :-.lancb of this type with 425 and 538 tree~ per acre. The 
abund:rnce of small-diameter trees easily place~ these commun i­
tie:- in the Blue oak/Undcrstory oak/Grass subscrics (Allen-Diaz 
and Hol:11nan 1991 ). which occurs in the Coast Ranges and 
Sien-a Nevada. In oak woodlands on :similar site~ (north-facing 
-;lopes. >30 pt:1 slope) within a similar devational range ( IO(){l­
3000 ft) in the southern Siem.1 Nevada. den:..i tic.... of blue oak 
were extremely low (4 trees/acre) (Frost and McDoug.ald 1989). 
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Densities of blue oak were highest on south-facing slopes. in 
sharp con1rns1 10 the study reported here. 

Dense blue oak stands in Mendocino County harbor few 
cavity-nesting birds. in pan because of the small nurnben, of 
trees 20 inches d.b.h. or larger (Wilson ~md others 1990). On the 
other hand. high-density stands provide habitat for less abundant 
species such a-; pygmy owl (G/a11cidi11m gnomaJ. brown creeper 
(Cerr/Jia familiuris), barn owl (Tytn a/ht:). and turkey ( Meleagris 
gallopol'o). 

Upper Elevations 
Of the two upper elevation communities. blue oak/hillside 

gooseberry ripgu1 brome (Branch Mountain region) is found on 
sites with lower solar insolation and at a higher average eleva­
tion than blue oak/phlox-leaved beds1raw-bajada lupine com­
munity (Avenale, region). The reason is perhaps because the 
blue oak/hillside gooseberry ripgut brome community is located 
fanhcr inland where precipitation is lower. Although they differ 
in vegetation. the:-.e upper elevation communities share many 
stand structure characteristics: both have high basal arew;. vol­
umes. and PAI. Although tree deni-ity i~ somewhat lower in the 
blue oak/hillside gooseberry ripgut bromc community than in 
blue oak/phlo,,-leave<l bcdstraw-bajada lupine community. trees 
in the less dense community arc taller. especially in the 1.111-trce 
layer (table 10). In the Minuida Pine Mountain region, chaparral 
replaces an upper elevation 11011h-slope blue oak community. 

i50 
.... QUDO/ Et:SP- PITR 

.... D QUD0/ LUC02 - TRCI 

• QUDO/ COSP - RILE 
.... 
........ D 

0 

N 

< v 
0 

IQO 

so 

................ "' o!Jo D 

........ i 

2:~ 

.... "'"'.... IIIPo 
........ ~ 

.... 0 

••11:-. •• ,."'I 
•.. ..

••• 
'fly"' 

.... D 
D 

D 
0 

0 50 ·oo 150 200 250 
DCA 1 

Figure 25-Detrended correspondence analysis ordination shows the 
forest/Woodland communities with low solar insolation on slopes of 30·55 
percent: blue oak/goldenback fem-wart spurge (QUOO/EUSP·PITR) 
from the Avenales region; blue oaklbajada lupine-tree clover (OUDO/ 
LUC02-TRCI) from the Miranda Pine Mountain region; and blue oak/ 
blue-eyed Mary-rigiopappus (QUDOICOSP-RILE) from the Branch Moun­
tain region. 

41 



Steep Slopes 
Two other ecologically similar communities are blue oak­

interior live oak/mission star (Miranda Pine Mountain region) 
and blue oak/mountain mahogany/bowlesia-woodland star 
(Branch Mountain region). Both occupy steep environments 
with low solar insolation, and both are rare in the landscape. 
Species richness and shrub cover in these communities are high: 
but 1hey differ markedly in vegc1ation from each 01J1er, and from 
communities in their respective regions. The distinctive compo­
sition or thc.-;e communities may be a consequence of two fac­
tors: light grazing on these steep slopes and the mesic environ­
mental setting. Siami structure of the two communities also 
differs. Compared with blue oak/mountain rnahogany/bowlesia­
woodland star community. the blue oak-interior live oak/mis­
sion star community has a much higher tree density. and as a 
consequence. a much lower ba$al area and d.b.h. di versity index. 

Regeneration 
A swdy on the Hastings Reservution provided the lirsl quan­

titative data to suggest that blue oak was not producing enough 
recruits to maintuin stand numbers. White 11966a) based this 
conclusion on the unusually low numbers of seedlings and :-ap­
lings. and on the foci that smaller d.b.h. trees (4-12 in.) were 
quite old (70-90 yr). Since White's -;1udy, others (Boh:inger 
1988, Muick and Bartolome 1987) have ascd siLe-clm;s di-;tribu-

J .,. 

'• ' It 

. -. ' ... 
L ' 

tions to assess blue oak regeneration locally and Statewide. The 
use of stand size-da),), structure alone ha~ been criticizl!d. how­
ever. as presenting only a partial picture of blue oak regeneration 
(McClaran 1986. McClaran and Bartolome 1990). Understand­
ing mortality and reproduction the production of seed and 
seedlingc;-is equally important (Bartolome and others 1987). 

Harvey ( 1989) examined historic recruitment o f four stands 
in the study area by analyzing !-land-age structure in conjunction 
with empirical seedl ing and :;apling mortality curves. In the 
A venal es region. recruitment of individuals into two :Hands. one 
each in the blue oak/wart spurge-goldcnback fem and blue oak/ 
foxtail grass-Johnny-jump-up cornmuni1ies, had not occurred 
since 1940. In the Miranda Pine Mountain region. recruitment of 
seedlings had taken place in a dense stand of blue oak/bajada 
lupine-tree clover but not in an open-ridge stand of the same 
community. 

Production of small trees-in this case trees that are I inch or 
less at breast heigh1--can be used as an indicator or recruitment 
from the sapling 10 small-tree stage (Bartolome and Muick 
1987). The vast majority of saplings in the study reported here 
had not reached breast height (5 fl ). Instead, they ranged from 
multistemmtd plants of more 1ha11 4 inches high to shrubby 
plants less lh,Ln 4 fe...:t high. many wi1h basal stem diameters 
greater than I inch (fl.~ . 26). Age of individuals in this height 
class varie<l from less than 5 10 I00 years (Harvey 1989). 

, -
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,, 

' • 11 • .. . " . -~ "' ',. . ..­
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.,\ '.•I . ,"c.·~ -.. ~ . ._ . 
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Figure 26--Hedged blue oak saplings have yet to reach breast height. 
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A monali1y estimate of 2 percent per year in the tree class small-diameter dead rrees dereriorare more rapidly than large 
(Bolsinger 1988) clearly shows a shonfall of recruitment in the snags. Of rhe two classes. large snags are probably most impor­
Avcnales region (tahle 14 ). Although we do not know Lhc rate at ranr 10 wildlife species. Acom woodpeckers, for example. select 
which individuals reach d.b.h .• field observations suggest that it blue oak snags rhat average 25.6 inches d.b.h. and 53.8 feet high 
is well below expected tree losses in each region. Thus. small­ for acorn storage (McRoberts and McRobens 1976). 
rree recruitment apparenrly is inadequate to replace tree monal­ Comp.ired with snags. large and small downed logs are more 
ity in the study area. and. given this constant rate over time, abundant (table 15). Logs are generated from two sources: (a) 
numbers of blue oak will slowly decline. individu.11 branches on living oaks that die and fall to the ground, 

and (b) trunks and branches of dead trees. Extensive herpeto­
logical field observarions and collecrions in the study area indi­Snags and Downed Logs 
cate that many reptiles and at least two amphibians depend 

Sample sizes of snags and logs were 100 small for us 10 heavily on downed woody material. especially large logs and 
examine differences among plant communities. Even at the stumps, in blue oak (Sam Sweet, University of California, Santa 
regional level. sample sizes are small (table 15 ). but a regional Barbara; Jobie /6). Indeed. 60 percent of the captures of small 
overview is still possible. ground-dwelling vertebrates in blue oak were reptiles (Block 

In general. small and large snags occur at low densities in the and others 1988). Since large-diameter trees rhat become large 
srudy area. Given the abundance oftrees 8 inches or less d.b.h. in logs are differentially distributed among the plant communities, 
all rhe stands. rhe densiry of small snags seems unusually low, future surveys of small venebrates may show that these animals 
suggesting either thar mortaliry is low in this size class or that are also unequally distributed among the types. 

Table 14-Ntmthu.<oflrt'e.,·. saplinJtS. ,111cl <'\f'l't'ted tree /tJ,<11!.f /11· re}t/flll 

Region Trees ' S.ipling,., ' Y curly expected 
1rec lo"e' ' 

Avcnale.~ 1607 0 J.2 

Miranda Pinc Mountain 1156 27 2.:l 

BrJnrh Mounwin 1519 28 3.0 

'Trees are gre.ater than I mch m d.b.h. 
'Saplings arc individuals I inch or less m d.b.h. 
' Yearly expected tree los~es :ire estimated at 2 pem::111 per year (Bol~ingcr 

19!l8). 

Table I S-De11si1in of.wwg.v 011d ,low11,'d l11i:.,f,J1 tl:c· 11,rr,• ,·,,i:icw~· 

Snng~ nnd log~ Avcnalc~ Mirnnd:1 Pinc 13r:111ch 
Mounrnin Mouni:1111 

Snags :S8 in. d.b.h. 
Sample size 8 8 8 
Average d.b.h. (inches) 5.7 ~.I 3.8 
Average hcight (feet) 11.7 11.0 11.0 
Density (number/acre) 1.0 15 1.0 

Snug.s >8 in . d.b.h. 
6 ... 10Sample size " Average d.b.h. (mches) 26.0 1\1.0 IIJ.8 

Average height (feet} 19.3 17.(.l 20.7 
Dcn~ny (number/acre) 0.1' 0.-1 1.3 

Smoll clowned Ing,, 0011nm 

diamct<'r 3-8 in.. lcng1h ~3 fl 
Sample size 13 III 
Aver.igc dinmctcr (inches) 6.J 6.7 
Average lenglh (feet) I0.8 9.8 

1Density (number/acre > ::.5 1.-1 

l..:irgc downcJ log,.• b<mom 
diame1cr >!I m .. length ;?,3 fr 

,1Sample ~ize I ti 

Avernge diameter (inche.~) 11.7 16.0 

Average length tfee.t) I 15.7 14.0 

Dcn~ity (number/acre) ().8 1.4 
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Table 16-Uu of mil'mlwhitat by amphibi1111s 1111d rt'pti!t•s i111Jw study area 

Microhabi1a1 1 

Specie.$ 

Sal:tmandcr.< 
Arboreal salamander 
(1\11eides /11g11bris) 

California slender salamander 
(Rutmchoseps 11i,~rin·111rW 

Esch.scholrL·s s:,lamnnder 
(£11sa1i11a eschsdwlt:i') 

Lizards 
California legless liza(d 
(A1111ie/la pulchra) 

WC$1Cm whipinil 
(C1wmid()phor11s t(~ri.tJ 

Gilben·s skink 

(£11111eces gilbeni) 

Western skink 
//:. •,l.:i/w11i111111s) 

Foo1hill alligator lizard 
(Gerrlw,rotns m11lticori11tI111s) 

Western fence lizard 
(Scelo11orus occide111olis> 

Side-blotched lizard 
(U111 sransburiona) 

Snakes 
Racer 
(Col11lx-.r C'onstrictor} 

Wc$tCm r:111lcsnnkc 
(Crotu/11.< 1•iridisJ 

Ea.stem ring-necked snllke 
(Dit1d(>pllis pu11c111111s) 

Spotted night snake 
(Hypsi.~11·1111 rorq111rra / 

Common king snake 
(uu11propeltis getulus) 

California striped racer 
I,...,astimphi.r lmerali.~J 

Gopher snake 
(Pi111ophis 111ela110/e11c11s) 

Small downed Large downed 
woody woody 

Lh·c tr.:c~ Snags Hollow s1umps nrn1crial1 materia l' Abundance' 

f fr*1c 

(f) 

(f) f 

f*1• lc) ftcg 

(ft) 

(I) • 

f 

(f) (I) 

ftc 

(flc) 

ftc 

ftcg* 

(fc) 

f*t*c*g 

ftcg*r 

f*1cg 

f*t*<.:~~ 

ftcg 

ftc*g*r 


f*t*c*g,.r* 


ftc•g*r 


r• t•c•g• r 


f*1c*g*r* 


flc •g•(r) 


f*t*c"g¥ 

(fc) 

f*t""c* 

fie 

f*tc(g) 

(f) 

fc 

fie 

ftc*'g 

(flr) 

(fie) 

ft(C) 

(fc) 

f*rc~(g) 

lk 

ere) 

f(c) 

f*rc* 3 

f*c*1*r* 60 

f*c*r*r*­ 15 

f*t*c*g* 40 

fc 3 

f*1'*C- g-* 10 

f"' t*c"g*r* JO 

f*1*c*g*r* 20 

f" t*c•g• 150 

ftc*g 10 

flc*g*r* 5 

f*1'"c*g*r* IO 

f*t*c*g*r* 12 

r• t•c• g•tr) ·' 

f*t*c*g*i'*' 2 

f* t*c*g• r 5 

~t*c*g*(r) 5 

1C:11cgoric., of use are a~ follow~: 
f- foraging 
g-1hermal refugium 
r- rcproduct ion 
1- tcrri1ories 
c--covcr 

Use ratings from rnos1to lc:is1 imponanl arc as follows: f*. f. {f). 


' Less lhnn or equal w 3 in. d.b.h. and less than or e<1ual 10 3 ft long. 

'Greater 1h:1n 3 in. cl.b.h. :ind grc:11cr 1hnn J fl long. 

' Number c,f individuals an experienced collcc1or could find in J hr. in 5 acres. under good weather conditions. 
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Appendix-Keys to Plant 
Communities 

Because plant identi fication is possible for just 3 months of 
the year, the keys use slope. elevation. and solar insolation. 
which are highly correlated with the vegetation (Borchert and 
others 199 1 ). Nevertheless. the final choice of a plant commu­
nity should be based on the supplementary information con­
tained in the community descriptions and accompanying tables. 
Also. because the keys are based on samples taken within the 
study area. their utility in other parts of the range of blue oak are 
unknown. 

The presence of a species in the name of a plant commu­
nily doe:. not imply 1ha1 the species occurs only in that com­
munity. or even 1ha1 it is present in all its s1ands. lns1cad. a 
1;pccics is included in a name if it has a high constancy or 
cover in one communi1y relative to the others. For example. in 
the Aven:1 les region. Chile lotus (L otus suhpi1111a111s) is present 
in all four communi1ies. but its constancy and cover arc par­
ticularly high in the Blue Oak/Chile Lotu~-Purple Nccdlcg.rass 
communi1y (tahl e 4 ). 

Scientific names c:onfom, 10 Kartesz and Kartesz ( 1980). but 
species were idcn1 ified using Hoover ( 1970). Recent 1axonomic 
changes in ll ickm,m ( 1993) are given in appmdix D. Species 
codes are from Reed and others ( 1963). and common names arc 
from Abrams ( 1975) anc1 McAuley ( 1985). 

The steps in using these keys are as follows: 

A. Avena/es Region 
I Occurs al elevations below 2200 feel. 

I. Select an area of about 0. 1 acre with uniform slope and 
a.c;pec1. Oak overstory cover should be al least 20 percent. The 
plot should be represen1:1tive of a larger area. 

2. Be able 10 recognize the diagnostic species used in the 1-.ey 
and estimate their foliar cover. Remember. I percent foliar cover 
is equivalent to 44 square feel. 

'.t A compass, clinometer. and ahimeter or topographic map 
are essential for using the key. Slope and aspect can be coverted 
10 solar insolation using table 17. 

4. Work carefully through the plant community key to a 
preliminary iden1ifica1ion. 

5. Read the description of the plant community to verify your 
identification. 

Table / 7-1 'alties of pure11111,I ,111111111/ J<,/ar 111.wlution (kit11,r:rom ca/ortt•.)/0 . /5 
11r'lyearJfor 34" larit11dt< 

~l)CCI Slope 
() 10 20 30 ,1() 50 60 70I 

272 254 2.16 216 196 176 158 143N. 

NNE.(W.) 272 256 238 220 20'.! 185 168 153 

NE.(W.) 272 259 246 233 219 207 195 184 

E.<W.) '.!72 ~71 '.!70 26.'l 265 262 259 256 

ENE.(WNW.)1 272 265 258 250 242 235 228 221 

ESE.1WSW.) 272 277 2RI '.!ti.I 286 2~6 2X5 284 

S'E.(SW.) 272 282 290 297 3()1 303 304 303 

SSE.<SSW .J 272 285 296 304 310 JD Jl,l ,1.i 

s. 272 286 298 307 313 316 318 317 

Source: Frunl. tmd L~'C (1966) 

2 Occurs on slopes equal 10 or less than 30 percent. Foxtail grass (Hordeum feporin11111) is almost aJways present. Spanish gr:L'lS 
(8m111m madritensis) and neabane aster (Erigerrm foliosus) are rarely present. Blue oak/foxtail grass-Johnny-jump-up 
community. 

2 Occurs on slope.-: greater 1han JO percent. Foxtail grass sometimes is present. Spanish grass and tleabm1e aster are usually 
presen1. 

3 Solar insolation is greater than 260 (whle 17). Purple needlegrass (Stipa pulchra) is present. Either windmill pink (Silene 
gullirnJor filuree (Erodium hrachycarpum) are present together or individually. Golden back fom (Pit1yn[.!ram111a trio11,:11laris) 
and wart :.purge 1£11plwrhio spathulaw) are occasionally present. Blue oak/Chile lotus-purple nccdlcgras.s community. 

3 Solar insola1ion is equal 10 or less than 260. Purple needlegr:Lss. windmill pink. and fi laree are rarely present. Wart spurge 
is always present, and goldenback fem ii: nearly alway!. present. Blue oak/wart spurge-goldcnback fern community. 

I Occurs at elevations above 2200 feel ................................................................................................................................................ 4 


4 Occurs on slopes of le:.~ than or equal to 30 percent. Phlox-lcavc:d bedstraw is absent. Whisker linanthu:, is rarely pre:;cnt. 
Foxtail grass i~ almost always present. Blue oak/foxta il grass-Johnny-jump-up community. 
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4 Occurs on slopes greater than 30 percent. Phlox-leaved bcds1raw (Galium andrewsii) is present. and whisker linanthus 
(Li11a111/111s ciliams) is frequen1ly present. Fox1ail grass is rarely present. Blue oak/phlox-leaved bedstraw-bajada lupine 
community. 

8. Miranda Pine Mountain Region 
I Occurs on slopes equal to or less than 30 percent. Foxtail grass is aJways preseni: whi1e-:m:111111ed lilarce (£1'1Jtli11111111osdw111m) and 
tilaree (Erodium hral"l1ycarpum) are almost always present individually or toge1her. Blue oak/white-stemmed filaree-foxtail grass 
community. 

I Occurs on slopes grea1cr than 30 percent. Foxtail grass is often present, white-stemmed filaree and filaree are sometime:s 
presen1 ............................................................ ..................................................................................................................................... 2 

2 Occurs on north- 10 northwest-facing slopes greater than 60 percent. Mission star (Litlwphragma cymbalaria) and Chinese 
houses (Collinsia hetervphylla) arc always present. Interior live oak (Quercus wisli:enii) is frequently present. Blue oak-interior 
live oak/mission star community. 

2 Occurs on a varie1y of aspects; slopes vary from 30 to 60 percent. Mission star is absent. Interior live oak and Chinese houses 
arc rarely present ........................................................................................................................................................................ 3 

3 Occurs on northwest- to eas1-facing slopes. Gum weed (Madia f:r<ldfis). bajada lupine (lupi11m co11ci1111us). and redbcrry 
(Rham1111s crocea) are frequen1ly present. California phacelia (Phace/ia imbricata) and blue larkspur (De/phi11i11m parryi) 
are absen1. Blue oak/bajada lupine-tree clover communit.v. 

3 Occurs on wes1- to south-facing slopes. Gum weed, bajada lupine. and redberry are absent. California phacelia and blue 
larkspur are present. Blue oak/blue larkspur-California phacelia community. 

C. Branch Mountain Region 
I Occurs at elevation, below 2900 feet. 

2 Occurs on slopes equal to or less than 30 percent. Rus1y popcorn flower (Plagioho1h1Js 1w1hof11/ms) is usually prcsen1. Blue 
oak/common fiddleneck -rusty popcorn flower community. 

2 Occurs on slopes greater than 30 percent. Rusty popcorn flower is occasionally present. 

3 Solar insolation is greater than 240 (tahle /7). Many-s1emmed gilia (Gilia clivorum) is always present. Narrow-leaved 
orthocarpus (Orthocarpus a11e1111a111s), California planrnjn (Plr111rngn t>rt>rra), and purple needlegrass (Sripa pu/d1ra) arc 
usually present. Slender phlox (Microsreris gracilis) is occasionally present. Blue oak/wand buckwheat/Chile lotus­
California plantain community. 

3 Solar insolation is equal to or less than 240. Many-stemmed gilia, narrow-leaved orthocarpus, California plan1ain. wand 
buckwheat. and purple needlegrass are rarely presenL Slender phlox is usually present ..................................................... 4 

4 Occurs ut eleva1ions below 2150 fcc1 on slopes grea1er than 55 percen1. Solar insola1ion is equal to or less than 180. 
Bowlesia (Bowf,,sia incana ), elegant clarkia (C/arkia 1111g11irn/a1a). common blue cup (Girlwpsis specularioides). 
small-rayed baeria (las1he11ia micm~lossa), and woodland star (litlwphragma affine) are always present. Slender oat 
(Avena harha,a). dove lupine (lupinus biculor). ,md few-flowered clover (Trifolium oligam/111111) are absent. Blue oak/ 
mountain mahagony/bowlesia-woodland star community. 

4 Occurs a1 elevations between 2150 and 2900 feet on slopes of less than 55 percent. Solar insolation is greater than 180. 
Bowlesia. elegant clarkia. common blue cup. smal I-rayed baeria. and woodland slar .tre rnre or absen1. Slender oat, dove 
lupine, and few-flowered clover are usually present. Blue oak/blue-eyed Mary-rigiopappus community. 

I Occurs at elevations above 2900 feet. Blue oak/hillside gooseberry/ripgut brome community. 
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D. Recent Changes in Taxonomic Names 
Al the time this report went to press. a new manual to the higher planls of California 

(Hickman 199)) was published. but it was too late lo incorporate taxonomic changes into the 
text of this report. The following is a list of species names that have been revised in the manual. 

Species in this report Corresponding names in the new manual 

Shrubs 

Corerhmgy11e filagi11(/olia ...... ...................... ...... Le.uingiafilagi11ifo/ia 


Haplopappus fi1111earifo!ia .......................... ........ Ericameria /aricifolia 


Herbs and grasses 

A/c/1e111il/a ane11sis ........ ............ .. ... ................... Aplwnes ocddemales 


A111si11ckio i111ermedia .... ..... ............. ................... Amsinckia me11:iesii 


Are11aria dottglasii ....... .................................... ... Minuarria douglasii 


Brom us moll is .... ........................... ...................... Brom us hordeaccus 


Bromus rubens ....... .......................... ................... Bromus madritn1sis 


Cirsi111n rnl(/im1irnm ..... .... ................ ... .............. Cirsium occidemale 


Cirsium prmeanum ............................................. Cirsium occ:ide111c1/e 


Crassula erecw ............. ........ ..... .. ....................... Crassula co111ww 


Dichl'losl('mma p11/chel/11m .. .......... .................. ... Dichdos1e1n111u capita/um 


Galium n!llralii ............. ........ .... .......................... Galit1111 porreiens 


Hesperomeco11 /i11earis ....................................... Meconel/a linearis 


Hordeum ge11ic11/a111111 ................................. ..... .. 1-/ordeum marinum 


Hordew11 leporinum ......... .......... .... ................... .. 1-/ordeum m11ri111m1 


K oeleria trisw10 .............. .... ........................... .... Koeleri(t macrtmtha 


Lo111s s11hpin11at11s ...................... ....................... .. Lotus wra11gelia1111s 


Lupin us de11sijloru111 ....... ..... ............. .................. Lupinus m.icrornrpus 


Lupinus .rnhvexus .................................. .............. Lupinus micmcarpus 


Microseris heterocarpa ................................... ... Srehhinoseris hererocmpa 


1'v!icroseris linrlleyi ........... ..... .............................. Uropappus lindleyi 


Orthocarpus a11e11ua111s ...................................... Castilleja artt•1111mus 


Or1hoca,pus purpurascens ...... ........................... Ca.willeja exserra 


Pityrogramma rriangularis ................... .......... .... Pentagramma 1ria11gularis 


Poa scra/)el/a .............................................. ........ Poa sern11da 


Siw11io11 hyst,ir ................ ....... ............................ Elymu.,· elymoid<>s 


Si1a11io11 j 11ht1t;m1 .................. ........................... .... Elymus mulrisetus 


S1ipa cemua ..... ............. ................ .......... ............ Nase/la Cff/11/a 


Sripa lepida ........................... ....................... ....... Nase/la cemua 


Stipa p11/chra ..... ......... ... .... .............. ................. ..Nase/la pulchm 


Viola quecewrum ... ............................................ Viola p111p1m1a 
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