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Epicormic Branching of Cali fornia Black Oak: Effect of Stand
and Tree Characterist ics
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Introduction

I l thoLrgh natirc Cali fornia hardloods are r ir tual lr
Lrnmanrged and underuti l izerJ. thc grol ing empha-
sls on ccosvslrrn rnana:iement ancl co| lcern lor a
broad range of resour-r'e ralucs is cxpcctetl to bring
aborrL major changcs. ln ( l  i lbrnir.  black oak
lQueruts l;elloggii Nel b.) e-rceerls all othcl nrtivc
oak species in rolume. distr ibLrt ion, rnd elevational
range ( l \{cl)onalcl 1969). Acoms ale probablv thc
most valu:rble current "viell" flom Cdifornia black
rrak {\ ' lcI)onuld ct al.  I9t\ l l l  l iLh clual i tr  loocl
proclucls a dist|rrrt  scconcl.

To ino-casc cloln size rncl:rr:orn prorlucl ion
i ir l  rr i ldl i le man;rgemenl anrl  lo inc rcasc r l iarneter
lnd lolurne grorl th. nranagcrs need to thin oal
stands (Tappcint 'r  nnd \ ' lcLlonald l9f l0). 8ut thin-
ning usrral lv rcsul ls in crccssire epicorrnir:  branch-
ing that in tuln leads Lo serioLrs lunrbcr dcgrade.
Epicolmic blanchcs alc short (1 crn to 0.7 rrr long)
branches that develop nrostlr  bcl)\r  thc l i r .  crown
rrnd produce iel.  i i  anr ' .  lcorns. -ql lch branches
are r-r 'sponsiblc lbl  more degnde in hardu'orxl lurn-
bcl than anl oLher single agcnt iKorntanik ancl
Bur n I 96i).

Because epicorrnic brtnchcs leduce \rood qual-
i t l .  alc l isual lv unattr i lct i \ 'e. anrl  producc no
J c o r ' r - .  r c -  ' r r , r  r r r , r r r , r ; , r .  r r , . , 1  i n t i r r n r r t i ^ r r  , , r r
ho\\ best t(r rrranagc Cdiiblnia blrck oak to lessen
their plcscncc. Our gc,al rras Lo quanti fv a nurn-
ber of hee and stand charatlcl ist ics and identi l r
thosc that caused epicornricr Lranching. -Such
hnol leclge shouLl hclp managcrs decide on an ap-

l)ropr- iatc strategv ibl inc|easing sl.r |rd gro\rth.
gloling cluality trees. arrd using coniler/harducrocl
mi\ lurcs to enhrnce both stand gro*th and bole
quali tv-

Methods

S te and Stand
'l 

he stuclv site. locaterl aLout .12 km east oi Orolille
irr lhc northcrn Sielra Nerada of Caii lornia. is
charatterized b1 high sitc qual i t l  (blnck oak sit t :
indcx l8 m at 50 vears lPorrers 1972]). rbuldnnt
annual precipitat ion (1727 mrn). a r, iarm cl imalt:
(rne'an annual tcmpernture l i lo( i) .  :rnrr a gurcrixr\
southem e\posure.

Thc spccies cornpo-ri t ion and struclrrrc of the
lulduood lorest at Challcngc is tvpic:r l  of that in
thc region and elset here in Cali fcrmia and -.outh
wesLern Orcgon. ln addit ion to ( lal i l r lnia blar.k oak"
other species irrcludecl tanrltk \l.itfutcary*s dewiflo-
nrs [Hook. & Arn.] Rchd.) and Pacif ic rnadrorre

\Arbutus rru:nzicsi i  Pulsh). hoth of *hich sclclom
ploduce epic.,rnlic lrranc,hcs. Thc forcst originntecl
lrorr a l i ldf ir 'c that ki l led most oi lhe trrrr i fcrs" ancl
the hardwoods to groundlinc. 

' l 'he 
hardwoods

prornptlv sprouted. Hence Lhe fon:sl consistet l  ol
three harduood spccics. rras even :rged labout 60
veurs olcl  whcn init ial lv measuled). arrd in gcncr:r l
had a large number c,f Llees pr:r hcttalc. V'ithin
thi-.  gener' :r l  descript ion. hotcr.cr. tree detrsitv u,as
bv no rncans ul i form; rather i t  rras high in places.
le-s-s high in olhcr-s, and even lol occasional lv.
Snrlll opcninEp \\,ere s.atlered thloughout.
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Ba-.ecl on 0.1-ha plots locale(l  i rr  rciat irelv
honrogcneous stands. slocking ol lr-ees lro-agrd
1628  l r e l  h r  i n  t he  renge  o f  5  t o  , 11  c rn  d .b .h .
(dirmcter rt  bleast hcightt bel ire Lir inning. L)r.er
al l  besal alca rras.17.7 rn':  pcr ha. Height ofdorn-
inant:rncl r.oclonrinant trees r\efagcd about 17 nl.
Arelage diamctcl grorrth r ' :r te ol trccs in unthir l ted
stancls rras lorr -uboLrt 0.15 cm per- r.car..

Thc cpicorrnit '  Lrarrching investig;rLion. prrt  of
:r large stancJ- and tree-grotth studv. \ \as.on-
clLrcted in eighL stanrls. Scr.en of the eight strncls.
* i t l r  tn avclage basal alea oi.16.? m'per ha. l  o-t:
randornlr assigncd a lesidlal basal area in the
range ol 20 to 35 m'z per h:r.  Resir lLral basal area
diffeled l i rr  each plot ond ras noL fcpl icrted. ' l 'he
basal arer of thc ciglrth strnd. lhc control.
rnroLrntc{l  to ,18.0 rn']  pcr ha. 'Oroln" Lhinning
\r: l-c used lo crcatc open spa{.es into $hich r 'ro$ns
of retained trees loLrlcl  erpand. Trt r :s adjrcent to
small  opcninf(s rtere designatcd "bordei '  trccs.

Samp ng and Ana ys s

Thc r lcvelopment ol cpicormic branches r las oJr-
ser-red annuallv in Lhe corrr-sc of rneasuring lrccs
alcl c1u;rnt i fyirrg st[nd f(rowlh. In J976 or 6 to 9
vcars al ier thinning. tc countecl r:picorrnic
branches on I 89 hhcl orks: 93 in thinned plots
(herealter cal lccl ' intel ior" ' trees). 7l in a control
plot.  and 25 on Lorclcls. ' Ihese trr:cs comprised
all  ol the Cali fornia black oahs 9.0 cnr d.b.h. or
lalgo in each pkrt.

' l 'he 
nurnher of cpicorrnic branrf i t  s in r l l  three

categorics total lecl 2069: 83 pcrcent l i r ing arrJ 17
percenl deari.  F,picormic brrnr.hcs r, ;crc counted
on each ( lal i i r l rr ia black oak bole. lhich ta-"
cl ir ided into carr l inal cl i lect ions. .{  bolc '1irce."

lrrojcctccl l iorn lhe slon ccnter. r 'onsistcrl  of ,15
degrccs of bole circurnfcrcncc ol each sidc of a
c:ucl irrel r l i lcct ion. Sometimes r cluster oi bLrds or-
short stubbl lrranchr:s rrcrc presenl. Tlrr isc rrcre
( (runlcd as one epicorrnic branch. Slender 5.,tr-rn
long aluminLrrn rocls. placecl rga;nst thc tr.ee. de-
l ined each facc. Tn addit ion. each bolc face was
rl ir i t led into 2.5-rn vcrt ical segnrenLs. Thc bottonr
of thc ba-.e -rej lrnenl bcgrn at 30 cm aborc rncan
gloLrncl l inc and e-rtendr.d lo the b:rse ol Lhc scc-
ond se:imenl. ConcentlaLing on thr: t lo brsal seg-
rncnts is applopl iatr:  bccause i t  is the Lasal porl ion
thrl  usual lv is thc most ralrrablc par.t  oi :r  hard-
rrood tree lTrirnblc ancl \ lendel ]969).

Thc total nunrhr:r of l iv ing md cleari  cpiconnic
brancfics. r'elatile lo seve ral lrcc ancl slarrd lharac-

lerisl ics. r{as :rnalrzecl bl analysis of rar- iancc ol
t lanslorrned (squlr le-root) ralucs anrl l inear. anr]
nonl incar rcgression (SA-S Inst i tute lnc. L9[:]B].

Results and Discussion

\umber of cpiurrnric blanches on Culi fornia black
oaks tcre tr l l  signif ir ,antiv (n :  0.0.5) rc' latct l  to
bole segrncnt ( jLrst abore sturrp or nert highcst)"
bolc iacc {carcl inal r l i rr : t t ion). nnd posit ion in stand
(bordel rersLrs into-iorJ (Table l) .  Stand basal ar.ea
rras fel)fcscntcd br the blocking l i rctor. t  hiclr r :rs
nol t fLlh lepl icaLe.l .  Thctcfore no P valuc is
pre-renled fr)f  lhis ternt.

TABI  F l  L  lnu l rs i !  o f  ra r ia | r .  . l  f fno f rn r  l , r !D ,  h i , , l { r  on
Cal i lo rn ia  h lac l  o rk  bo l , . s .  no f rhern  ( l x l i i , r , i ! .

I ) t  s r r ' .  o l
S .L , r { .  o l  \u iJ r io r  needonr qr , , ! f . !  l  P

Il ort

Borr lo r .  i r  o , , r

l lor l r r  r  ooln r la*

Bore f..e

l : n l ) f  i b l

I  I6. : : l

;  r .6 i l  23.6i1 0.0(10

u. iJ9 Lr l2 0.  r991

0.60 0.  t ;J  0.u i ! l

1 0 i . 2 9

1f1.20 110.60 0 00fr l

l 6 . l l  1 1 6 . 8 7  0 . 0 0 0 1

r . : 1 6  1 . 0 1  0 . 3 ; ; 6

I

2

2

;o

I

i l

l :J  lar

' l I  r  l rpenr len t  rJab l .  i r  Lh .n ]u r re  foor  o f rh . , ,1 , , , ,1 ) . r  o l . t r i ro l
n r i (  l ) f rn  h r \ .  Th is  hans l ; r  lu r i , , r  p rcn led  o  a ra l '  s i  lo r  th lch
I  r - i ] r  ,  t  h ,  I  ,  . \ , ,  , t .

l  or bole segrrcnt. the nurnbel ol Lranche-s in,
crersed in glcner' :r l  t i th distancc l lorn Lhe slump
to the base of thc l iving r:rou,n. Thc mcan nurnfrer
of cpi(:ol lnic brant hes ( intcrior and borrlo com
binecl) *as J.4 branche-. lbr thc basc log and 6.7
l ir  thc sccond log. a highl l  signi l icant dif fclcncc
( l '  <  0 .0 t i 0 I )  l Tab l c  1 ) .

\ ' lcan number of t :picormic hranches di l icred
signi l icarrt lv 11 bole lace (TaLL: 1). lhich las una-
lvzcd lurther bv TLrkc'v tcst-( (d : 0.05). [,c lburrd
that {:r) rncan nurnber of t  pircrmic br.:rnches did
not di l ler betrecn soLrth and east laccs. (b) south
and e:rsL laces had signiJicanLll nrorc branches than
norlh anrl  r , ;cst i ice. ' . .  anrl  (() rnetlD numt)cr or
epiconnic br:rnches tas sigl i f ic:rnt lr  grcatcl on
west than on north {aces. The conbination ol south
il.qpcct and incidenl sunliE(ht striking lfec botcs m:rv
atrtunl for- the-.e di l l i renccs.

Epi< olrnic Blrnching of Cali ibr.nia Bhck Oak



No relat ionsh\r ( l '  :  0.151 1or cpiconnrc
I ' r r r r r ,  l r e - . r r n u r r g  '  r " "  r r  ,  L r - . ,  -  ' 5 q , l , , r r r i r . r r t  t r ,  ,  . .
9,:1, cotlonrinarrt trees. l l6 interrnedi:rLe Lrees) \ra-r
foLurcl (Trble t).  

' l  
his las not sulpt ising; nunrbcr

of cplcorrnic branchcs apparcntlv is a function ol
Lroth clorn ronfigufat i{)n l lnd hole sufiace alclr.
Ie obselred that snrr l lel  t lees oi the intelmcrl i-
ate cro$n class do nol havc cnough bolc alci l  to
.onlain rnanv dolrnant buds. r, ;hich givc r isc to
cpiconnic branchcsr nrr l i rrnr-siztr l  l rees. nost r l1
ten of the rrodorninant trortn class. havc cnough
bolc arca but nerro\r cr 'o\rns anrl prrxJrr< e manr
cJri trrrrnic hrlnches; lafgef l fees of the dominant
crox n class har:e adequrle hole sur' Iacc arca ancl
large clorns. bul tend to havc for tpr ' , , ,r ' , 'e
branc hes.

!)picolmic branchirrg irr ( lnl i fc. ' rnia hlack orL
also is related to deoersed arai labi l i tv ol si tc
rcsoul.crs thrt lcsults in an inLeresting posq)one-
n{rnl of morlr l ;1"-.  Ihi le taking anrlual grolrth
nreasLlrernents. \ \e n( ' t iced lhal ovcr-toppcrl.  and
hence srnal ler trct '- .  oi  thc sLrpprcssr:d lrotn cJass.
dic Iorn thc top clorrn and plrxlrrcc cpirrrrmic
branchr:s that also r l i r :  frorn the top clor n. { l though
these trees usui l l l \  sLlc.umb in 5 or 6 veers ai io'
thc top bcgins to dic. cpicrrrrr ic hr:rnthing prolongs
l i fe irr l  an inten.r l  clul ing rthich l i rc ol logging
could occur and ki l l  thc orcrslon. Thr:sc trecs then
\rould sproLrl i rrrn thr: r 'oot trr ln. This form of
cp i co rm ic  b ranch i r rg  t r x r k  l r l a te  on  l 0  L rees  i n  t he
{1)ntx)1. l)uL (rrnst i tuted .12 lrerceot ol the total nurn
her- of epicorrnic hr ' :rnches produccd thcrc. Al-
though unimporlanl si lvicrr l tural lv. this rnortal i ty

l)ost lxldenrent rpl)arerr lh con-rt i l l r les t ln adapti lc
sha tc : l  l o  t hc  i l r c  cn r i r on r r r c r r t  i n  t h i ch  t h i s  oak
has  c ro l r cd .

The amoLrnt oi basl l  rrei that renrains alter
thinning appear-. lo inl lucncc lhc clcvcLoprrrcrrr or
epiconnic hranchcs (Figurc I).  ILrrrcrcr ' .  hr:r 'arrst:
ol thr: r lata col l 'ct iorr tr ' (  h iques used in lhis stud\ ' .
i t  $rs not possible to -. lat ist iraLlv tcst thc cffc|t  of
basal arca in thc anahsis oi rariance. Conse'
r l L ren th .  i t  * as  eva l l r a l ed  sep r r r t e l v . ' l i r  desc r i be
tlrc relaLionshi lr  betleen nurnber ol epicolmic
br' :rnches rnd ba"al arel.  le appl ict l  a rnorlc] us-
ing nonlincar rcglcssion and l8() trcl 's:

\  :  e \ r , [ / 3 "  + / J ,  I  +  9 r  hd ]  I l l

in which
I :  I  i rr l  lxrrder t lees. 0 olher\{rse.
ha : hr-east height basal arca (rnz/hal ct1 coch

stancl.  ancl
\  =  numbc r  o f  cp i c r ; r n r i c  h l l nches  pc r  t r c r : .

1 0  2 0  3 0  4 0  5 0  6 0

Basalarea (m7hs)

f igure l .  \unber ol epiornir hrrrrhc' lor lorer l .1l  n, !1
tree hole relrtnc to strnd |d"r lrr  l ; f  bodcr r
nrterjor Culi lornir bluck ork tr ls r t l rr  att l  br us
nig equarjon l l l

T h ,  , . r  ' r J l ,  f , r  B 6  s : r - : 1 . l B :  r l l - \  n r l , t ' , r i ,  - . ' .
:  0 .373 | l 1o r ' 0 ' .  0 .841  l as r rnp to t i c s .e .  :  0 .162 ) :
Ior lJz. - 0.028 (asvmptotic s.r.  :  0.01 l) .  Br:causc
basal arca is f i rcr l  frrr l r( 'cs in anr gi len -. land.
hvpothesis tesl ing oi the basal arca tr:rrn in this
r-cglcssion is nol rccomrncnrled. The rool mean
s.luare error r{a-c 11.7. lhis lunction indicales lhal
a r lecr.ease in basal area oi I0 rn' /hn. l ion 30 to
20 m?/ha l i rr  exarnple. *ould resrr lL in an expectecl
incrcasc of 7.8 rpicornric branchr:s pcr borcler tree
and j l . '1 br ' :rnthes per interi(rr tree.

In this stLrcl,v. border lrees averagecl 19.2 rnorc
I ' r . r r r che -  i r r  l l r '  f i r - l  l r . u  , 'B -  l hJn  i ' r l ,  r i , , r  r r - ' - .

The reason for this can onlv be "urmisetl .  but i t
i .  l " y r ,  1 1  t h . r t  l ' ' r l ,  r  t r ,  ' -  l r J \ F : , r ,  ' - -  r , ,  n , , , r e  - i l .

resouces (soi l  moislrrrc and l ight1 than inLerior
Lrees. r\ I ler a distLrrb nc(r thrt opcns rrp a stand.
lhe'sc "exlra" resoulces lelat i le lo thc t lpical nar-
rorr clown ofibrl 's l-grorln lrees. hetrrnre rnanifest
irr epi lorrni<'branr:hes. ln l  sense. thesc branches
l irntt ion as part of the cr()$n for a shoft t i rne And
then cl ie aiter the tme cloln clclclops.

Basal arca is pa icularh importarrt  becausc tht:
gfealef i ls \ : l lue. the l iwer tbc nurnbcr of cpicor
mic branchr- 's. This f inding (Table 2). rn conlunt '
l ion \r, i lh : i ror{th estinlatcs rcporlcd eal l iel '
(Nlcl)onrld 1980). al lols the land rnrnager Lo corn-
pale the Lhinning level t i th thc crpcc{cd grolth
anrl nrrnrLr:r ol epicorrnic blanches.

SLudr r-esults slrorr that thc sl ightest recluct ion
in thc r lensitr of ( lal i lbrnie black oak stancls
produccs cpicornic brarrr,hes. Ful lr '94 pererrt ol
inlerior trees t,n thinned plots. but onlr,18 pcr-
ccnt of trccs in thc c ontrol pro(lLrced Lhese
lrranches. -\nd the number oi epicolmic brdnchcs

X'lcl)onald ancl Ritchic



I  { l l l . l ' l  2 .  Rehr ionsh lp  o l  basr l  ! r . r  r , )  f r .d ! r ( .d  g ,osrh , ) l
,L fm \ , ) !n re  ln l  p red l r red  ruuber  o f r1 ,n ! r rnn
hr ! , !  h ,  s  o , r  C ,  i lo r f i !  L la r : l  o rk  t rees  l0  rears
r1 t { ' f  th inn i , ig .

' \ ' u lues  smoothed br  regressnr :  \ , ) l ,Lnr .  s f t r \ r l r  :  0 .10?
0.002 i1  b rs l l  o re r .  roo t  De! t r  ! ( lua f .  f r ro ,  :  0 .02 l i J

can bc large up to 86 pef lorrer ,1.9 rn oi bolt :
on bordef trees. Thr: paltdo\ is that while thin-
ning promotcs fast-grorvi lg t lees. i t  als(r (,auscs
large nurnbers ol epicormir Lranchcs lo dcveltp.
Thinning also is rlesirablr: fol rlo.cLopment oi large
cr-otrrs capablc of producing large and f iequcnt
lconl crops. r i tal  lo nrarrv spccics of rr i lc l l i le.

Oi lralt icrr lar notc is that the t lee and sland
chalacterist ics t lral cause epir.ormic branching on
blacl oaks in Cali fornia atc thc same characteris-
t ics in gcnclal that leacl to epicormic br-anchirrg orr
oaks in the easlern I niLecl SLates (sralr l  1966. Carl
H. Tubbs. pefs. comrn.). This sirni lnr i tv is ol eco
1 , , : i , . r r  i r r l e r n - 1 .  g i r e r r  t h -  h " g -  ' l i t t . r ' r r , .  -  i n  ,  r ' -
\ i ronrnerrls (sr:ason o1 prccipitat ion. i iequenc! and
intcnsit t  oi l i re) between ( lal i fornia anrl  thc cust-
e rn  l l n i r ed  S ta t cs .

Management Considerations

- i tudl r 'esuits suggest three possiblc'  si lvicultural
consit lcral ions to lossen epicolmic branching in
sirni lar:rnd rnired stands. and to incrca"c acorl
anrJ lood product t ields. 

' Ihe 
l i rst l ro rnvotvc a

thinning regime enrl Lhe ser.ond dr:als rrth cun

[ )a rLnen t  s i z { ] .

Thc intcn elat ion-ship of stanrJ dcnsih. trcc
l igor. and crorln sizc dcnotcd in this studt sug-
gesls lhal a scl ics of thinnings mny enhance bolh
acorn and l,rood proclucion. The kev is lhal \.igor-
ous tree-r have LeLLer dcr clopcd crolrars and plo-
dttcre fr l 'cr cpicormic branches. Aftel the f irst
thirrning. sorne clegrec of cpicormic hranr:hing

t , , i , l ' r b l \  i -  ' n " ' i r l r l , l - .  H ' , " - ' . r .  r r r , , r ' ,  . i r ,

re-"ourcres rrruLl bc atr i lable to the relnaining
trees. and thcir vigor and crown size uould in-
crcasc, l.eter epicormic br-anr.hes and rnorc tcon$
shoulcl be proclrrcr:r l  in orsuing thinnings. ( ionse-

quentlv" thc rndnrger might n' ish to thin l ighl lv rt
I i r-st and fbl lol  l i t l r  hearicl  thinnini,".

In natu ral lv-urLrr ing mixccl haldt ood/con i fe r
slands, lhich are common at mid-r ' lcval ions in
soulhern Oregon and Cali fornia. ( lal i l i rrrr ia black
oak mosl oflor or-iginates [s lool-cro$n spr-ouLs antJ
thc pincs and i irs a-. seedlini ls. S' i th calcful ancl
i r r n o r , r t i r e  - t r r r , l  n , i r , i t " J . r t i L , n .  ' . r ,  h  - l ' e r i - -  , , r r r
air l  thc other. I tart i :r l  -"hade fr-om thc oaks cun
lessen errvironrncntal strcss for the coni l i rs. eslre-
ci: i l lv lhen seedJings. and their shadc. r, ;hcn oldcr.
,  an  -h i - l d  L l r ,  \  , ' r t  b , ' 1 ,  .  . r r r , l  l . - - e r r  e1 , i ,  , , rm  ,
branching.

Bccausc Cali fornia black oahs on iroldcrs plo-
rJucc a disproport ionately large rrLrnrbcr ofcpicor'
mic branches rcl i l t ivc to intel iol  trees. the
proport ion ol l rees ne:lr  the bordcl shoulcl be
rnirr inizccl br nrdnl lgin€t the species in larger conr-
partmerlts. therebv redLrc, ing lhc amount of cclge.

Sudden erposure of Crl i forrr ia black oak trces
to increa-qed anrounts of si lc rcsol l lces alnost i l l -
\ \a!s leads lo epicormic branching ancl :r  degrade
in bole qual i ty. Hor, ie\er. the rnagniludc ofbranch-
i r r ;  r r r , l  t l r -  '  r r r i r o r rm" r r t . r l  l . r c t n r -  t l  r t  ,  r | | - c  i t  r , r \
varl  t i th site clual i tv. trec sizc. and thc arnount
of sLrrr l ight str iking the t lee bole. This studr
plesents results fol trees of onc agc (but of rari
. ,us sizes) on r)nc c\posurc, and ptovides iniLial
krro*lcrJgc lir at lcast part o1 the epicorrnic branch-
ing phenomenon. A second stLrdv. soon to be
repoltcd, rr i l l  cx.rmine epicormic branching rcla-
tion-ships lirl older- trrcs on a dilTcrcnt exposru e.

Brsr l  he. ln l rd ro lL i ,n(  sr^\ r l r
t . '  i , , t . . ior  t r !  ,^ . f

tn ' rh l l  1( I r lar  pcr ior l

Predicted nurrher of

fp i fo rnr ic  b fan .hes
lir loirer ,1.9 rr of

1.r.5
23 .  r
25.u
2[!, .1
:11 .2
32.t
:J5.1
: l l i .o

0 .  L  t 3 '
0 .102
0.01);
0.0i1?
t).080
0 .0 ;7
0 .010
0 .031

12.6

r 2 . 0
1 0 . 9

1 0 . 2

9 . 1

6 . 1

;12.5

2 9 .  I

2 ; . 5

2 5 . 1

2 : l . 1

2 2 . 6

I ipi lolrr ic Blanching o1 ( l :r l i fornia Blar:k Oak
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