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Letter from the President 

Ron Lance 
Chmme} Rock Parl 

Chamno!~ RO<;k, l"orth Carolina, GSA 

t'\o douht some of )OU v.cre M>ndering v.here )Our JOurnal hadJ<>Urneyed thi' }Car :\o" 
that )I>U ha\~ 11 an hand, let me pass along my apologies for its lat~ne". and gmlltudc for ~our 
pauence. Like the naJ..s \\e aJJ adnure. patience and endurance are ind~'Cd \ irtucs to take pride an. 

This issue ha.s sun aved arduous hours of edating. revasions, formauing, and other \arious 
maneuvers an the puhhshang process, finally deli\ercd amid some mad-stream changes an our 
pubhshang and pnnung linm. The current issue rcllectll a renewed commitment to the publi­
cation of International Oaks. using a new publisher and printer that is c1tpected to streamline 
future i-;sucs and reach all members in a more predictahlc schedule. 

Withan tht~ tswc you wiU lind ;ome worthwhile reading, c\cn if your interest an oab is 
ca,ual Of course, that de,cription doesn't apply to most of us, but if you do happen to knov. 
someone who is 'casually anterested'. loan them this issue and ~ee what the) think about this 
oak booklet. They may be anterested to learn of the cloo,e a'Sociatiun of oaks and livestock to 
a large part of the Spanish countryside. or of the significance ofArmallaria fungi to all forests, 
or of the rapadl) dc\cloping lno"lcdgc of a new pathogen that allccts SC\erJI plant spccaes 
(not JUS! oah) in California. Or, the) might enjoy a military histury \lory that amohc> an 
ancidental oak an Its tcllang. or a \aJuablc. detailed account of some of Europe's most sagnafi­
cant foresh. These and other article; are presented in thi~ i~sue with the hope that C\cryon~ 
\\ho picb up this publication \\Ill fmd some enhghtcning reading. 

~1emb.:rs o! the lntemauonaJ Oal Socaety are reminded that \\e ha~e t\\0 antemataonal 
events in the near future. The Oak Open Days as ~t to happen in Turke} m Octobc!r 2002. and 
our next Triennial Conference i' approaching. in 2003. an the Unned Kangdom Keep }Our 
member,hip \table and chc.:k the website regularly for developmg de tall\. If you .:an lind th.: 
finance' and time 10 make either of the'e trip~. }OU will not rcgretn! u>ok for mfonnation 
about the-.c event\ in the nev.slcncr. vaa your regular mail af you arc a member, or on the 
weh,ite. And, concerning the fourth Conference m 2003. a' members we ha\e some ampor­
tant item~ to addrc'' Ul our membership meeting there, regarding membership categoric' and 
board ollicer term, . Your vote. whether by allendancc or proxy. as amponant Detatls arc 
forthcoming. 

All members, please con'ldcr how you can contribute to each other\, l.nov. ledge about 
oal\. Do you have a potential artacle to submit, or lnow JU\1 who to a\l ahout 'uhmatting 
one"! Contact Dou£ McCreary of the Ed atonal Office to make at happen. And. JUst a' I \it 
here fooling out 111)' nflice windov. at an oak forest adorning a mountainside. I reali1e that 
each ol our a.:customcd. cvcryda} a mage' of oak_, and our oak-related acll\ tile\ are nf hagh 
mterest to other members. tl v.e take the lime to share them m print. 
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Origin and Management of the DEHESA 
(E\ergreen Oak} (Quercus rotundifolia Lam.) 

\\'oodlands of the Southwestern Iberian Peninsula 

\\hat l<. the •·DFHF'l 1"? 

t.nrique Balbucna-Gutierrez 
Forc,lr) Produc11on 

lmC<>tigauon A grana Scr. ICc' 
PO. BO\ 22. Badahoz 06080, Spam 

me lJtlu·"'''" ~ood c\ample ol a manmadecc<")'tcm ~•th a h1gh k'd ol-.u,wmah•lit} 
and \lahllity m tcnn' ol cculogJcal product.,. Deht·w I"'Montadn' ' m Ponuguc,.:J i\ the Span­
''h IHlrd u cd 10 dc,crihe the open fore,ts and \\cx>dland' nt Qunn11 \)X"(;ics that can bt.· 
l<lund m the South\\ estern I henan Peninsula. a ~a1annah·likc land,capc . Thc\C land' arc also 
g1x>d graJ'Ing land' and an: u'ually dt11ded into pluts encJo,cd h) 'tone "ails or \\Ire lcnc.:e-. to 
pcnnuthc management uf the h1cstock . 

I'hc mam charJctcn,tic' nf the Dehna arc the folio\\ mg: 
• It h.t, man) U\C., and needs good management hel·au<.e it ha' muluplc products 

mc.:ludmg th<hC dcO\cd from the tree, and th<hC deO\cd I rom the pa-.turc 
• One ot the pnndpal product'- the lilc,hx:k- i' aJ,o n t<x,Jthatls u-,ed to 1mpr01e 

.md tran,tonn thl' CCO\)'tem. B) making g<X>d u--c of the h,c,t<x:k. the pcrpctua­
uon of the Delu '" ')'t.:m can he promoted. 

There arc d1ITcrcnt la}cr; ol ICgctauon m thc Dehna: 
The tree canop) la)cr" mautl) fonncd h) Quen11S mtwulijolw Lam .. 1111h h1gh 
prl's.:nce of Qua<"' wber L. m the more sand) ..otJ,, Querc111 p1renaica \\ 1lld 
(mount.iiO area,). Qut nus etK< ifua L. (as 'hruh,l. Qucn 111 htiii<IIUC.I Lam ca' 
shruh,,) and cll:~a,IOnall) . QunriH ja~m,•a Lam. 
The gr.t"land la}Cr 1\ formed hy 'pccic' of the genus ot thc I ami I) 
I.Rgumutolt'tll': Trifolmm. Ht:dlca~o. /.o~JIII!, J.mhr//11, \it Ill\, l.illlllnl\ , 
Onobnch11. ll'f'"l"" r<'J"'· Allra11aful. Sc·nrpum11, etc .. and genera of the 
famll) l'oan·m \Uch a\ Lolium, Dacflli!. Poa. !-n111< u, -\gm\IH. Bmm111 etc. 
Tree' are gencrall} "•del} spaced 11 1th a dcn,uy ol40 - 60 per ha. Since tree' 
hvc tor hundred' of )Car'. replacement " infrequent 
The gr.h,Jand ha' a 'cry high tumo1 er r.llc hccauo;c the pa\lurc i' formed 
matnl) by annual gra"c' that live and gm11 dunng the autumn-\\ mll:r-,pring 
pcm>d and d1e at the end of -.pring during the hot and dry 'ummcrs ohat ta,t 
around four month,!, thc'e plant' 'un11e a' 'ecd' to ''art gro11mg agam the 
next autumn 

\\ h} doe. the [),.,,.~a e,i,t? 
The 1\\lfd "dt ""'""come' fmm the L:ltin 11nrd "dtffrsaM. 11 ~a' the name g11cn to an 

area enci~J and protc..:tcd fmm hcmg grazed b) 11 lid nnunaJ, and ~as rco;cr.ed lor 11\e,toc::k 
to R'St and teed The,..: land' haw hecn mhahllcd O) human and human S<.>Ciclle' for thnu­
'and' of ) car 

Earl} soctctu:s had to pro1 ide thc1r food and clothmg need' ~ llh the re~urce-' that thc 
fX>Or ac1d '"•" ol th.:sc lcdncrrancan climate-. 'upplicd Thcsc wne~o ha1.: :1 t) p1cal !l.tcditcr­
ranean clull:lte w1th long hot-df) 'ummers and cold "mters, \\lth a \Cf} m-cgular di,tnbuuon 
1>f ram. and I rcqucnt drought pencJ<h. Bet:au»e of the (X)()r ,mJ... :1nd the !l.kduerr.mcan cli­
matc. rc'oun-cs \\Cre nlwa}' ><:arcc. dilcrsc. and vanahlc from scason-to-sea-.on and year-to­
) car L•ttlc land 111 thc'c area' "a' 'ullable for agnculture. '" mmt land "3' U\Cd lor 
'wdt-.rccding. -\ pcCI:tl leature '""that ~orne oaks (~0 60 trees/per ha) "•n: kft in these 
pa\lUrC\ 
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Fig. l. EdJc Sternberg in Qllt·rcu< rotundi(olia De/te(u. 
CopmJht. Guy mid lA~< ~tmob.-f! 

\Vb~ were the eH!rgreen oak.~ and <;Orne other oaks left in this good gnving land? 
Smcc olden urn.:,. people lh ing on thc'c lamb nottccd that Qut'f< 11.1 rot11ndijolw Lam. 

lrce,. ennnas 1n Spanl'h or "u:inheims .. in Ponuguesc. pmduccd '"'t:et acurn\. The-e 
acorn' "'~re highly valued a' fooJ -
both tor human\ and fur li\e,tocl... 
Men 'omeume' ate them directly. or 
dried and cru,hcd them into acorn 
flour Acorn' were abo fed direct!} to 
domcsuc lt\~\ttx:k, including 'hccp. 
goab and the naii\C Iberian black 
ptg\. Fccdmg acorn\ to the pig' 
rC\UltCd In \'CT} high ljUalit} pork. 
'' hich j, \CI) c:xpcn'lvc tt'lda}. 

So lor hundred' of year- the m­
habttanh ol thc'c land' \Ciccted the 
bc.,t trc:c' - the one> "ith s"' eete't 
acorn,. thc be'l branch \lrUcture, and 
tho-.e that tx:cupicd the lllO\I Ia\ nurable 
.,itc' Thc'c tree' "'ere matnl) ever­
green and cork oak' and "'ere left 'Cdl­

tered tn the pa'tures. Allhough lea' tng 
'>Orne trees meant that lt\c,tocl.. had ]c.,, 
area for grazmg, there "'ere man} ad­
' antage~. mcluding a more natural cco­
'Y'tcm. 

The ancestor'> of the current Span­
j,h and Ponugue'e Iandt>"-ncr- al'o ap­
preciatt:d other ad\ anLage by lea' ing 
the oak lfce, m these areas. mcluding. 

6 

Fig. 2 Q~t~'rt"ltl mnmdijolra fohagc and acorn\. 
C C .,. tmd L!J< SU'nW'J 



• There wa a mtcrochmatc: under the ern" n' of thc tree,. rc,ulung m "anncr tcmpera­
turc' in "mtcr and cookr. fresher condmons dunng the summer 

• The trees helped proh.-ct the undeveloped "nb from cro,IOn 
The tree' prov1dcd 'hade to hvc,tock during the hot summers 

• The trees ~lo\\ed do\\n the \\tnd, and helped prevent the ~turc' and sotb trom dr)mg 
u udly aftcr r.uns. 

• B lc:~ving the tree.<. a greater vanet} of proc.luch l"Ould he produced lmm the-e area, . 
.. h a~ lifl"\\(x>d lor healln;! and c•x•kmg, good quaht) charcoal, and cork (\\hc:re cork­

oaks (Qw f'C"Itl 1uber l.) g~. 

• Lealy hrnnches could be u-cd to fc:cc.llivc:,tock in vel') df') year': 'pe.:tal product' ~uch 
:b edible mu,hroom, that grow under the tree:' could bo: han ~-st~-d. and the habttat for 
\\tid ammah that h~cd m the Ddu>a !deer, \\lid boar,, mhh1t-, hare,, etc.) could bo: 
enhann:d 

Jlo" "a.' the Dl'ht•a created? 
To create a Ddtt:.lll the lorc,tliN ha' to he cleared and the pa\turcland mu't he \tah!II\Cd 

To dear the lurcst, fire "a' u'cd c~tcn~ivcly in ancient lime' to rcmmc 'hrub, and keep them 
from grm~ ing back Toda) the undcrgro\\ th '' cleared U\tng caterpillar tr.1ctor' "ith plo\\\ 
that ehnunatc the 'hrub,. Since the pa,tures m the-e zone' are not permanent \ cgetatton com­
mumllc' Ohc) aren't clima\ \cgewuon). 'hrub, fmo,tl) Cmac ear) qu1ckl} 1madc them 1f 
the) arc ab.mdoncd The pa,ture' mu't bo: 'tabtli..cd h) conunuou' granng and h> plo\\mg 
and culmaung lrnm umc to umc. each four or li\e to fifteen )Car,. unul the ,hfllb, arc con­
trolkt.l 

Bdo\\ 1, the tmdittonal C)clC u-cd for \tabth'iltion. 
ORIGII'AI.I-OREST > CLEART~G TilE fOREST> FALLOW l \:SO> PLOWL'G > 

SO\\ CEREAL & LEGUMES> GRAZE LI\'ESTOCK 0:\ STLBBLE nELDS >GRAZE 
Ll\. ESTOCK 0" U~STABLE PASTLRE LA:'-<D FOR 'TO I 'i 'EARS > ST·\BILISED 
PASTl RFLA:'\D 

Thts cycle la't' I rom fi, c to fifteen )ears and ha.' to bo: repeated man) ttmc' unul there ts 
good, \table grassland' "1th 'pectes ol gra"c' ot good quaht} lor leeding h\estocl.. Once 
'Wb1hzt-d, ho\1-C\Cr, there " no need for further piO\~ ing and 'o"'ing hccau.;e ,hfllh, can bo: 
controlled through gmzmg II the Ddresa" ahandoncd. <.hruh' \\Ill re10vadc and \\eeds will 
replace the h1gh quality luragc pre\ iou,Jy ,eJected by the animal\. 

Ho\\ do ~e manage a Dt ltt.la? 
A' \\e ha\e :dread) sa1d. livestock arc both the main product ol the Deitt'JCI and the 

pnmaf') tool lor .rcaung the DelttsCI and contmlhng the imasion of 'hruh,. Therefore it 1' 
nccc"aT) to al"ays ha\c Ji,e,tod; graz10g the lJtlrc·m at the appropriate den\lt). 

T1>da} there arc enough li\cstock 10 the lJtltt:\0 dunng the whole year to mamtam It a' 
pa,turc But there are "'Ill<' problems "1th this. In liN place, dunng the drought penod in the 
'ummcr, then~ ., almo>t no forage 10 the Deltewr, '0 the animals ha'e to bo: ted <,upplcrnenh. 
In the <;ceond place, "uh 'o man) arumah grann!! throughout the year, there are problems 
"uh the naturnl !l:gcncmunn ot oaks. hccau-e the 'oils ha\ c become compacted and 'iiphng' 
arc eaten hccau...c there IS no other tood 10 summer 

In thc pa.! t thh problem dtdn't e\l't hec-.tu..e there \\ere not as many h\cstocl. 1n the 
Dehe.sa. th.:re \\ere no co"' and gcncrnll) onl) lhenan black p1g' and 'hccp \\ere bred up. 
'!he 'hccp \\Crc mo,cd to 'ummer pasture' tn the mountain' dunng the summer 
("trmltumancJU'" 1 tht• Spamsh name for this tradUtonal cu,tom) and the ptgs could survive 
\\ell 10 the 'ummcr, C\Cn "'hen little food "a' av;ulable The -,ea,on and durJuon of grilling 
depended on the managem.:nt approach of the lando\\ ncr and U\U31l) the Ji,e,tr><:k rotated 
from one plot to another to u-e all the pasture' mo't efficiently. 

lc>da), ho\\c\cr, 'hccp (maml} "mcrtnCI .. breed: 1-~ shccplha) arc kept in the pa\ture, all 
)Car long , .md !Ire bred lur meat flamb,), and prt>duce m1lk lor checw, and "<>OI. Span1'h 
hulls and cm" ol h1gh ru'ucit} f"uli/l.'liCI··. "retmta" breed\, 0.25 co\\.Jha.l arc aho bred for 
meat "The) all ha\ t: to he led 'upplements dunng the 'ummer,. 
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Fig. 3 An an<.:ICOI Qual"ll\ mtwulifolia fr.un<!\ a hor'e Ill a SpanL'h n.l .. ·m. 
Copynzlll. Guv and t:d1< SrmrM'II 

Dunng tho: lime ot acorn' ( fn>m Oc.:tot>er to F.:bruary l. lbenan hi ad,; ptg' arc fane ned 10.5· 
I ptg.Jha ) on the acum' throughout the neltt'ta Th" i' the p.:nnd kno"'n a' "monrt.meru ·· 
dunng "htch umc the ptg' double thetr "ctght in only a k" month'"' eatmg a.:um,, gra'\C'· 
mu,hr(>Oilh. etc Tho:~ gro" lrom around 80 kg. at one )eat (If age at the 'tan ut IIU>nt<mt·ra. 111 

around 160 kg. Four month' later. they arc slaughtered l'nttl the) arc unc )Cat old to ~t:ll1thc 
montancra, the httlc fllgs arc rat sed in tntensi\e tannmg. m spc..:ml ploh aml ptg,ues "'here 
thc:y arc looked after and fed wtth mi~cd feed. 

The Deh. 1c" are also the fcc:ding zones ot many" tid ummah. '('me ut "'ht..:h ha\c htgh 
economic value t>.:causc they arc ,aJuahle game '>pc!ctes. lllcse mdudc deer, wild hua!'. hare,, 
rahhth, etc .. whiCh people pay considcrahlc sums to hunt. 

In the ntlteltl' v.hcrc .:urk oak- grow, the bark of thc.;c tree'> t' rernmcd C\Ct) 111nc or h:n 
)<!at\ dunng the '>Ununcr <July-Augu,t) <md sold at htgh pm:e' tactu.tll) urnuml $~0 per tree) 

Cir;ving appear' to be the mo't imponant factor contnhuting to 'tahillllng the Dchc:'a 
when dune: m a correct. u,t;unahlc manner. But ncan also conttthute tu poor oak rcgener.t· 
lion when too 111.111) ammah arc kept on the land. In some ca-c,, nrttfictal tn.-e rcgencrdllon 
rna) he nc.:cs,ary. These n~"' tree' 'hould be protected from h\c tock "'nh tree ,heJtcrs. or 
th.: plot' "here the) arc planted 'hould be remm~-d from gr.VJng for SC\eral )Cars Consen a· 
tion ot the f>l'itt'sa Cl'OS)'>tcm rna) require management to:chmque<> that reduce ammal num­
bers und call for caretulummg of the .;ea,on. rotlltion and durauon of grazmg m each dtftcrcnt 
pa,ture 
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Quercus ilex L. and Quercus rotundifolia Lam: 
1\vo Different Species 

Franci'>Co !\I. \ azquez Pardo 
Soledad RamO!> :\laqueda 
E.'peranLa Donccl Pcret 

Fore'IJ) Produ.:uon 
lme~ugauon Al!rana SCJ"\lle!' 

P.O Bo"t 2::! 
Badahol 06080. Spam 

Abstract 

hu1 c1crgrc:en oak' lrnm Southern Eurorc h:l\c a confu"ng taxonnrmc h"tOI) Q tle.t 
and Q mlwuliji•lia I=Q l>allola [)c,f 1 In tht~ antdc "c "til drscu'' the \ahcnt ditlercncc' 
bcl\\een the 1110 ta,a, prm rdt· :1 l..e) lor th.: t"o 'flCCIC,, and rndude a t.uonomy rc1 rc" 

Kc) "ord' Quercus i/1 1, mrwulljoliLI. !\icdHcrranean, drtlcrcncc,, n..:nrn,, taxonom). 
nomendaturc. leal . d"tnbuunn. 

Introduction 
The prc,cnce of t"o dn,cl) related ,cJcroph) llou' QurrctH '('<.'Cre' rn the !\icdHcrrancan 

are~ ha' lxcn a u)ntrnuou' 'nurcc ol taxonomic confu,ron. llrc firM publn:auon on thr' \Ub­
JCd "a~ b) l.rnnaeu' (17531. "ho dc!oenbcd Quen m rleA ("{!( l ;RCUS Jolus m alil-<.>blangl\ 
mdn m1 samrrsqur. rorttce mregm .... \lmcml jolir< ml< ~l'rnmll & 11 rratrs. }Cit'PIIIl t·lja m 
,•,ui~:marhort•, dijJw1/e jin1 cortrc e Jistm~l/ur a Suht·rt " ) "rth m.rtcnal rrom !·ranee or I tal). 

In 17!!5 Lamard: dc<;enbcd a nc" scleroph} llou' 'pcllc' I rom the Medrtcrranean area. 
lei) d<> c to {!II<'"'"' tin. hut clcarl} dtf!erent : "Quercu} folri• m uw-oubmtunJt.l, dt'/1/Lito­
'fl""""· 111pra 1 < rm ,, o & nrrdr !illliiCI.\, mb1u1 mca/111. \'. An rlex jolu1 nmmdwrrbu1 & 
'I'""'·' I\· r luco ~:ramrmlw". The material u-.ed for th1' descripuon "·•' gn>" n rn a gard~n ot 
Mr,tcr M CcJ,, and th..: acorn' came from a tree from !'1/orthern Afm:a or Southern Sparn . 

ll1c drllcrcn<:c'> bct11cen the LW1l l) pe\ an: dear. The Lrnncan Qur n·u1 r/n ha' lanccolatc 
ka1c,, "Hhout 'pmc,, and p..:llnlc' arc more than 0.!! mrn long; Laman: I..', Querc·ul rmwu/ijo/w 
ha' ohlung-tu .:rrcular, 'P'"> lca\c'. puhe,ccnt on both " de,, " rth 'mall rctrnlc' up to 0 9 
mm. ha1 rng 'P'"c'. 

At the umc thc~c l)flC dc,arpllons "en: madc, l·onunumc-auon bet\\ccn botam\t' ''a' 
f"lUr anJ IKl'c's to puhh,hcd dc,cnpuun' ol nc" 'pc"c' "as hmllcd. llm re'ulted m man) 
errors ol ') non)ffi) rn h<>t~ll;al nomenclature, '>Uch II' the names Qurrc·u f !>a/Iota o.:,r . 
{!111 n.ur .ne/lauifonms Colrneuo & Boutclou. Qut•rnH gran/11 Lange or (!mn:m alwra Pall , 
~d "a.' the ,ourcc of mmnterprctauon' ot Qm•rrus !lex 1 and Qu••n·us roltlndifolw Lam 

Geographical differences 
There arc Important drflcrcnlc' hct"cen thc'c t"o taxa of the gc'nU~ {!ut n rlf. hN, the-..: 

srccrc' ha1c drstmlland mo,tJy ..cparate gc"'graphil'al dl\tnhuuon.,. Q r/e1 l. gro"' along 
the northern \kdrtcrranean sea co~l'l. I rom Gree.:c In :-.;orthcm Spam and probably to n<•rth· 
em ot \1onx:cn; Q rorwuizfolrtl Lam .. [In the other hand. gro"' rn the "estern !\kdll~rranean 
ha'm trom northern Spam to the Wc,tcm Sah-. a. 

Q 1lt'.t L gro"' " ' ld rn Alhama Bo,m Bul!!ana, Croalla Grc.xc:. Fr.m.:c, Hungaf}. 
hal), '.lonten.:gm. Spam. S\\IUcrland and Turkc) 
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Q 1VI1111dijo/w 
Lam. gn>\\S \\ild mAl­
gcna. France. l\1owccn. 
Spam. Tum 1.1 and \\e t­
ern Sah:u<~t"---c hgure I ). 

Q tltx l. oc~urs 
from "·'a le1 d to I,;!()(). 
1400 meter' clelatJon , 
in mi,ed or homoge­
neous torc't' (\o.Jth Q 
Ct'frJtlldt I WJ!Id . Q 
puht''' "" Willd nr Q 
fl\rt'lllll< a WJI!d , and 
snrnctuncs \\ 1th Q. m/mr 
L. 1. lrcqucntl) nn ha,Jc 
smh ha1ing t)pic,J! 
'cruh and climber \cg-

___ ., __ 

Fl~ure 1 Area~ ol di~tnbut1on ol Q i/e.\ I. and Q. mmndi(olill 

etation formed b) 'uh-\clcrophyllou\ to mesophyllous 'P'-'C'e' such ,,, Vilmmum llllll\ L. 
8111111 •rmprt•t·tren' I . Enca spp .• Mt-rltu c·omnumi• L, CiHul /aurijoliu.\ L .. Ro.w 
H'lllf'<'l111'< m L .. and Lolli< era pl'rtd\lm'mtm L. 

Q mrwulijolia nccuf\ from 'ca lc1el tll 1800-:!100 meter> cletatJun. un ,, 1anct) ul 
soil,, alone or 1111h other srecics of Querrttf. \uch as Q wher 1-. Q. f'\l't'll<ll/'<1 Willd .• Q. 
J<~gmea l.am . or Q. coctijl'Ta L .. and o;omellme' "''th Q. nmartt'ltm \\11ld. Th..: 'crub and 
climber \cgel<ltllln ol th1' forest con~i'h of sclcroph~ llous 'pc"..:'· 'u~h a' lllllll spp .. 
l.1.11andula spp. 1but/l\ tmeJo L.. and Smtlax aspera L 

Leaf differences 
For man) .lllthor. tCamu,, 1936 1954. Sch"-arz 1964. AmarJI, 19110) tho: best charactcr­

''tll' dJ,llngu•,hing the t\\o taxa '' leaf morphology. 
Q. ilet L. ha' lam:colate to oblong leaves. \\ ith 7-10 pair- ol ... ccund<ll) vein,, the margin, 

cntJn: to \Crrato:, glabrous and 111th a clear hyaline edge. Young tree' 'omctime~ ha1c lo:a'c' 
w1th 'pmy margm .... On the lower leaf surface. pubescence 1s slight to dcn ... c. the uprer sur­
face '' 'ubglahrnu' or ha' 'tar·~haped halfs. occasionall> glabrou>. The pcllulc 1\ 4 15 mm 
long. The upper 'urtacc of the leaf is dark green 

Fi~ure 2 . Leal .md flower differ.:n~e' of Q ilex (a.b.c.d) and Q. mtllndi/oliala' .h·,c·. d' ). a 
leaf. buds and hr.mch: b. margm of leaf. c : male fio\\er: d. female llo"cr Sc tic 1· 1 5 emma: 
I : 0.4 em m b. c and d 
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(! mtwuhfolta has oblong to rotund lc:a\C,, "uh 4-8 patr' of' etn,, the margm' enttre or 
"'th 'PtnC,, pubescent or glabrou,, but '>'tth a thtn hyaltoc edge, lca'c' ot young trees al­
"a~' ha\C 'Ptn> marg)n' The upper \Urface '' pube..ccnt; the lo\\er hghtly pube'<."'ent 1be 
peuoJc I\ 1-12 mm long Leaf colour 300\C i' gTl!enl\h !>lue, 3001\ 3\h·coloun:d bela" (see 
figure 2) 

Flower differences 
Petah ot the male llo"cr of Q ilt are pube~ent or glal>rc>ec:nt, "ith an a.:ute ape~. 

'~amen numl>c:r \anc' I rom 4 to 7: 'lari!C'n lilamcnt length ''greater than that ot the pelak 
:0.1ale tln"er petals ot Q. mtundifolia are glabrou' or glahre~u!nt. "tth an ohtu-.e ape:\: 

'~amen number' arie' fmm 5 to 12: filament length '' le'' than. equal to. ur greater than the 
pctah. l·cmale tlo\1. ef\ tn Q romndifolw and Q. if e.\ are 'Cf) 'lmtlar. hut tho-c of Q tin 
'omeume' ha\c llo"er l>ra<:l\ tn the lo\\.er poruon of the future cupule 1-c:c llgurc :!). 

Fruit differences 
!·ruth of thc'e l\~O Qttnt·u• ~pccte\ \ary greatly tn morphology and m the C\lcrnal char­

acten,ltc' of the acorn and cupulc. Acorn> of Q. ilt·t ha'c a more acute .tpcx and arc 'mall , 
acorn' of (!. mwndifolia are larger, "ith an apex round to acute <Vvque/ ct al.. :!OOOJ. 

The btg dtllcrcncc between Q. ilt>t and Q. mtwulifolw acorn' '' the la,lc Acorn' nt (!. 
mtundiji1lia are '"eel. \\hile tho..e of Q. ile.t art: btller Chemtcal analy"' ol the acorn' 
,h<,m, clear difference' bet\\ecn them. Rafii et at. ( 199:!) found that Q mtwulifolw acnrn' 
had more liptd cnncenlr.luon (6 .3-11.3~! than Q tlet acorn' 0.1-41~). u' '>'ell a' greater 
pn>tetn conccntrauon 10.73-0.97'1: ''· 0.5-0.6~ l. 

Earhcr, Rafit eta! , ( 1991 J had found difference' bet'>'een the l"n spcctc' m the cnnccn­
lrdllon of un,aturatcd f"ll) actd,. Acorn., of Q. tlt>.t had lo1•cr le•cl'> ol un\illUr.ucd tall) actd' 
(7!i.91 I 411) than th<hC of Q mtundifolia 181.61 I .4!il Aho the dNnhuuon of the fall) actd' 
"a' dtllcrent for the l'>'O 'peeic,; Q. iln had htghcr concentrauon' ot the linnlctc. hnnlemc. 
and palmtlll' tall) actd, than Q mtundifolia. a.\ \\ell a' htghcr conccntratum' nl nkk and 
'lcaric tall) actd' 

Genetic differences 
Molecular \ludic' uf population' of Q ile.\ and Q. mlllndifolw ha\'C found dear differ­

ence' bet"cen dl\tant population,, but much ' maller mokc:ular difference' bet\\cen popula· 
tio"' gro" ing clo\c to· 
gether <Ralit. 19H8l. 

Other author\ 'u.:h 
a' Michaud et al. 
( 1995). lound diffcr­
cm:c' " tthtn the 'ilJTie 
'pectc' and \lmtlanue' 
!>ct'>'ecn the l'>'o 'JlC· 
etc' "hen the) "ere 
gro\qng ncar each 
other tn 'outhcrn 
France and northern 
SpMtn. Separate popu­
lauon' of Q 
mtundifolw from Rtf 
(.\lorocco) and 
Algcctra' (South 
Spatn) were gcnell· 
call) 'imtlitr to a 
populauon of Q th • 
from C)pru, . Thc'c 

JRDC&sct, \azquez tu.nu:nes I crour of Qwnvtrllwtdi{tJ/~a m nortban Spatn man AIQ 

"ben Ou• 'l'<''" "•ympaltl< "ilh lbo cto.ely r<laltd Q..-n" u .. 
rwJID CDp>ngltJ Gw\ IPid EJit SltmNIJI 

II 



results sugge'l h~bmhs;tUon between the t'"' speu.:' tn arc.h where the) are gro-.mg to­
gether. Also, these results tnd!l·ate phylc>gcnetr<" pn>\tmtly ul the I\Ht spc~tc,, although they 
are still dilkrcnuaung. 

Differentiation and h) bndization betv.:een the two species. 

With the abO\e mforrnauon, 11 is dear that dillerentiaung between the two 'JlC<:tes ts 
easter m indl\ tduals I rom dr,tant area~. but ., Cl) diflicuh m areas where the I\\ n arc fuum.l 
h\ mg together. 

llybnditatron and mtrogre"ton tal.e place be~au'c of ,elf·hrcedmg and cru"'"!.! -.rth 
other specre,. or '"th other tndividuals ot the same spcne,, "' c:ontinncd hy Ya.:mc ct at.. 
tJQQ7) m the ca..c nl the Q rln L. 

Variou~ authors have noted the pre,ence of ,maJI popuhnions or mdJ\ rduaJ, nl Q iln in 
t)ptcal aie<l\ of Q. mtrmdijolra. !\laue (1961) documents the e'istencc of Q rlr 1 in the Ril 
next to Q. mtroulifolia; Victosu (1950) found Q. iln mdivtduab m the north part ut Hueh a 
pro' mce CSparn ). in typtcal areas of Q. rotundifolia. The oppostle 'ituauon has not llccn "'iddy 
reported, hut tn southern France in typical areas of Q. ile1. it i' posstble to lind populations of 
Q. mtrmdrtolia tBarllcro ct. a.l .• 1980). 

In contact areas 111 southern !·ranee and nonhern Spam, "her<' both 'JlCncs grow together 
m the same hahllat, there are many tree' \\llh mtenncdiate characters between the tY.o spe­
cies. In areas wllh a \tngle spcctc:s only, but where both 'pccic' grew together prc\luu,J~ . it " 
t<>d.ay flO'~abh: to find mdtviduaJ, wath mtennediatc t:harJt:tcnsucs bet\\ecn the two 'JlCUC,. 

The mo't conru,ing characters arc leaf and acorn morpholug) and flaH>ur of the ,tcom,. 
Tree' tn hybnd populattnns ha\C chamcten,uc' mternwdaatc for these character' Th.: mc>re 
\lahle character.. are m;alc and female flower morpholog). hut arc uflumtcd u'c 'mcc they arc 
incon,pi,uou' and of \hort duration 

Study or tlw h}hnd~sauon between the l\\0 \pC!CIC' found mdi\ldual, \\llh lntcrrncdaate 
charJt:ters m nonhem Spain. TI>e'e have been kno~>.n a' Q tll'l X Q mttmdrjolw We propo'c 
naming these populauons a' Q. XtllltllmnaliJ notho,pec. no' forest h}hrid' 

Quercus xautumnaJi'> F. M VazqueL S Ramo' & E Donee! nothn,pec: m,., 
= QIII'TC'II\ iln LX Q. mtrmdifolia Lam. 
Dra,~nmi.1: 

Arbor nun ramulr tome11ton Gn11mae maw-globulo.\Ut'. l<flllllllil puht'll"l'lltibtll f'olw 
mpra wbwmellto.m, sttbtrH tmm llto.\ll: margrnis i11teger. lrmc·c olalll l"l'l oblr>ll!l<l <"IIIII 

upiam ohtrHi~ et l>tm nmtu11da. Lmllillll<'llln 5-9 ntn'il lataali1; :!-51-{>J em lo11~11. 0, \ 

1.21·1,9} em lata. Prtiol11s p11be~centthtrs, 8-16(22) trun /onl(/1\. !r11Ct11r I-I 271351 mm 

lmti(IH, amcrnl'. 

De\Cnptmn: 
Tree w11h tomcnto\e hranche\. Bud O\ ate globular, "'11h pube,c·ent scales. Leal 

.,uhtumento'e abO\e and tomento'c below lower w1th ent1re maf!!tn, lwm lan~L"<.'late to ob· 
long w1th ootusc apex and rounded t>a..e Leal 5-91atera.l \em,, :!- 'ito) em long and 0 8-1 2(-
1..9) wide. Pcuolc pubcs<--ent. 8-16<22) mm long. Frutt I-+·27(J5) mm long, htttcr 

Holotype: 
Spam· Huesc-.1, ncar San Juan de Ia Peiia. 22. 10, 2001. E Donccl, G Stcrnhcrg. R Lan~c. :\1 
C •ngg~hllll. E. Balbuena, SS Ramo' ct F..\t V3Lqu~' HSIA 

Nomenclature and taxonomy 
Bo:~·au-,c of the aho t nfnrn1ation, we thmk that the two taxa can he C()n~tdere<l separate 

specie, hascd on clc!ar dilferenuaung tawnomn: characters, the1r clear .md separate dNnhu­
tion,, and the chcmtcal and gcnc:uc 'ludic' that conlinn thetr separullon mit> t~>.o group'>. 
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Ke~: 

Plant- v.11h petal- tn nl!lk flm•er. pub.:,Lcnt to glahrc ('COl. lca'e' lanccolah: \\tlh 
more than ~~en patr. 1lf s..--condar) \Ctn' and glabrous margm,, :~eom' htucr and ape~ nor· 
mall) acute . Q iln L. 

• Plan!\ 10.Uh petah m male flo""er. glabrou' to glahre~ent: lea1es round ohlong to 
lanceolate. "uh three to \Cleo t'omeumeo- eighn patr. of -.en>ndar) 1cto' and pub.:-.ccnt to 
glahrc,ccnt margin,, ::~corn' '"cct and apex nnrmall) obtu'c (acute some ot th<' tunc) 

.. . ......... Q rr.mmdijolw Lam. 

'\omenclature: 

Q ilt•r L. Sp Pl. 995 C 1753 J. 
Q smtlu.t L. Sp. PI 994 I 1753 l. 
Q. J:rttmunflu SaU\agc n L Sp PI 995 r 175 .~1. 

Q. lt'lllflt'n'trt'llt Mtll , Card Dtct. cd. 8:3 11768). 
Q. /TIIl'J?rifolw Steud .. Numntd Bot. 1:673 <1821). 
Q. alpma Endl. Gen Pl. Suppl. 4{~)· 25 (1848). 
for num mjomkJtwn .h c- (m\d,rtt & Fmdm . 1'198 

Ind. Joe.· Habuar m Eumpu atl.!traiH. 

l.cctot) pe: Ll~.\' 1128-4 '<'C tn \1icrofichc. 

Q. ronmdifolia Lam. £nnd. 1: 723 ( 1785!. 
Q. ballora De'! . Oh\t'm Plr.n 38. 375 (1791). 
Q alww Llpc) r , Ht 11. Arb. P., r .. 584 ( 181 ~ ). 
Q. a•·ellant}onm\ Colmcml & Boutclou. E.wmt•n dl' lw E.nunm. 9 I 1854). 
f,)tll'.f 1ar. hullota (0c,fl0C. Pmdr. .X\'112) 39 (1864) 
Q. rln 'uh,p. hallow tDe,f.)Samp. Bot Soc. Brot ~4: 1021 1908-1909). 
Q tfe.t \Uh'P· mrwulijolia I Lam J() SchiO.ar£ e" Tab. ~1or .. B\ll. 'i<>L Brnt. 'cr. 2. 14 122 

11940). 
Q 1ln 'ub,p . . 1mi/a.t C. \icio\o. Rc1 . Gen. Quercu' [,pat1a. 166 r 1950!. 

~or more mtomJation 'ce Gm acn\ & Frodm .. I 99K. 

lnd 1<X · Ct• Clu·m amr rwlllrellemenr m £.1pa~ne. 

l.cctot)'pc: P-LAMARCK 'ce in Microfiche. 
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Remarkable Oak Forests in Europe 

B' Dr. '""- .Sulian Rtulu wtd For. Enr:. Corina CoandO 
-\rbort'tum Stmuia. Dt.'la. RmtUJJJ a 

Introduction 
The pnme\al o:il forest. wh1ch m prehJ,toncal lime<; grew m nch '01h and co\en:d 

1remendous area,, ha' been dra,ticall} reduced dunng the centurie, h) dillerent human ac­
ll\llle' II has been replaced b) agriculture. gra~'land' or human ...:ulemcnts E'en where the 
forest- ha\e not b<.>en con,encd. the utilization of the lrees for \ariou' W()(xl produ<:l\ ha' 
re,ulted m a progrc,\1\ e fragmcntallon and structural degradallon of these eco') \tem,. Toda} 
there ha.' been a \1-orldw ide decline of oak.s and a reduction in the1r biodi\CNt}. Oili ha\e 
been U\Cd for a \anety of purposes including building,, tools. fortiticauons. ship,, charcoal 
tor mctallurg). and for many other more or les~ noble u'e~. including food and game. 

Oak forests in earlier umcs sen ed many purpose~. They were temples tor pnmJLive peoples, 
impenetrable domains for outlaws. >anctuarie> for redu'e believers, a parad1~ for w1ldlife, 
and later, the sHes for royal and ari>tocratic \port hunung. Today the~ forests sun J\C only m 

a qua.\J·natuml \talc a.s protected remnants in :-.lauonal Park>. Biosphere Rescncs or Forc~t 
Rc,enes. 

U ,jog a\ aJiahle mfurmauon that 1\, no doubt, incomplete, \1-e ha\ e lncd to compile a IJ,t 
of wme of the more remarkable natural European oak forest\. 'pec1f) mg thc1r location. com­
po,Juon, h1stOf} and some 'pec1al features. The...: forcsls are crillcal resources and pro' 1dc a 
'anet) of fum:uons mdudmg growmg umber product,, pro' idmg nch h•ologJcal divcr,Jt), 
protecung watershed luncuon . ..cnmg a> re'enoirs of genetic va.nabJIIly, and pro,iding a 
hJstoncal record ot the pa,t oak management pracucc' 

Famous and Interesting Oak Forests in Europe 

Compiled b' Dr. Stelian RADL and Fort'fll( Conna Co.v;DA 

Count!') 
Fore!>t or rC!>Crve 
name 
Location, Area (ha) Oak species 

Remark!. : ~pecific feature.,, history, 
performances, sourees 

ALBANIA 
DAJTI-1'\ATIO~AL 

PARK 

Q. ile1 Slluatcd 10 km from T1rana. the :-.IP 
Q. robur co,ers a large area C:!400 hal, bet\1-L'Cn 
Q.cm:cifera (probably) 200 a.nd 1216 m a ~-1. and contrun\ 

TIRA~A AREA 
2.-JCX) 

AR.\1£.'\lr\ Q. tberica 
DILIJA:'\ ' 'ATIJRAL Q llklCTOflfhND 

RESI!RVE-
21,822 (fore,!) 

matol) faf(JII sylwttca, Pmu1 
/eucodemtil and Ab~t·r alba forcsh 
The lower 'llcs are pn.>donunantly 
wmpo..ed of oak' and t) p1cal \peen:' 
of ~1edJLerrancan macchia C Enm 
Arblllm. Q. tlet). 
Gobel. Keller Stcmhach. 1996; 
lone..cu & Condur _teanu-Fe-.cJ, 1985 

Slluat~-d on the nonhem lope' of 
Small Caucasu,, it CO\ers a \Cf) 

fragmented rehef 'The intcnor fore~t 

layer '' romposed by oak and beech 
\Land.,_ .Mam pL'Cic~ arc Q. tln•nca, Q 
llwcrcmthua, and ftz~uf onenldlt\ 10 
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Q lht'ri<(l 

Q. maaamhua 
(contmued) 

AR:\1E!:'<l r\ Q. mm rant/rem 
HOSROV NATURAL Q. 1bencu 
RI-SI-R\<1: 

4. AUSTRIA Q. mhur 
MARCIIEGG-

5 

6. 

7 

f(J 

MARCHAL I 1'0 
NIEDEROS rFRREICII 
-200 lin the l'ramc nt 
II 00 ha protcc:tcd area ) 

Al STRIA 
ST\\1SER 
EICflE:\WALD 
TIROl~ 1:-.;N Rl\ ER 
VALLEY 
-5 

AUSrRI'\ 
KALKSBLRG 
IIIMMELS'W lESE 
\'v lEN 
1:! 

Al!STRIA 
JOHA\;'-iSLR 
KOGEL OAk. 
fOREST RESERVE 
LAJ\,ZER 
TIERGARTEN. 
W!F_..;ERWALD 
1.9'5 ( lon:,tarca) 
ol :!,450 protected 
area 

Q. pt•traea 

Q pube~cens 
Q. robur 

Q. pnraea 
Q. nrr11 

mixture "'ath \ccr p., Ulmus p, 7iluJ 'P·· 
Fnui11111 and many other ucc ami 'hnab 
'peciCS. 

Fore t cnC) eloped a a. I. 19li5 

Satuatcd on wuthcrn ramifkauon of 
Heham'l.. \1t- on I) pica) hagh mountaan 
relief !bctY.c.:n 16110-4.'011 m altnude) 
fragmented b) numcmu' narroY. path,. 
Prcdomanant \tand' of Q. ma•-ranthem. 
Q. ibertca, Fra.\111111 'fl .. Aar 'P· and 
Ulmus 'P· an the interior moumam la)cr 
Fore'' encyclopcdta, II , 1986 

Predominant pannomc forest as,ocaauons 
ULucojo· f'rtuint•/llln an~ullifoliae and 
Quaco-Uimettml) umquc for Austna. 
lnternauonal amportanc:c area IWWF 
Rc,cnc, 19731, 1\llh strong negaii\C 
game and toun t anllucncc Dcclim: ol 
oak and Ulnu11 
Zukngl, 1990 

Very old ..c"ik oak lame and grc} alder 
\land at 701hn altlludt: on allll\aal ,oj(,, 

Um!JU<! broadlcaf lorc'l rcscnc an Inn 
Ri\cr Valle}. Damaged b} ''land JX"tuon 
and vi,iwr... 
Zukrigl. 1990 

Stand' of Q. pui>t'll't'll!, Q. mbur. 
Curpuws brtulus and PimH ni11ra at 
270..140 m alutude, on Dolamit aod 
Jurra,ic hmctiXK-.at daflcn:nt exposure~. 
lntercstmg tlomtil' complex ol marginal 
Vv'i~n lime lore'l' 
Zukrigl, 1990 

Dt.ltcrent 'uba"ocaallon ol European oak­
hornbeam '~'Cte,. r\d\'ano.:ed 'tand 
de\clopmcnt 'tagc Y.tth typkaltermmal and 
disantcgr.uion pha..c' The :!00-4CXl }Cat\ 

old oak trees m O\ef\101) an: O\ermatun:. 
>A-tth reduced 1 atalit} and in~n:asmg 
rnortalll} . Young grov.th of hornbeam 
begms to reach the middle and upper story 
m most of the an:a. illustraung the natural 
comeNon ol the oak chma\ forc't mto a 
hornbeam assocaauon. Due to the high 
game population there i' no natural 
regeneration of Q. petraeu and only a httlc 
of Q arm :!00 year.. ago, at the time 
Y.hen the old oaks greY. up. the l..amzcr 
liergatcn >A-a> nul fenced and game 
JX>pulations "'ere lov. cr. "'hen: as today, 



Q petraea 
Q. tuns 
CCJIItlnllt'd 

natural regeneratJon of oak stand~ j, impos~rble ~ rthout fencrng Srmilar 
problems ol ,tan<J structure and natural reg.:ncrauon ol oak 'tand' occur rn 
the oak reo;ene~ Spes53.1t (Germany) and Bralo\loie.ta 1Poland1 
~1a)er & Tichy 19"'9 

8 BELARUS and 
POLASD 
BEI.OVFJSKAIA 
PUSCIA 
PUSZCZA 
BIELOWII:.SKA 
BIAVLOWIE7.A ~ P. 
77,100 (Bdaru'l 
58.000 (Poland) 

9 BOSNIAand 
HERZEGOVINA 
VIRGIN FOREST 
PERU ICA 
I'< P SUTJESKA 
1,434 

10. BOSNIA and 
HERZEGOVI~A 

~.P. KOZARA 
3,375 

10. BOS:-IIA and 
HERZEG0\'1:-.oA 

N.P. K07.ARA 
3.375 

Q robur + Q. pnraea 
{6-10% both) 

Q petraea 

Q. JX'Ifaea 

Q pt!lrtUtJ 

Lartc complex of boreo-oemoral, le 
disturbed pnmary old fore,r "ith 
unrnterrupted tree cover ince prehistoric 
umc, belongmg to both countries \1o>a~c 

of soils and rand composed by prnc, 
pruce, oak and other broatllea' es 126 

tree peel ), 

Great dhcl'>lly · 900 plant ~pccb, 59 
marnmah 'P !r•'tl deer, wrld boar. roc 
buck, European bro;on,, \loolfs, lynx, 
foxes, beavers), 2JO bird \pc!(:ICs (stork,, 
kites. mountarn cook~. black grou~e). 
Vef) \aluable and rich gcneuc center. 
National Park and Bro•phcre Rc<crvc. 
Center for aurochs reintroduction. 
Veritable natural 'k!nctuary Horne of 
o;ome of the talle t and olde\1 indivrdual 
trees rn Europe {oak: 4~ m: 400-500 yr 
old; prucc: 55 m; 300 yr old. Scoh pine 
: 40 m; 350 yr old, ash : 4:! m, lime : 40 
m; maple. 35 m) 
Forest en.-yclopcdra. \O) I, 19!!5 

The N P include area' wuh alurude, 
ranging from 500 m ro 2370 m. Due ro 
rL~ great vanance of bedrocks and o;oil 
conwuon~. drfferent foreM associa­
tions developed here (more than 
twenty), rangtng from Carpi11e111m 
oriemalis to Pinetwn muKiri. 
Pintari_. 1999 

'atur.ll 'rand of l>C'>ilc oak (Quuc-etiJ­
Carpmrtum) and beech (Fug~tum). Oak 
forest ol Rosnra and Hcm:go\ rna are 
composed by Q. petrat·a, Q arrif, Q 
robm; Q framello, Q pu~satu and Q. 
lraJOTIO. 
Pinrari... 1999 

Natural 'tand' ol se"1le oak 
(QueruiiJ·CarpiMIIun) and beech 
(FaK~tum). Oak fore'! of Bo,ma and 
Herugonna are composed b) Q. 
perraea, Q. arm. Q mbur. Q. 
Jrainmo. Q. pubefcl'nf and Q tiV)UIIll. 

Prntari_. 1999 
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II. Bll CiARIA Q luurnmwna 
usu;-.; BODJ \RK 
<LOPU NA) NAlU-
RAL RI·SER\' E 

~.83() 

1~ - CROATLA Q. mlmr 
PRA NIK OAK 
RE<;ERVE 
OKU _ANI 
'i8.0 

13. CROATIA 
MU Kl BU!'\AR 
0.\K RESERVE 
PSl':'\J 
58.67 

Q. petraea 

Located 1n Sll1mdJa at I 00-1 'iO m 
altitud.- this re!tCrVe mcludc dominant 
old oak tore,tm mtxture wtth fagrtt 
syltarrca. Q humdsstatUJ Rhndc•ckn· 
dmn pnnttcum. J)crphne fJ(.mlic a /let 

IUJuifollm Note : common oak ~pccte.' 
m Bulgana are Q. perra,•a, Q frame/lo, 
Q. arm and Q n>hnr. Other pc:<"ie': 
Q coni[.. m, Q. macednmca, Q. 
<aJII/ops and Q tm)otUJ. 
loncscu & Condur_e.mu-r'I!Scl. 1985 

Virgin forc>t of pedunculate oak and 
common hornbeam and a Slavoman 
forcM of Q. mbur "P· _,famnicu. Oak 
trees are between 250 and 150 ]Car' old. 
thetr dbh mngcs from 70 to ~(XJ em. and 
36m talL Accordmg to the latest 
mventory there an: 99\ the volume ol 
some mdi~ tduab old oak.' trees exceeds 
50m3. 
KJepal', 1981 

Remnant ol300 )Cill'S·old vtrgm forc't 
of bcel·h and beech \\ tth st"ile oal... 
:Sotc Both these small forest rescn es 
arc rcnmant' ol lamou' large pre\1ous 
Sla\Ontan oak forc't located between 
Sa\ll and Dr.na nvc.:r-, parttcularly in the 
Sa\ a Ri1er Valle) tPasa\ tnaJ. A trunk 
\\tth 260 em dbh and 65 m3 \\Cre prc­
'cnted at the lntcmauonal Exhtbtllon in 
1990 111 Pan,, fro~grnentation, lo\\cnng 
ol ground v.atcrs, Dutch elm disca~e. ab­
sence of lrucllricatton, d~lohator~ and 
dt,t!ascs mak~ toda; the,c ecosystem~ 
fragtlc, like other oak ~lands in Europe 
A' conc~mmg thetr rnanag~mcnt, Kl~pal' 
contirmcd the hndtng of local (l<.'Oplc that 
"oak gn:>\\S (VIgorou 1;) in the fiN 100 
}l!lmi. rnatum m the folio" ing I()() yeaf'. 
and dtes dunng tile other I 00 year.". For 
thi rca.;,on, \'llluahle oak timber can b.: 
obtained only 111 the and ot a 300 )Car 

management qdc. 
KJepac, 1981, :\laue. 1999 

Others ~(l<.'Ctal rcsef'\e' (\irgin forc~L'i) for oak specie' in CROATIA: 

14. Stupm_ki lug-_rct, Q. rob11r 

18 

1\.toto\'unska (lstna). 
Lo_c (Otok), Radt e\o 
(Vrban.Ja): _c rna and 
Varu_ki lug- all 
together - • S3 ha: 

Uatrc, 1999 



15 Tu'll Hh· Krcmcn)ak Q pttrat!a 
lon ~!.:t.hcdmcal ; 

Babjt /Ub· Pnml\c und 
DugaJ;n brdo-all 
tnghcther - 179 ha: 

16. Lokrum- Q ilet 
Dubr0\1\tk. Dundo 
{hland Rnb), \'elil.:a 
dolina (!';P MljCI) 
and Gla\(Jtok ("land 
Krk)- all- 195 ha 

17. Gmcck - Luko\ tea · Q. pube.vc t'n.f 

Rebar I on 
McdvcdmcaJ and 
Kontija (l~tnaJ • all -
62 ha 

18. CYPRUS Q. <llnifolra 
TRJPYLOS 

·'20 

19 CZECH Q. robar 
RI:PLBLIC 
LA!'<_HOT Stat~ 
Natur.tl Re-.ene 
DOL NO· 
MORAYSK 
CYAL 
3!!.63 

20 ES10SIA Q mbur 
\ ITDtJ~IJAESK 
Rcscnc 

JSL.M;O SAARE.\tt\A 
96 7 (fore,!) 

21 FRA!';C£: Q pl!lrut•a 
BELLE.\IE and Q. robar 
RF ... ...;o. YALDIF.U 
ORr-;E 
4,000 

Small area of scmt·nntuml mtxed fore't 
of pme (Pmu> bntlla), gold.:n oak <Q. 
uilli((J/ial and cedar (Ct!dms brnifolitl). 
Ibcro, 1994 

l.o<.-atcd at the Ct>nfluence of ~lorJ\ a 
and D}JC (Thei"> Rt\ef\, at the border 
\\ tth Slo\ak Repubhc. tht' fll'>Od plam 
old \ u-gm fore.,t i' compn~d b)' 
mixture of a,h, oak, maple!, homhcam, 
elm and lime ,pede' It contam I'-'O 
-.ectal'\ : Cahnm and Ran_ purk. at the 
altttude 150-160 m Oak tree' reach 164 
and I !!3 em dbh, 37 m tall and 43.1 m3. 
and a'h 134 em. 37m and 27.01 m3. 
Korpd. 1995 

Mixc.'tl Scot' pme - Oak fore't \l.ith 
domm.mt oak s..'Cond la)'er and 
under't<ll) of hazel. \~burnum p. and 
honey ,ucldc. 
:\umcrou cndcmtc, rehct and rare 
plant' 
Forest encyclopedia, 19SS 

One of the mo't pre,tigtou' oak fore'" of 
France. Located on the Perc he plateau I 200 
malt.) in a mtld and humtd dunatc, on 
deep grc} bnm n 'oi ),, the oa~ and beech 
,tand' find here opumal condtllon\. Tree' 
reach current!} 35-40 m and e"el b} thetr 
rectitude. An oal from Reno-Valdteu 
rcpre-ented the Fren.:h fore''' at the 
Bru\\Ch lntematiunal Exhibtuon 119581. 
Tht\ lore't Olil\\tl i' '-'CII kno\lon and 
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22 FRA 'C!: 
BERCE 
SARTfiE 
5,391 

23 FRANCE 

20 

FONTAINBLhAU 
SEINE ct MARNE 
ncar PARIS 
17.000 

Q fletraea 
Q mbur 

Q. robur 
Q. petraea 

managed 'tncc the 16th (t:ntul), pruducmg 
succc.si\e htstoncal lorc't product' (a,orns. 
fuel ... ood. marindnaval timt...:r. charc:oal, 
'aboL~ dogs. cognac 'taves) and linall) high 
qualit} timber for modem u-c,. 
Office National de' Foret\. 1991 

Famous highly productl\e old oak for~,,, an 
authentic green JC\\cl, remnant of tmmensc 
Carnuta Sylva (fore~t ufC.'Irnutcs) exi~tin!l 11 

lhc ume of Gaul eunqu~ 1 b) Roman,_ Sa\ed 
from medtae,·al clear-cuttmg due to its h11~h 
topography and poot sotls, the fore't l>elonged 
\Ucce-.~1\d) to AnJOU famtl), to Royall) 
( 1337) and to the State (stn,c 1791 ). 
Proc.ludng mannc timber lor French .:"'avy. 
Ben:e forest · like other oak m~stvcs. ha,, 
from Colben ume (1669) until 19:!1, a 
'trategic role and .,.,as pc:ml<tncntly \\O:Il 
managed The regular htgh foresltrcauncnt 
ha, been practiced here for 500 year., .,.,. ith a 
240 )Car rotation, ha\ ing as a result the 
production of valuable tnnl>er, tn tall. den...:. 
and stro11ght 'tands The famou~ "Futaie des 
Clos" presel' ecJ on 8 ha 440 tn:es of Q. 
perraea 365 yean. old llhc Emcf}' Oak reach 
44 m taiJ other ()ak., 45 m). Ltkc other fore't 
ma."i'e' m Fr.mce, Bcrce wa' parually 
damaged by the dtsaMrous humcane of 26 
December 1999 Timber ~tuseum in Juptlle.' 
O.N.F., 1991: Arhoresccnccs, 831:!000 

Large and famous oak. beech and comfcrous 
(Scot~ ptne) fore~ I founded tn II Lh century by 
Roben II as royal hunting domain. Royal 
castles of Francois 1st (1528) and Henry 2nd. 
Napoleon ~igned here hi> abdtcauon (I!! 14 ). 
Famous ani~ltc school of painters (Barbuon). 
As royal hunting forest domain Fontatnhleau 
was apprectated. enlargetl and tmpro\ed b} 

almost all French ~overeign~. 
Climatic and geologic diverstt} determine an 
e~tcepuonal richne'' of flora and fauna · 5685 
vegetal specie' (1350 flo" er plant,, 460 
mas~. 2700 mushrooms. 675 lichen> and 500 
alga) and 6600 aruma! specie> (57 mammals. 
195 birds. 5600 in'\CCIS). The landscape vancty 
is also unusual The prolonged con\CI'atton of 
fore-.t as an ani,ttc resenc between 1850 and 
1970 determined a systemauc aged structure of 
stands. The monumental Jupiter' Oak <Q. 
robur) wtth tts > 600 years. 190 em dbh and 35 
m tall. died m 1994 after drymg, but ts sull 
conserved at tb base wtlh rooted cutungs. 
Fontambleau recei~es 10 million; ~tsitors 
artnually .. 
ONF. 1991 



24 fRANCE 
TRO. -~AIS 
ALUER 
10.812 

F-1 R0\1 (fonner 
Yugo-la,lc Repubbc 
\laccdoma) 
GALI_ICA;\P 

22,700 

Q pt'ITat'tJ 

Q. robur 

Q. trojQJUJ 
Q. rrwadomca 
and olhe" 

Known from ancientumes, the fore 1 \li:t 

during the Mtddle Age owned b) 14 pan flc,, 
and latter belonged succc t\ely to the Bourbon 
fanul), from 1327to 1528 whc:n \\:IS It was 
confiscated by the Kmg Located on add, 
sandy, p:u11y hydromorpluc soil~. Tron~t \\"a.' 

subjected to muluple fires and USt.>s, pastured 
and renewed as a result of Colben's orders 
( 1670) through cuttmg-l><tcl; and mtensn c 
reforestation, m order to tum 11 mto a high 
fore>! producing \\ ood for the rta\ ). \\ tth a 200 
ye:tr.> rotauon. Starting from 1788, t\1. u third' of 
th..: fore't wa< managed as coppu:c Yr ith 
~landard, producing char oal for tron furnace,, 
located in the torcM. The decbn.: of tht' 
technology brought about the rcnunctauon ot 
this 'Y'tem in l!i35 and the return to a high 
s}stcm. In order to obtam big£er ,j,.e trunks, 
th.: intual rotatiOn of I 00 ) c:tr.> o,o;as ucce~­
,i\el} mcreascd to 180-.215 and c\en to 150 
year<. 
AJlll(¥.,t on tb whole area, the f~'l how<o 
fao, or-.. ble sue condition' for Q pt'lrat:a 
managet.l as regular htgh torcsL The SJhtcul· 
tural pruct~Cc a.Jm to obtam Mratght thid. trunk' 
(wllh dbh larg!.'r than 50 em to I m and more), 
\\tth regular groYrth and hght Yrood, free of 
defictcnc) logs, for pi)'Yrood, carpentry. and 
'ta'e . TYro important ptinetplcs charncteri7e 
thts cla.,~tc oal sth1culture: the natural 
rcgencralton (from seed\) of mature stand' by 
the \heltcf\\ood '}'tern (con,cr.ing the geru:uc 
fund), and the perm.mcnt tending of 'tnnd' 
during thctr \\hole life (rclea-c~, cl.:-.tnings and 
thinning\), in order to rrom\>tc the b.!~t tree,. 
fhe l ore~t contam~ man} thrcc-,cntury-old 
lr.:C' (for in,tan<.'C :The Oak ot Rcsistan'e - 40 
m: the T\\in - '70420 )Cllf,) and ha~ toun't 
fadhtie, (marked paths, tishmg, swtmming, 
boating in marshc:,). Paradise of btrd (6 sp. of 
woodpecker,), dt\cmty of predatuf) launa. 
In 1976 the pedunculate oak was affected by 
dcchnc, particularly at stte on \t."') actd o;oils 
and \litth 11 high temporary \\1ltcr table. 
O:o-:F. 1996: Arborcsccnces 1\o 73/1998 

This :-;.P. mdudc~ lime mountam~ area t700-
2000 m alt.J \litth the Ohrid la}.:c (659 malt.), 
~pa tale !853 ml and the pte Magaro (22q 
ml. Contam' 150 tree ~pcctc~. among other\ 

Jumperus commllnt.l, Cl'itu auftralis, Q~~t'n·ul 

trojlllla. Q mact'donica, Q ct rm, Q. frainmo, 
Q. petrat'a Q. pubesctn.! on ~teep slopes of 
inferior 'cgctaU\c la}cr. 
GObel, Keller Sternbach. 1996: lone cu & 
Condur_eanu-Fe-ct . 1985 
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26 GEORC.IA Q tmaetina Located 1n the \alky uf Rtnnl Rl\~r. the 
\OJ \\fETSK Q hum" •iana rt:-.:f\C houw~ UDJ4UC IIIli' 1\CS Of 

RI:..SLRVE Q. ibmca Cauca,ian oaks (Q tmt'l"f'IIIICI Q. 
COl CHIDA ham•1HUJIUI and Q. •~tUu) 10 m1'-ture 
OEPRF..'iSI0:--1 \Hth hornbeam, maple. ash and P\ntl 

4,700 (lore t) saltcifolza The undcn.tof) j, composed of 
Cratac~:us sp., Carpmus onenra/11. 
ZIZ'oplws Jll)ttha. 1/t'x aquifolmm. A~lt'a 
ponuca and Rosa p. On 11.5 ha i 
prescf\cd a reltct 'tand of 7.dkt.Jm 
carpmifalw 
Forest eru:w·lopetlw, /9R5 

27 GERMANY Q. petmea The Natural Par!. Includes a large area of 
NATURPARK Beech-Oak forests. Spc"art ('Spcchteshan· 
BAYERISCHrR or 'Wocxlpccker Forest') I' an upland rcg1on 
SPESSART of deciduous forest at altitude of some 500 
BAY ERN m. 
I ~0.000 Dittrich. /9QO {;') 

28 GER\tA~Y Q. petrw:u The Natural Park mdudes remarkable 
'ATI,RPARK mixture, of dcciduou' sp..-c1es mcluding 

HFSSICIIER oak. 
SPESSART Gobel. 1\dlt•r. SrefniJach. 1996 
HESSE.S~ 
71,000 

29 GEIUI.1ANY Q. robur Remnant' of fom1er large and grand oak 
NATURPARK Q petrut'a forests ,urrounded h) a "'ell con..ef\·ed 
HOllE MARK natural land.cape 
NORDRHEIN Gobel. Kellf'r. Sttmhaclr. 1996 
WESTFALE 
I 04,000 

30 GER\1t\SY Q pt·traea l\11xcd Scob Ptne- Beech - Oak forest 
NATURPARK covers two third' of the natural park area 
PFALZI.R WALD GObel, Keller. :llt'mbad1, 1996 
RJIEI:SCI.A:-.10-
PHAI Z 
179,300 

31 GERMA!\Y Q robur Tile Vordcrer Odc:nwald I' a rcg1on of 
:-:ECKARTAL- Q.pt'trat'a rounded hill~ bu1ld up of cry,taJhne rock, 
ODEl'<'WALD CO\ered b) dec1duou, fore't (1ncludmg 
BADE.- ollil pmed b~ \aile}'· 
WURTE:-.iBERG Gobel, A'ella. Sreinha< h. 1996 
and HESSE 
DO.OOO 

GER..\.1ANY 

:-.iumcrous 'mall natur.tl oak fore,t re<.erves 
(Bannwaldcr) !pure oak \tand' or m1xturc with 

oak<J a' folio"'' · 

n 



- m Baden-Wunenl>er!! 

Bucl-111~, /9!16 

32 Bcchtalcr \\aid 10 

Uppo:r Rhine bil! in 
Oak - Hornbeam 
fiJre - n ha 

33 Sautrieb an Odenv. ald 
Beech - Oak fore't -
12 ha 

.34 Schnap!>ncd tn 

Odcnv.ald 
Beech - Oak tore~t 
with Scot' pine - 16 ha 

35 Stammbcrg m 
Ncckar1and 
Beech - Oak and Oak 
forest - 23 ha 

J6 undoch tn 

.:-.:eckar1and 
Beech - Oak forc-t -
16 ha 

37 Schhcrbach 1n 
Neckar1and 
Beech - Oak fore~! -
27 ha 

38 Grcifcnbc~ m 
Neckar1and 
Beech - Oak forest -
13 ha 

39 Sommcrbc~ in 
1'\eckar1and 
Beech - Oak forest -
12 ha 

40 Ei'cnbachhein m 
'eckarland 

Beech - Oak fo~t -
8ha 

-mother d1ffercnt Rcg1om 

41 Shubcn~v.ald m 
Spe"an - Od~nwald 
(Oak) - Beech forest -
~3.4 ha 

A/brecllr. /990 

23 



42 

43 

44 

45 

46 

47 

48 

49 

24 

\l.olfsec: an frlinktschc 
Plane 
Oak - llombeam -
Beech forest - 183.9 
ha 

D1ancn,ruhe m 
Fr.ml..l'hc Plath: 
Oak - H<>mto.:-.. m forc't 
- 22.2 ha 

llethgc Hallcn m 
l'rllnl..• chcr Keuper 
and \lbHlrland 
Oak - llomh.:am nnd 
Beech forc't - 20.9 ha 

Fa,ancne m 
Sch\l.abi~h -

Bayerbche 
Sl.hotterplattcn 
Oak - A'h - Homh.:am 
fore't - 40.8 ha 

GREECE 
AF:.'\;OS ~I' 
ISL.A:\D 
KEFALONIA 
2,!!00 

GREECE 
OETI N.P. 
Ncar LAMIA (central 
Greece) 
7,200 

GREECE 
OL'\ MOPOS N.P 

3,99 

GREECE 
PRESPASP. 

19,470 

Q. carrifera 
Q tle.x 

Q. petraea 
Q. coccifera 

Q pube.scens 
Q coccifero 

Q. pub~~Ct'tU 

Q. < lK cifera 

In the lrame of th1 mall !'i.P. declared 
for the protection ol natural pure 'tands 
of A hit' • 'l'phalonica, at the mtenor 
alutude arc gro\\mg Q coccifua, 
Comu1 all>a. P)rus 'll , Ro.1a sp. On th.: 
Mt. R<)U<h IIIla corJma, Q de\, Rluu 

'll·· l..nllll t ra ~p .. HeJua ht'li.' and 
other 'hruh,, 
Gobel. Keller. Stcmhach. 1996 

Large \tand., of Q. pelrat·a up to the 
altitude of ROO m and in the northcm 
part. den-.e bu'he' of Q. m cnfera. 
Arbu1w sp .• Rhus sp .. Jumperus ' P· 
GObel, Keller, Stembach. 19% 

The .. House of Gods" ,\hove the 
\fedncrranean machia (corn[!OSed b) 
Vaccuuum Ju~niS, Q cocl'ifera, 
Rlws ntra cordota nnd dtfferent 
Encaceae on slope , mall sumd of Q. 
pube.scens. b..--cch. maple. elm and 
conifer~ lil<c Pmus mgra and h)bnd of 
Abu•s uphalomca 
Gt~l. Keller, <;tembach. 1996 

::--1atural fore t of Q prthelcm5, Q 
ct rm, maple. alder, Ostl'\a carpmijvlia 
and ~pc:n 111 the infcrior pan of the !': .P. 
Gobel. Keller, Stcmbach, 1996 



50 HUNGARY 
AGE1E..I·K ~ P 
and B.R. 

19,947 

51 HU/\GARY 
B0KK SP 

·H.lOO 

52 IRni.A!\'D 
KII.LAR."''EY N P. 

10,263 

53 ITAD 
ABRUZZO :-I P. 

44,000 

54 lfALY 
ClRCI~O 'P. 

Q pnra~u 
Q. ~ems 

Q cerris 
Q. p.:lrata 
Q pu~.scen.f 
Q. I lry(l/tanu 

Q f"lra~a 

Q urns 
Q p~lra~u 

Prcdolll111:1Ilt Hornbeam- S s!le Oak 
assOClaUon cov'CfS the do\\n} surfaces 
of the htll , between 400-600 m abO\ c 
see level On lo\\er altitudes {250-400 
m) appears the Turkey-Se!.SJ!e O:i 
a sooauon 
Volo_uk, Ouska, \arga. 1999 

OdTc:rent as.wctauons can be found m thts 
large area. according to clunatic and sot I 
conditions. as follow' : 
- lbe Turkey oak - sc~tlc oak forest 
a,sociation. in the wet. cool Cemral Bukk, 
up to 500 m: 
· l11e Hornbeam sessile oak zone (Qul.'rms 
pt·lrut>a~·Carpmetum) on southern 
htll~ides, between 400 and 600 m: 
·The tcnnolil oaks (Como-Quen·ewm 
petrt'ae-pul'l'\Ct'n/1.'1), on dry. wanner 
south slopes on chaJJ..y forest soils: 
-The calciphobtc oak a"octaLton (Gemsto 
tmctonat' • Quuretum and Geni.110 
pilosal.' - Quucetwn) on warm. dry 
habttat wtth actdJc sotl or quarz stone 
bases 
- The caletphobtc Sour chcrry-do\\ny oak 
(Cemso-Quur:ttum pubesct·misJ, the relict 
hare\ tatl gra"-do\\DY Oak assoctauon 
(Setlerir> - Qul'ratum publ'tcenm 1.'1 

n~iliand and the Poa pannoniCJ -
QIIUC't'tllm - on volcantc stone and 
dolomite: the submedttcrraman-Jikc karst 
Querrelllm- on volcanic Mone and 
dolomite, and the ~ubmeditcrranean like 
kmt forest wtth smoke tree !Cotmo­
Quncetum pul>e.tcmri.l) • on the wanne~t. 

barren 'oiled ~lope'>. 
Volo_ ul.. Du5kn, Varga. /999 

:-o:atural Mand' of tic oak and nu~tures 
wtth buch, European mountalll ·3 h. )C" 

and rurtl) ash Under the green cover of 
oaks, dense holly, mosses, hchelb and 
fern cover lhe soil 
GObeL R~llcr. Stl'J'n./J(uh, 1996 

Beech and corufers nn: the dommant tree 

\pccic , acconbng to the alutude, but in 
\\arm ~alleys can be found Q c~m;,, Q. 
~rraea. maple. holl}. chc'>tnut and a 
localtorm of black ptnc 
Go/xi. Ktllu. Stt•mbuch. /996 

This :--.; P 111 ludel. se-.1~1 dunes, peat 
bog,, Mc:dllcmmcan maquis and 

25 



South of 
ROME 
7.445 

55 L·\TV!A Q. robur 
AUK TAITIJA N P. 

J0.209 

56 LITHUANIA Q. rolmr 
GAUJA NP. 

57 \101 DOVA 
CODRl 'lATURAI. 
RLSERV£ 
LOZOYA 
CAPRIANA 
5 174 

Q. petrea 
Q. n>bur 

58 THE ETHERl.ANDS Q. mbur 

:!6 

remnant of natural fun!''- The dcndrunnra 
are represented by Q 1/et Q Sllbt '· a,h, 
Juniperus phoemcea, II rbulll• unedo, 
Pistacia tel< bintu.1, P. /omscll•. \hrtu\, 

Olea r•l<asler, fnca arborea RoSTrnJnnu._, 
and many endemic herb-. 
lonncu & Co11dur_emzu f't:sn, /9'{5 

In addttton to birch torc,ts and 'mall 
remnant, of ori!!inal oak >Lands m N.P. 
there are Norna)· Spru.:c old ~wnd,, w tth 
trees more than .200 year old and paruall) 
with the appcaruncc or the untouched 
virgm fore,!'.. 
Giihel. Keller; Steilllx~tk I 'IIXI 

Among Swls pu1c, Nol"Va} spntce and 
birch predominant \tands, there are few 
old oals and ash tree>. Btg trees are 
constdcn:d from the (lt!riod before 
Chmuan time a' holy places ben alter 
thetr Chri\llanuauon, the Baluc !X'<'Pic 
show<.'<! a real attachm~nt to nature and a 
'J'I<:cial prutccuon of giant tree' in the 
!\ P In the place On Tunuda there '' an 
oak wtth more than 7-m ctrcumfcrcn,·e, a 
Scot' pme wtth 4.4 m. a birch wtth :u m. 
a w tllow w tth 5.4 m and an alder w tth J. 
m cm:umference. 
Gobd, Keller. St.·it~h.lt h. 1996 

Compact fore~t ma~\tl compo~ed by oak. 
hornbeam. and beech \tanth m which 
predominant 'pecic~ are Q. petraea. Q. 
mbur and Fagus svll•atlca Compamon 
'>pccics: Carpuuu bt•tu/u.\. FratllltH 
exct'lunr. Tilit1 tome/1111\ll, Acer 
plalllnoldt'l , A. campt·•trc, Pmn111 tl\1/1111. 

Predominant arc \egetatl\t!ly reproduced 
~Land.~. t! ndcrgrow th ts compmed b} 
Comus IIUJ.I , Euommu.• 1·ernrcosa. 
~fbumum kantana 
There are 900 '>pcctc' of plant' 04 rMC 

\pcctes) and nch fauna (mammal-. birth 
a.o.). 
Re-earch projects on d} narruc~ and 
productt\lt) of forc\t ceo'~ '>tem' 
Forrsl enndopedw. /985 

Oak ,pecte~ c'dn he found in some Dutch 
forcq rese"~· forrnmg dtffercnt flon,uc 
a,;;ocmuons as lollo~ 
For. Res. Starnumaru.bos- Gaastcrland • 
53 ha • assoctauon Bnulo • Querct'lllm; 
For. Re~. Galgcnhcrg • Amemngen • 48 
ha - o.~..ocianon Fago-Qurrcrzum; 



59 POLA~D 

PLSZCZA 
BIALOV!ESKA N P. 

60 POLAND 
DRAWIE:SSKI N P. 

8700 

Q. robur 
Q.ptlraea 

61 POLAND Q. robur 
W!ELKOPO!. SKI l>o.P Q. petraea 

62 POLA ·o 
OJKO\\ SKI \i.P 
~car KR<\KOW 
1,592 

63 POLAND 
ROZTOCZANSKI 
NP 

6.800 

64 PORTt:GAl. 
PENEDA·GEREs 
NP 
72.000 

65 ROMANIA 
l.FTI.A NAWRAL 
FORFST 
Rf'SI::R'\E 

Q. robur 

Q petraea 

Q petraea 
Q. p~rcnaica 

Q. rc>bur 
Q. peduncultjlom 

For. R~'S. Pijpcl>randje • Speuldcrbo • 36 
ha • a< 'K>Ciation Fugo • Quurnum: 
For Re~. Driedwn 3 • Sd!Oo.Jrl • 2l! ha -
a"octauon Bctub • Qunrerum, 
f'Or: Re,. Roodam! • Crumcum • 35 ha -
association Comal/arw - Qunretum ll!ld 
other 12 forest rescr. es 
Broeknu'\a. S:ubo, 1993 

Secc '\o 8 

Oak and beech natural m1xed primeval 
fo~t. 

Gabel. Kflkr. Stt•inb"'h, 1996 

Primeval oak. ptne and m1xed fore~t~ \lolth 

mtere,llng Oora and launa Among 
d1flcrcnt \pt:cle' C.ramh1X cenlo - om: of 
the largt:'>t Europe\ l>cctle' rcache' a 
length :!5-'\0 mm 
Gobel, Ke/lrr Stt·mhach. 1996 

Oak-homb.!am forest' on 40% of the N P. 
area. 
Gobel Kr/lu, Stt'rnbach, 1996 

Large area CO\Crcd b) beech, fir t50 m 
tall). oak and Scot' pme v. ooch, located 
not far from the Renai\\.lnce t~1v.n 
Zamo~k 

Giibel. Keller. Stemhach. /9<}6 

The fonncr large oak natural foreM wa\ in 
1930 replaced by ma~'I\C man·m:lde 
plant;Jtion' of Eumlwtm p. and Acacia 
dt<llbaw. fev. old, Lnoll), (.'0\ercd l>y 
lichens and mos'cs 'pec1men of Q 
petraea and Q fJ\rt'Ml<ll c-.m b.! lound on 
diflkult 1tcs The) arc oceompanicd b) 
Arhl/IUf r. llt!t aquifoltun~ PJntS p .• 
Salu 5p. nod 1ilta cordata The SOil i 
CO\ .:red b) <;p. 
:O.:otc Brockln(."}er & \'o,, 19«J.' 
mentioned the vccumnce of some 
fragments of' 1rgm oak for~ ts v.uh 
lau~l·lca\t.-d ~hrubs tn northern Ponugal. 
Gobel. Kellu. \'temht~ch, /'1% 

Located on latest Romama ·, rchel, 
ma.ke up in holoccn from aiJu, 1a 
tran~ported b) Danube ami mannc 
,;~nd, earned h~ Blad. 'ca 'trcams. the 

:!7 



67 

28 

ISLAND 
LE'IEA­
DA!'iUBE 
DELTA 
2.825 

R0\1A;<;IA 
BOLil\TlN 
!"ATIJRAL 
FOREST RESERVE 
Ti:;II:ORMA:'\'S 
PLAIN t'\1: \R 
BUCHAREST) 
1,263 

ROMANIA 
BEJAN NATURAL 
FOREST RESERVE 
DEVA 
::!35 

Q mbur 

Q. robur 
Q. ct-rri.r 
Q. pt:lraecJ 
Q. dnlt-cluunpii 

Q. polycarpa 
Q. frammo 
Q. pubt-suns 
Q. l'lf1llliana 
and numerous 
natural hybrid, of 
moM of them 

pnmary torc~t .:o\trs the numerous dcpres 
SIODS ll.III\lng sand dunes. 
Accorthng to the nuuoaltlludc and the sJtc 
conilitJons, the forest btoccnosr~ are composed 
of oak., ( Q. mbur. Q pt-tlunculijlora ). 
Fro.tmu~ mrgu.rtifolia, F. fJ<IIIifiU', Populuf 
alba, P. tremula. P. ccmelafll. Alnr~> gluttrul\11, 

accompanred by numerous 'hrul" CS.unl>ucu1 
nigra, Tebcrtmia sungumtll, Crt~taegu< 
monog)IID. Ugmtmm lUll/UTI!', Berbew. 
\'ulgari<, Viburnum opulu<, RlrnnuuH 
catluzmc11 a. a.) and Iiana (Paiplow grczcca, 
Htdt-ra he/it, Hwnulu< lupulrH, Clmu/11.\ 
l'italha, Vim nll~stril). 

The strip of gallery forests arc ordered m a 
fan and the pcnnanent hum1d dcpress1ons are 
partially covered by w11lows (Sr~lu alba, S. 
fra!(ili.l, bushes ol Sabx cinerea). reed. Caret 
sp. and aquatic herbs. 
By their compm1t1on, structure and landscape 
dhersit} the Letea forest and the Camorman 
forest - situated also in Danul>c Della - are 
unique rn Romama and Europe 
Doni_, Biindiu, Biri_. 1999 

Remnant of pre\10US pnmal)· large oak 
torcst of Romll.llla's Plain, these extended 
fonnerl) up to Danube. T'h.: tree la)<.'r 

'tanJs are compo,eJ b) Q mbur and rare 
Frarmus angtwifalza (I. t layer). 7ilw 
tomentum (2nd la)Cr) and CarpimH betulus 
t3rd fll)Cr) Oak e:-.cced the ugc ol 100 
)Cars and reach ~5 m 1al111nd 92 em dbh. 
The herb l.l)Cr" composed by Allium 
w-smum. mull 11om or gr."~c,, 
SlotcuJe,cu, 1999 

Famous for the occurrence of eight nauve 
oak ~pecie' and hybnd'. most of them in 
a remarkable forcM area of Jc,, then one 
square mile. 
The prevtOtl\ literature c1te' the follov. rng 
oak h) brid' m the Be Jan Fore t 

Q. t tahajdwrw Stmonk, Q. ' tuf<Je Sunk., 
Q. x dacica Sorb., Q. ~ luntU1Id1tma 

Simonk., Q .. t k€mm Sirnonk., Q. t 

buden.m Borb. and 'orne vaneue' of 
them. The oev.l) idenulicd taxa (1988-
1990) are · Q t ms<JCI"D Besch.st With 1 

varietie,, Q. x pstudodalnluzmpir CrtL., 
Q. x c.wtai Borb., Q drl'ersifroru Sorb., 
Q. t ca;:ent'nsts Pascovschi Q pt·traea t 

Q. dnlt!('hampir. Q. petrae11 .t Q. 
po{)mrpa mid Q. dnluhampu t Q. 
polycarpa. 
St.anciu, 2000 



68 R0\1Al"IA Q. poh'Carpa Old quasi·\ argm ses ilc oak forest and 
RU.SCU·GRO_I Q dalechampu rmxture of Q. polw:arpa wtth fagu5 

ATURAl. n-lmuca ssp ~naca Sc sale o:tks are 
FORf:.ST RE..'iF..RVE betw"t"en 120 :md 200 ye.vs old and reach 
MT ZARA>.;D a he1ght of 42 5 m and 72 em and more 10 

(BARi'AVA) duuneter 
262.2 Dom_. Bm_. 1999 

(:f) R0:'.1ANIA Q. petraea .Satural and quaSI•\ttgin f~b of 
COZIA NP. Q. robur beech. se"ile oak. 'pruce and lir. 
VfLCEA Occurrence of Q robur at high altuudc' 
6.747 (1800 m). 

Radu, 1999 

70 ROMANIA 5 Querru1 ,pecie' Sema·nalural 'tand' on hme,tone along the 
POR_ILE DE ncR Danube \\'lth bt-et·h (Fa1(Ul S\1\atica, 
<IRON GATISl Fagus taunca, 1-itgll) Ort~lllllfis) and o .. k 
NATURAl PARK 'JX'Cit!S (Q ams, Q pub,•><tns, Q 
MEHEDIN_l lll'1(1limra Q pol\cuq•a and Q. 
42:\ daft'< lu1mpii). 

Radu 1999 

71 Q. robur 
Small resen;e (~ince 19.'2> 11.1th 371 \cry 

R0\1ANTA old I> 500.650·720 years) oak tree' 
FOREST MOCIAR growmg on heavy. moi't 'Oil\, ~~>ith 

48.8 
conical 'haped trunk.\ 13-4 dbh and 18 m 
tall) and dried top' Till now wa.~ not 
pos,ible to reproduce thi' ongmal 
ecorype and area w:~J> re'tocked by 
planting Frcumus l'tC1'/s10r, Q. n•bur; Q. 
borealis, Q. petraea. Pnm11s a1·ium and 
PmiJ.I sy/1 rstris The under..tory IS 
composed by Crataegus monOI()tut, 
Rhamnus fran~:ula. Conlu.t m·e//ana a.o. 
Radu. 1999 

72 RO\IA 'I\ Q frameuo Natural \tand' With Q fiii~S< t'IIS, Q. 
D0\10GLED Q arm am.1, Q frumtlto and other 
f'OREST Rf:SERVE Q pube.tUIIS 'ubmedllerrancan treeS and hrub JX"Cies 
B_ILH HERCULA~E (Carpmus oriental!<, Sorbw tomrmaliS, .S 
2,500 Cfl'll(a, S borhasu. fraxmus omus, Rasll 

<pmassiSuna. Cary/us columa S~ringa 
1ulgaris n.o. ) Occurrence on PmJU mgra 

p ha•Ulftca and of mlllly cndem1c plants 
RaUa. 1999 

73 ROMANIA Q. pedunculiflnra NatUial oak fore,t of these four oak 
HTRBOA~CA· Q. pubescens \pecle~ an syh IC·,teppe, v.1th occurrence 
BROHO OAJA Q. da/echampit of the1r natural hybrid populatl()ns 
FOREST RESERVE Q. llrt:iftmw Radu. 1999 
VASLUI 
70 
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74 R0~1A~IA 

COMAI\A I ORT- ST 
Rf:.SERVE 
OIURGIU 
-lW 

7~ RO!'.iA~IA 

SEACA-OJYf ANI 
fOREST RESERVE 
OLT 
434 

76 ROMA!-<1,\ 
TISMA:\A· 
POCRUIA FORJ..._'l~l' 
RESI:RVE 
GORJ 
.!.!0 

77 ROMANI\ 
FOREST DRI!\0\A-
LUG OJ 
Tl\11 

78 R0\1ANIA 
FORF-<;J' 
CHEVERE_-
I.UNCA Tl:MI_ULUI 
TIM I_ 

79 RUSSIAN FEDERA-
TION 
SHIPOV fOREST 
VORONEJ REGJO:'Il 
35,600 

30 

5 Quercus ~pede~ 

Q fmmertu 

3 Quernu specie' 

Q. perraea 

Q. mbur 

Q. mhur 

Complex ol naturnl Q. ra/mr, Q. 
p~dunculiJ1orcz Q pu!Jrf< <'ILf Q Jram~rtn, 
Q Ct'rri< fore,h, "htth include resen.:• of 
mre and threatened ~pccte (Com'OIIana 
1/IIJ}a/o, Pue(>tiUl pet~rina, Ruscus 
llCII/t'at/11). 

Radu, 1999 

Old remnant ol anu.:nt :!OOO·ha pure ma,,if 
of Q. Jrc~merto. 

Radu. 1999 

Remnant groups of natur.ll Ca.ll<UU'll 

sal/l'll, dt;,pcr.t-d m n,ttural oak (Q. 
pt'lrat•u, Q. cerm. Q jram<'l/o) or beech 
\land\. 

Radu, 1999 

Old growth mt\ture of 'c"tk oak '"th 
beech, hmc. homhcam ;md maple 
remarl.:able b) the pcrformanc.:' of the 
high producU\C and qualn~ Q. pumea. 
Radu, 1999 

Old gro\\th Q. rolmr monumental stand, 
propoSI..'tl a.s •·monument of nature" 
Butulw. Smt]kal. Vi_mu.Smejlwl. /995 

Located on the nght hank ol Osercdt 
river (tributary of Don nver) at the 
border bemeen steppc and fnrcst 'teppc 
on chcmoLem ,oiJ,, TI1e a\erage lorc't 
compo>ition i' oak 19:!'~ l "tth rare a\h. 
aspen. maple,, elm and June Thc~c arc 
n:mnanb ol ancient large f<•rc,t>. ~htch 
cxen great hydrologtc,ol and climato­
logical prote.;tton fun,uon . By the order 
of Peter 1\t, in 1709. th" fore't ~a' 
mdudcd tn the category of ,hipbuilding 
fore'l. Penodical management plans 
~ince 1770 unul present da) s. Here " 
~orking a fore't gencucs Jahor.llory . 
The ~1osko~ Histoncal Museum 
exhibit an 8 m long lloat made from onc 
oak trunk, di\Cm cred m 1954 by an 
archeological expedition m the Don 
R.tvcr Con,cned in the earth appro:\i­
matdy .WOO year., the boat pre,encd 
~ell, not only the ~hape, hut aJ,o the 
orifices m "htch ~ere lixed the 8 pairs 



80 Rl SSJA:-o; 
FEDERATIOr\ 
FOREST MASSIF 
BORISOGU·BSK 
mdude • 
TELLER~tA:-.1 

f'ORLSf 
HOPfRSK 
RESERVf 
lf:.LLfRMAN 
E.\PERl\1 
DISTRICf 
\iORO:-o;fJ 
REGIQ:-o; 
60.000 

Q. rvl>ur 

of OMS. Impregnated "irh spcc:1al re'm~ 
rh•' boat "111 un I\C ,1111 rhou,and of 
)Car,. A~ a rule other \\ood rhmg' r.uely 
can be con-en ed under earth more !han 
1000 )Car' Fighllng lor a rauonal 
uuliL!uon of \aluablc umber, Peter bt 
fom1d the litung out of gra' e~ "1rh oak 
or pme "ood, mdK'<IUng the u-.e ot 
'pruce. birch and ald.:r for rhe-.e 
purpo-e,. 
Fore't enc.:}dopc:dm. 1986; Va,ihe~. 1966 

Locmcd :-.'orth of the to\\n 
BoriwgJcb,k, along !he O\er Vorona at 
Hoper, at the hordt:r of rht: teppc and 
forc,t steppe. on h<lrh O\cr·, bank,, 10 

d10erent 'ite conditions ol h1gh plateau 
(right bank) and Ooodl!u pla~n + terrace 
(lefl hanJc,l Farnou' old and produc.:llve 
oak forc't (\\llh some: a'pcn and elm) 
dc,ignatcd by Peter ht a, forc't re>en e 
for h1pbuilt.hng umber. Cuotam man} 
giant o:OO. IR0-280 ycm' old (!be 
champ1on: 35 m tall, 2m dl>h at 350 
}ear-). l:'..xten i'c oak plantatiOns m tbe 
frame ol mas 1f Valuable .;eed -ource. 
F..xpcomental foreM dtstrict estahh~ed 
m 19~8 b) acad.:m•~,an \'~IIJ. Sukac10\. 
Here \\Vrked forester Komako\ 1..1. 
rore't encyclopedia. 1985 

81 RUSSIA 'I Q. mbur 
FEDERATION 

Located at !he 'teppe and fore't \tcppc 
border"' belt\ 2-5 km \\ide. In !he 
fmme of !he fore't common oak 
alternated wirh a,h and hme \tand'> plu~ 
\econd gro'' rh of b1rch and aspen and 
oak plantauon,. For<!\t of \lratcgic 
imp<>nan,e. Thc1r belt \tlllcturc "~ 
e>tabh,hcd in IJ!h century at !he 
'ourhcm border of Ru,,ian a.' ob~tacle, 
agam't Tat.anan 10\'3.\IOR, usmg felled 
tree,. dllchc~. and fonre" Man} 
method' of oak planung and tending 
"ere clabomtcd here At !he bcgmning 
of 18rh ccntuf) \\Cre a"igned to !he 
Tula \\Capon factory. hN fore,t m 
Ru"1a "here a tern tonal organuallon 
and fore,t escon wa.' e'tabli'hcd 

TliLSKU· /.ASi'KI 
TL'LA REGION 
7~.300 

82 SERBIA 
DJERDAP :-; P. 
(IRQ;...' GAl ES1 

63..500 

Fore;t enqclopedra. 1986 

10 Quur:u1 spcc1C\ Loca~-d on !he nonh-castem mountrun 
p3rt of Scrb1a as tar 3.'> !he Danube- the 
border wtth Romanta- the N.P. was 
organued m 1974 a' an large "protected 
landscape area" In rh" area i snuatc:d 
!he famous Scrbo-Romanian hydropo-Aer 
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84 

85 

86 
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SLOVAK REPUBLIC 
NATURAL STATE 
RESERVE 
KOVA OVSKE· 
KOPCE-SOUTH 
CONfl.UE]';CE OF 
RIVERS HRON 
A:-.ID IPEL 
3M 14 

SLOVAK RI:PL L IC 
NATURAl. STATI: 
RI:.SI:RVI: BOKY 
!\IT. KREMNITZ 
176.5 

SLOVAK REPUBLIC 
NATURAL STATE 
RESERVES 
KA_IVAROVA and 
LESNA 
~IT. _TIAVNICA 
20.44 + 3 93 

SLOVAK REPLBIJC 
NATURAL S"TA:Ic 
RESERVES 
BUJANOV 

IT CTER>"'A HORA 
882 

Q pubt•.scens 
Q cerris 
Q. petraea 

Q rerris 
Q. f't'(TcJt'O 

Q. mbur 

Q. petrtu'a 

Q petraea 

plant Djerdap- Porttlc de Fter (Iron Gatc:s) 
• one of the btggcst 1n Europe A lot of 
cultural and nrtheolngt.:al mnnumcnh and 
m:m) natural reserves "tlh rare and endemic 
plants arc tn the !II I'~ mcluding abo senri· 
natural and natural fon.'SI,. AC(.'Ordtng to J. 
~1mcan, 10 ook '(lCCtt: arc gTO\\tng m tht 

area (Q. robur. Q petre~m. Q. pubclteiB, Q. 
Jrammo, Q curis, Q pe.d111u·u/iflara. Q. 
'rrgilimul, Q Ja/t<champu. Q. pul)cllrpcl and 
probably Q. tmJaruJ). A "milar natural P..ui.: 
'"Ponile de: Fter" ts ,auak.'<l on the: Romanian 
bank on 2700 h:l, .tlong 134 k.rn of Danube. 
w llh many natun1l rcsen e~. 
Gobel. Kdh:r, Stcutbach, 1996 

Fores1 were destroyed 'mce ancient ume 
in thi~ area ~ituatcd at the limll of foreM 
and fore~t \lcppe 1.onc~ at 120-180 m 
altitude. but this remnant, protected \tnce 
1888. w~ :.aved by ib poor accessabihty 
and low economic 'alue Rare tree layer '' 
composed by Q•urnt< puht>ICt.'IH, Q. 
cerris. Fru.xmttl umu.1, An·r campertre. A. 
ratancum. and the oldc't specimens arc 
220-240 year. old Second layer i' formed 
by Comus ran~:umw. C alba. Rltamnu.\ 
mtlwrtica. l.Jgllftrum \p .. Euommus 'll·· 
Rosa ~p., and Pnu111.1 spmo111. 

Korpel. 1995 

Mi;~~ed oak fore't ~tth rcmnanh of virgin 
~u.nd' ol Q. ml>ur. (,! cari.1. Q. petraea 
with Curp11111\ m fllltll. Fcrgll\ S\'lmricu 
and Smbu1 rormrnCtli,· 111 dtffcrent 
de\clopmcntal pha'SCl Cgrowmg up, 
opumal, decadent) 
Korpcl, 1995 

High quahty and productive of Q. petraea 
m mi;~~ture ~•th beech. fir. lime. hornbeam 
and Pnmus auum m dtfli:rent dc\elop­
mental phase~. 
Korpel, 1995 

Htgh quahty nnd very productive mtxed 
\irgin oak-beech fore 1 m different 
de\ clopmental phases. 
Korpel. 1995 



87 SLOVAK Q. ptrraea !'.h~ed '1rg10 fnre,t composed maml~ by 
REPUBLIC Q cerns bc:«h. '<!"1le oak ami '~camore. Q. 
!'{ATURAL STATE cerm. maple, hornbeam. u'h and fir 
RF.SER'v 1' SJT'O participate aho m a reduced proportion 
!\IT SCHEM~!TZ Different ~lllnd dc,cJoprncntal pha-.c' 
11010 malt l lgro"mg up, opumal and decadent) ~an 
92.68 be found m th" re-ef\e 

Korpel. 1995 

8 SLOVAK REPL:BLIC Q robur Dommant pure beet:h to~1 \\lth 50I1lc! 

POLO~I:'I:Y Q.~tn:a oak-beech stands on the lo\\ e~t and 
• ' .\TJO:-;AL PARK ·wanne l '1tes In add1tion to the 
EASTFR:'I: dorrunant spcc1c ( Q. mbm. Q pet raw, 
SLOVAKIA CAT TirE Carpu1u1 betulu.•J. lhe-e fl,n!'l' aho 
BO~DAR) WITH mcludc maple' (Aca pl<ltanoidl's, A. 
POLA.SD t\."iD campewd and June Oili<l plath\pln11a. 
UKRAINe) T tordara). 
I. 778 (prot. forc,t) Volo. cuk, 1999 

89 SLOVAK REPUBLIC Q robur The mo\t frequent fmc'" in th1' B R 
SLOVAK KARST Q perrea and othcl"' are Carpath1an oal-hornbeam fore\t\ 
BIOSPHERE. Oaf.: Spec!C' and \ern-thermophilous oak forc,t on 
RESERVE alkalme bedrock,, An oak nrgm fore<ot 
SOL'THEAST ., mentioned m Ja.'><l\ 'ke dubm) 
SLOVAKIA Volo uk. 1999 -
36.170 

90 SLOVAK Q cerri$ Bet..-ch and fir·l'k!ech tore'" are the mo't 
REPUBLIC Q. pnraea frequent fore't comrnumtie,, but 
POL' A:'~: A Q. robur remnant~ of h<:cch-oak and oak-beech 
BIOSPIIAERE remam only m the south\\ estern 
RESERVE foothill' Be tde the oak> and beech. 
CE'\'TRE OF these fore'" al-c1 mcludc hornbeam and 
SLOVAKIA hmcs. 
20.080 Volo_uk, 1999 

91 SLOVAK REPt.:BLIC Q. pubescens Predominant arc the beech and bcc,h-
SLOVAK PARADISE Q .permea comferou' fore'''· but tn the \\3rmC\l 

t\ATIONAL PARK regiOn of the northern pan of tho.: Homad 
SLOVAK ORE Ravine !here are frequent commumttc' of 
\10L!\I\l~S the alhance Quernon puhe.sceflfl!i ·petmeae, 
!SOUTH \\FSTt "here tn ~orne 3\'>0Ctation there are 
J1.76~ number\ of lermoph1le. C\en xemthcrmtc 

'pectc' ol plan!\ 
Volo_ uk, 1999 

92 SPA!:' Q. petraea In a \3Sl high mountalll and K:l!SI area of 

CAVA.DO:-;GA. 1\orth of Spam, tn the mtddle mountain 

~ATJO:-;AL PARK layer fragmented forests composed b) 
CA.,IABRIA ~ITS beech \\ tth othc:r pecte' (lie~ aquifolium, 

65,000 7iuur. Q ~traeu Fruxmus. •ycomore 
and 7ilia tan be fmd). Under thi, layer, 
~land of Q. pt:trat'<l tn mmure \\ith 
PtJWCitl, Arbutus and other thcrmophtle 

~3 



«fl SPAI...; 

94 

9'i 

DONA:-.:A:-.:A­
TIO"iAL P-\RK 
SOl TH OJ SPAIN 
nooo 

SPA I'\ 
ORDESA ~A· 

nO'\AL PARK 
P't REt-.'EES ~ITS. 
15.700 

TIJRKEY 
KARATEPE 
ASLA~'TA_ 

NATIQ:-;AL PARK 
ADA:'\A 
7,715 

Q. wher 

Q mber 
Q. ilt•.\ 
Q. p\renuica 
Q. mnmdijolia 

Q. pt!lrtlt'll 

Probably 6 
Quen·us 'pec1es 

shrubs occur Large arclh we c>C('Upietl b)' 
natural Cmumra sall\<l and )Oung plantation 
of pme and f..uc:alyptm p. 
GOb.:l, Keller, Stcinba~;h, 1996 

Small an.<I' ot forest compm.:d by hght 
spen..:s, groups of shn11l' and m~adu"'' 
m an 'ariegatc:d 'egetal mc>-aic are 
l)plcal for thi' 'unht area. D"per-eJ 
old cork oak' !Q. 111/>c r) domina1e the 
land,c:ape. "''lh lmpenal Eagle and 
Great Egret' ne,ung m 1hc1r cro"'n'. 111 

alternation wclh pmc lnro.:sh .md 
Metliterranc:an maquis 'hrut>,, and o;and 
dunes. 
Gobel. Kc:llcr. Stcint>a~h. 1996 
Noles 
ll Brockmeyer and Vc". 199' 
mcnuoncd tho.: occurn:ncc ot some 
fragment of' irgm fore't bclongmg Ill 
the types· Holm-n;~l..: CnrK·naJ,; und oaJ,; 
on a 'cry mol\ I and "'aml .\1cdnerr.c 
nc:an chmalc 
2) In Spam and Ponug;~l , multi·purpo'e 
C<;< •) Mem' called dehnm and 
mnmwitn were 1radiucmall~ us..:d and 
formed a la]uablc:. l)p•calland,cap..· of 
p:ll>ture ml\ed 111lh open "''xl<iland· the 
open 1rcc ~tra1um dommatcd by oak 
species ( Q llli>t·r. Q. II <'X, Q. (1\l't'lllll<'<l 

and Q. mwndi[olia) wa' grown for 
cork. umber. fuel and charcoal. but al~o 
tannin and al·nm,, tngclhcr "llh shifting 
cultivauon ol ccrcaJ... and gra7mg ot 
pig~. 'hccp. goals and tallm~ land. 
The dt'lte.mvmmllado is lhc typical 
candida!~ foe a Red Book uf thr~atened 
land-.cap.!s. 
Europe's Em cronmcnt, ll)l)~ 

holah:d group' of r.m: Q. f>etruea 
dt,perscd m lldd. garden and mcadm" 
and also in fir beech for~ts. 

Gobel, Keller. Steinbach. 1996 

Locat~d in the ri1cr\ Cc}han 1allc~. lhc 
park include' a hill area c01ered b) oaks 
and pme forest In thi' area arc prot>abl) 
gro.,..ing Q. mbur; Q. petraea. Q terns, 
Q. mfecrorw, Q cocdfera and Q 
1/abUTfiiSII ''P macrolep11 r\n 
mtcrcsttng "1ld tauna and man) 
arch<.'Oiogtcal \Csttgcs occur m the park 
lonescu & Condur canu. 1985 
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97 

UKRAI~F. 

fOREST MASSIF 
TROT I c\:>IETZK 
SU~1SK REGIQ:-; 
19,241 

UKRA I"<! 
KLZYISK'rl 
f-OREST ~1AS'ill 
TRA'ISC ARPATH IA:-.r 
REGI0'-0 
7n~~ 

Q. mbur 

Q mbur 
Q flt'lrGt'tl 

98 U:-.i!TED KI~GDO~I Q mbur 
LAKE DISTRICT 
.':ATIO~AL PARK 
.SORTH-WEST OF 
GREAT BRIIAN 
229.200 

!'\ote E1ghtcen oak •pcc.:1c~ arc knO\\ n to 
t>c na!J\c to Turkej .tnd the) occupy :!51k 
of counl.t) 's furc't area. but man> of them 
are hca\ tl! degraded lgr;ucd. cut lor fueh. 
Acc.:onling to d1mauc.: cun<hllon' and to 
the1r ecolog1~-al dcmamh. the-e pe.:1e' arc 
locat.:d 10 tour chmauc.: and goograph1cal 
1onc' · 1) the pont1c. temperate zunc, ::! ) 
the ~1.:dnerrancan zone, J 1 Central 
Antolia ~ 1th cunun ntal and 'ubde-ertlc.: 
climate 10 intenor and 4) ca,tcm Anatnlia 
~•th mountam climate. In add1tton to the 
abme 'fl<!CIC'> can be mcntmned : Q 
IUJmnuuma, Q. pontrw. Q. frmneuo, Q 
pubi.'.IC'I.'III Q lnJ]UIIIl, Q. tin. Q auchen. 
Q libani. Q l'lf'!lilrww, Q. \'ttlmmt·a ami 
Q. bran111 
Erta,, 1995: Hedge & Yalunk, 1994 

Locat¢d 10 the fore,t-stcppe. m the 'aile} 
of Vor IJa Rher and on the \\atcr-hcd 
l>ct~ccn Vor-IJa and Po;cl 0\CI", on 
dillercnt soalt) pt.-s. In addJtion to the 
common nak in this area, Scot' pine, 
bi.I'Ch and aldcr are gro"' in g. ~1ore than 
100 }Cars lheo;e fore,b \\ere uc.:c.:e"i'el} 
'tudicd by farnou Ru aan fore t 
'cicnu '-" «OriQ\1,, Visouki. Pogrcbmak. 
Juk~m. PJalniuka, Gur.l-.1 und other). 
Regular penodical management plan' 
\\ere practac.:ed here ,jnce 1878. In 
f<ro~,no-Troo,Uancuk un c:~.pcnmcntal 
fore' I 'tau on i~ "orkmg. 
Pore~! enc)clopcd1a. 1986 

Located an the '>Outhcm ~lope~ ot the 
S\idmcckyi mass1!, tn the Kuzya mer 
b<bin on Jur.t'>'ic lime,tone l>cdrock'> 
The chmatc 1s mllucnccd h} wann 
no" lrom the Marmaro,kya Valle) . 
Ongtnal mi~ed oak·Oc<.'Ch communi­
lie\ "'ith homt>cam occur at the 
altitude of I 090 m. rc:preo;enung the 
highe't location of the-e oak 'fl<!CIC' an 
Ulu.unc. 
\ulo_ uk. li:J'-N 

In the vuncd landscape of thas famou 
~ P. natural mi~ed fore 1\ composed b} 
common oak, birch. } C\\, a.,h, mountain 
elm and hme can be lind . 
Glihel. Keller, Stctnha<:h, 1996 
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99 LNrll:D KI:\GlXJf>l Q. petram 
SNOW DO:-; lA 
.:-it'\f!O~AL PARK 
WF-'i'I OF GRr.AT 
BRITA IS 
214.200 

100 Ul':JTED Kl:>iGD0\1 Q. ~trul'<l 
DART~OOR 

:>lATIO:'-IAL PARK 
SOUTH\\ EST Of 
GREAT BRITAIN 
95.400 

101 UNITED KINGDOM Q. pctraeu 
PEAK DISTRICT 
NATIONAL PARK 
MANCHESTER 
ZO:--IE 
14.l.800 

In lhj, " land of eagles" 10 the narro"' 
\alley of Afon Hachno ri\ cr. fragment, 
of natural toreqs compoq~d hy Q 

petraea 10 mtxture "'tth a,h, hlad. alder. 
btrch and mounlllin a'h (Sorbu\ 

arKuparw) are well preserved. 
GObel. Keller. Stembach, 1996 

Only 'mall remnant- of the formerly 
large fore t, compo-ed h) se"ile oal..' 
with a dense undcNOl') ot lit~. fcm,, 
mo -.cs and li<:h.:n,, 10 the rm~r·s 
valle)' 
Gobel, Kdh:r Stttnhach. 1996 

Old dectduou., forest Wtlh Fra\IIIIH 

excem. Ulmus g/ahru, Acu 
pseudoplaumu.s, Q. pctrat·a and Ttlia 
plut\plnllos 
GOhcl Keller. Stcinhach. 1996 
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An Update on Phytoplzthora ramorum, 
Causal Agent of Sudden Oak Death 

Ste\ e S" ain 
Sudden Oak Death Project Coordinator tor tt.~ l ni\CNI) of Calafom1a 

Coopcraii\C E:\ten'lon Office m Sonoma County 

Wht:n th~ pathogen Phvtophtlwra mmorum "a' ftr,l dcscriO...-d m nonh..:m Europe m 
1'}91 1\Verres ct al.. 2001 ). It did not receive \\idespread aucnuon. as 11 only produced leaf 
spob on a fe"' nursery stock species. Since: then. it has garnered a hll more ,mentum under the 
name '"Sudden Oal. Death" hy killing thouo;ands of trees aero" the coastal rcg1ons of central 
Cahfom1a. Hm~evcr. the name '"sudden oal. death'" is a mi'nomer; the d1seas.: has a hroad 
host range mcluding plants from <.e\er.tl different families, do.:sn't .11\\a)i' k1ll oaks \\hen 11 

mfecb them. and when it docs kill them. 11 doesn't al"nys happen suddenly So. then, " hat 
1s •·sudden oak death'"? Tho: term generally has come to be: used synon:rmously w1th 1nfcctmn 
of a plant or a communtl) of planL\ by Phyrophthora ramorum . Thl\ arltck ts mtcndcd 10 

brieny summarite the current state of knowledge of this pathogen. tls ct1ccts and distnhuuon. 
and "'hat " hemg done: ahout 11. 

The Pathogen 
The name "Pintophtlwra'" literally mean; '"plant destroyer" The...: arc fungus-lake or­

gan~Sms that arc more common!) knm~n a.> "water molds." and the) typ1call) thmc under 
motS! condtt1ons . .\1lht spcctes \\llhin the genus are aggres-.he plant pathogen' that mtect and 
oftc:n k1ll thc1r hl"ts , these mt­
crohc' can abo wnne on in ­
fected plant pan' and m the \Oil. 

World" id.:. they rc:prescnt root 
and leaf pathogen\, but mo,t tcm­
pcrate spcctcs on oaJ..s art! root 
pathogen,. 

Ltke all other' m the genu~. 
P. rwnomm produce' <;cvcral dif­
ferent reproductive Mructurc'>. in ­
cludi ng chlam)dospores. 
/()(>sport!\, and sporang1a. 1:-..ach 
of these " some\\ hat spcdalited 
to a 'pec1fic mode of d"pcr,al. 
The chlam}dOsJX>rc:s produced by 
P. ramvrum arc sun ivai struc­
ture~ : they a.:t m a manner some­
" hat analogous to that nf seeds. 
ahlc to handle comparal>vel) long 
penods of ume m har .h eO\ Iron­
mental cond1l1ons Zoospores of 
P. ramonmr '"im thi'O\Igh ~ater 
3(11\C:I) seeking hosts. Thc'>c 
compar.1ti\ ely tiny spores are rela­
ll\'el} 'hon li,ed \\hen c'lposed to 
dry atr, hut can sunl\e up to ~0 
day in " Jlcr CDav1dson et al., 
200:!1. Spt>rungta (Fieurc I J are 
l~cr structun.~ that can produce 
and release LOOspores. or can m­
tect plant u"uc' dtrectl} . Mor­
phologtt:al '>im1lanuc ot the 'JX>-

38 

Figure l Sporangta (larger ohlung 'tructures 1 a­
\'iewed under d mtcro,copc 
Ph<>l<J rourusy <1 )/.J: GDt!o</no" U( BuUn 



r.tllj;la pnxluccd h) I' rumomm to the two k.no1~11 aerially di'>pcrscd 1'/nwphrlwra 'pccre' 
~ugj;C\1 that I' ronwmm ma~ he among the few knnw n Plnroplrrhom 'pccrc' that can he 
acnally Jr,pcr!ied. IRr:.zo. fX'T'i comm 1. Thi' h)pothe'" I' supponed b~ a dhlribuuon pal­
tern a<ro s the land!i<:ape thtll 'ugge'b wmd a.' a dl'>pcNli mc,hanl\m. Although thcre j, 
wrrentl} no c\1dcnce that P ranwnmr can be mmcd h) 'l!.llld m the al:>sen'e ot ram. it i' 
alm<ht ~ecrtam that P. rwrwrwn can he Ji,pcr,ed 111 w md.Jmcn r.un. l1lc: wrde \artet~ of 
'JX>n: t)pc' produced h} Plntoplrrhora '>pccie' allow them -.c\cral drtlerent method' of dj,. 
pcr-al aero ' the Jand=pc. includmg tran,pon by water. the mo,emcnt of s-.ul on ure,, ant­
mal feet, or shoe,. and JX>"thl) C\Cn wmd Once m place, ccnam 'Jl<rrc t)pc' can 'ul""t for 
long pcnod~ of umc waning lor opumal condiuon' to mtect a ne'l!. IJo,t. 

Plr)lllphrlwra ""'"'rum ha, a t>road ho't mnge· atlca_'t founcen diflerent ho't' 'pecre' m 
..C\ eral dtfferent fanuhe' an: U'>Cepuble ( Dand.mn ct a/. 1002 R1:.;n ~~a/ 200:!a; Rr:.zn <'I a/ 
2002hl. The 'ymptom' 'ary depending upon the ho't 'f'CCIC' mk>cted, and aho \lll) depend· 
mg upon "hcther the} cau\1! trunk canke~ or necrouc leaf 'Jl<>h. In mo't 'pccrC\. thl\ ,, an 
etther or '>IIUation P. rcmwrum enhcr cau'c' a trunk canker or it cau'o:' nee roue leal o,pots. 
lnfcctil>n " frequently lethal to 'pee teo, that develop trunk canker-.. w hteh mcludc coa<,t h' c 
oak CQm,.. II\ ugnfo/ial. black oak cQuerclll ullo!l~ii) Shreve·, oak, CQut'fnt\ pan·ula \at. 

Shrnii) and tanoak <Litlul<·arpu.l den~iflont\1. All of the Quc·rt"lll '>pede~ li'ted abme are m 
the -cction L-~.1barae (red or black oak~). and it appear-. that all of the member- ot th" 'ec:uon 
rna} he ,u,ccptihlc to tnfec:uon h) P ramnrum to one degree or another Other ~cdton' of 
Qutrwl. 'u'h a' the ~hite Oak'> bection Qttenusl, are nol knm~n to he -;u,ceptible <Ri:.:oer 
a/, :!OO:!a 1. The mlt:ction of tanoak i~ notewonh} 111 that P. mmor11111 " able tl' cau'e both 
trunk. branch, and leal intcction\. It wa, the liN 'pccie' in Caltfomia known to he '}mptom­
atic of thb J.-ea-.e CS11Itra 1999), and app.:at\ to he among the mtht .,u,c:eptiblc 'pccic' 
dt,cmered In thh ca-.e. the term .. ,uddcn oak death~ '' de-.cripuve ot the infection proce". 
even though tanoak "n't a true oak. The remammg ten or w host 'pccies dc,o:lop leaf mfcc­
ltons, and c:ommonl) abo de1elop canker' m thctr bmnc:hc' - hcnc:o:: the 'PCC:tfic namo:: 
"r.1mnrum", mcamng "to bmnch ·• However. the..c "foliar hlhb" gen.:rall} do not de\clop 
larg..- canke~ m thetr trunk u"ues. 

Table 1., ,\ lrst of host species by scienufic and common names, and "hethcr or not the) 

are toliar or trunk can~cr hosts. 

Latin l'omt Common '•m~ Folior llost Trunk Conktr Bronch~ 
A ttr ma<rnf2h!·llum Bo •-leal maple ' AdcuiM.t ~alif"'nrca Calofornia buckeye ' Arh~tu.f tnelt:,c'Sil Madrone ~ 

Art.lo.Hap/o·llo.'l ma,;:amta Manz.an,ra X 

lfiiUC'MirJ urb•ll/alia Tovon ' I J/h(){'OTf'llf <kll•iPor113 lanoal. ' ~ 

l.mrfa,a hbrmhda Calolomoa hon<'\ wd.le ' 
~. secloOO I.obar«l MBbd.M or ~,..r oak• 

~[olu: c ....... h>< oak ~ 

kl/oufi Calof"'Jl•• blad• oak X I 

~'Ilia,..,. 'ilvrwl Shfe'e'soal ' 
~mrru 'fL"'" Calofom~ coffeebem ' 1/J.odltkndTrc" 01'!>. • IUoo.lodendmn nn.uls • J 

mocror>lrdl•"' (alofomoa Rose-&, ' Um~/1.,/arta caljfprnlca Sa\ t.a=l \ 

I'Of!'Jnll"" en""'"" CalofomO> huo:Ucbem • 
I ibwtriiM 100. • Atro\<_..,ood ~ j 

w " • 'PP· ltsungs. Sp<:<:t~ m these genera are sold tn the horttcultural trnJc, and some 
represent u Stgmficant mJc of contagiOn The) are ol1en not nati\e to Calitomra. 

-
-

' 
' 
' 
' 

\ 

~ 

:-.:c" h<hls for P. ramorum arc hemg dt,co,ercd CICf) )Cat, and therefor.:: the above 
'I'C"e' hu't h\1 i' expc~tcd to gro" . The potcnual 'II<: of the completed ho't h~t " large. 
po.>t<!nllall) numt>enng tnto tht: hundred' of ~pectc\: a' an c'amplc, the ho't hst for P. < innt~mo1111 
I\ Ill the \ ICinlt~ nf :!()()() \(lC<:IC\ 

.w 



S~mptom~ 

\!though the lx..,t kmm n 
fonn nl the dt,ea,,• Ill\ oJ-.·, 
the fomtauon ol ltUnk cank~ 
leading to the dt ca'e com­
mon!) termed uwddcn oak 
death", 11 appears that the 
more common lonn olthe dts­
ea'e n:~ulb m necrotu: kat 
spot- nn a Ioliar host 
Ph,·tophtlww ramorum 
seems to be quite contagtous. 
csp.:ctally among certam lo­
har hosts such as RhoJodcn­
dmn spcctc-. tanoak. and ha)' 
laurel ( Umlullularlll 
califomica). 

To date. wsccplthlo: 
QuerctH specie' ha\C only 
been seen tn dev.:lup tnmk 
cankers, /! mmontm hasn't 
been found tu cau-.c mkc:t10n~ 
of oak foltagc The'e cankers 
mhthll the conduction of ke) 
nutrient\ thrvugh the \a..cular 
ti\Sucs of the host tree. lead· 
ing to the dtscasc commonly 
tenned "Mtdden oak death". 
External s)mptums l)'ptcally 
appear as \tJCk), '1\Cous, bur-

Figure 2: Bleeding from the hark of co;~'t lt\e o$ 
Plwt.~ triU"'SJ o} \l.utro Garb< /uno. L ( &..U/r. 

gundy or molasses colored droplets that ap­
pear on ckar harl. <Figure 2) and they arc 
usually not associated "ith a wound Can­
ker ~ymptoms on tanoaks arc sinular. hut are 
typically runnier and preceded by a general 
browning of the enure <'<lOOp). 

Among the foliar ho,ts, ') mptums of m 
fection arc 'ariablc "ith plant sp.:ctcs :-.tt"t 
symptoms manifc'1>tthcmsehcs as leaf ~pol' 
!figure J), "-htc:h nrc not .tfways oh\toUs Ill 
the c-.Jsual oh-en<r Th<:) are often ca\11) 
confused -..tth many other maladtc' that the 
ho't plants may contract !'In ropltrhora 
fOfTI()ntm pnlliUCC\ fe-.. \ ISthJc SI£1LS Of th 

presence, a' all of 11' 'ltU~turc' arc micro­
scnpk. or ncarl) so (Garbe lotto et al .. 2002). 
To\ tew t)ptcal S)mptoms on 'anous ho,t,, 
please \t\11 ""-"'·'uJdenoakdealh.org. 

Fi~ure 3 . Spots cau ed b) P ra11wmm on 
a bay laurel leaf 
Photo ({Jf,UU of M.JtUo (nJrb,l tw l C 8trldn 



Sewnd.:u) orgam""' llUI) a~.:derate the d.:chne of mtectcd oak and tanoak tree' T)pt­
.:al among these are oak barl.. lxetlc' {Pseudopmoplulwnu pub1pt1rms) and ambro,ra hcetJ.:, 
( \fmumhrum •pp.) The...: lxet)c, lca\e prn "Led hole' m the barl.., 'urrounded b) a fine 
sav. du't hl..e mat mal, commonly termed .. Ira."" Anecdotal C\ 1dence ,uggc>l\ that atta,b b) 
beetle' are I) p1cally "hat cause oak tree' to d1c ~sudden))" more so than the comp;tr~tl\ cl~ 
,)o" mO\ mg mfL·cuons caused b) P. rumorum. 

Dead and d)mg trunJ.. u"ue' arc l)pically coloni1ed b) dcca) tungJ Common among 
th1~ group of orgam,ms "H\{KH\ /on 1/wursianum, a fungus that produce' fru111ng bod1c, that 
re-,cmblc ,maJI. rounded ~hunk:. of charcoal that grov. on the bark of mfectcd tree,. The 
pre:>encc of H)1Hl.n lo11, lxetJe,, or both. doe, not nece <oanl} mdicate that the tree j, infected 
"1th P. ramorum, but they are part of the general d1-ea.-,c proce" that oak, and tan<laA\ ha\e 
C\ohed "llh m v.e,tem 1\'orth America. The oak\ .:olonited by the-e 'econdaT} organi'm' 
may ha\e been lntllall) \lre,scd for an) of a mulutude of rea\On\, a.' ha.' been the ca'e for 
centunes. 

Dl\tribution 
Generally \peaking, atlca.,ttv.o thmg' arc requ1red for an cftccll\c quar:mtmc; an 1dea of 

the di,lribution of the mfcctinn 0\er >pace and lime. a.nd ,orne \011 ofrestncllon on II\ mo,e­
ment from mfectcd rcg1on'. As \Uch. di-ea.-e delineauon "cn11cal tu any propo,cd contain­
ment approach ·-''of April f5. :!002 the :>;orth Amencan dl\tnbutmn of P. ramorwn euend., 
O\ er more than 1(X) l..m of the central Cahfomia coa,tline, and m one \mall 1\0iated area of 
CurT) Count), Oregon. JU't north of Califom1a. 

Plntoplulwra ramomm requue, water m order to reprodu,e, and prefer\ tcmper.Jture, m 
the \ 1ctnil} of 20 • C. Moht. comparati\el~ cool chmat1c tones are frequently found m the 
C(ta,tal regwn,, and 11 I'> perhap, becau\C of th1s that 010'>1 ol the confirmed dhtnbuuon of P. 
ramonmr <lCcurs "1thin •o km of the coa..tlme In the San FrdllCI\CO Ba} Area 11 ha., bL'en 
found farther mland, but at the time of this writing has only been confirmed at locations 
corre,ponding to cool, Ba} Area we.ather. 

Thl\ due, not mean that P. rumonmr i> nccc,\aTily lumted to the-e clrmatcs Dr .\1aneo 
Garhclon\l·, heat treatment experimcnh clearl} 'how that in ccnam ho't matenals, 'uch a' 
ba) laurel leave,. P. ramomm i' capable of sun 1\ mg temperature' of 35 • C for extended 
peml<h of ume cGarhclono. unpublished datal. This .. uggests that although the pathogen ma:r 
not be a hie to reproduce under the comparatively hot. dry climate a"octated w llh California\ 
mtenor \aile) summer-. 11 rna} be able to \Uf\ive them. hi> plau,ible that P. ramomm could 
lx Introduced to reg10ns \Uch as this during comparati\ely cool. mol\! weather frequently 
awxiatcd wllh spnngumc. and then reproduce v.hene,er favorable cond11ions recur. Exactly 
how f<l\l tht: disease \I.Ould 'prcad. hO\\ the ~)mptom' would manife\t thcms~:hcs, and which 
ho'" 11 would be capable ol infecting under the.e cond1lion.s are all unknown at this ume. 

Hot. dl) summer- and cool moi't spring v.eather typif} man:r climates lxyond Cal1f0m1a·, 
central \allej. It P ramorum l\ not lim1ted to the v.e't coa.>t envuonment, thi> lxg> the 
que,tion of how infe~uou' 11 might be on b~t >pecie, found ebev.hcre on the conunem. or 
indeed the world. '\1an) of the oak' of ea.,h:m :\orth America, for example red oal.. I Quen u.s 
mhrallllld pm oal.. IQuercu< paluJtri.q, are m the 'i3Ille \Cellon (whalae) a~ su!>eepuble we,t­
em tlak, The tv.o ea,tcm oak 'pec1es te,ted v.ere at lea't as 'u-cepublc to P ramonan a, 
v.erc we,tcm oak CR1;;:o. Par. Cmrun.). Although P. rwnomm v.as fl.f\1 discU\cred tn north­
L'TTI Europe :md ha, lxen 1dcnufied m England. no rnfected European oaks are l..nov. n <DEfRA 
2002) 

L"p unul recent)) , monnonng the dtstnbutJon of the d1..ea.-.e has been ba..cd upon repon' 
of ,u,pected mfc,tauon' commg m from the publtc f'Or the 010,1 part, the publi.: ~em~ to 
ha\ e !.eyed tn on oai.: death a' the detimng charactensuc that the) arc n:po111ng, and this may 
be a d1rect re~ult nl the di'>Ca.-c·s common name It rna; al\0 he that man} people \Imply 
aren't com:emed about leal ~pols on therr laurel tree,. or other fohar ho'l' . Whate\cr the 
rea't>n. 11 nov. 'eenh In taJ..e at least a fcv. month\ for tanoal. tree' In ,hov. s}mptom . and 11 
ma} take )Car' lor coast Jt,c oak lo 'ho~ symptom'>. The result" that \\C ha\e been monitor­
ing a phenomenon that 1\ perhaps up to \C\Cral >cars behmd the ani\al of the di-ea\C at a 
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parll~ular g1\en s1t~. and therefore the actu;li extent ot th1~ d1~a~,. rna) he s1gmlll":tntl) '"1d~r 
than "hat 1s r~prcscnted 10 l1gurc 4. Researcher- ha\e 'uggcsted I hat perhaps u h..· Iter '"•Y to 
find I he current c xto:nt of the di,ea"' "ould he to hcg10 momtonng ha\ laurel I cat ') mptom' 
lfl'tcad ot dymg ual..s Ba) laurel tree' seem to ~ho\\ ') mptom' qmtc a !111 e:1rhcr than the 
canker-fonn10g trees 'ueh a~ ma't h\c oak and tanoab; that ure common!) reported 11) the 
pul>li' lbe rc,ulh of Sonoma Count~·, disease monuonng ct1orts support th" We h;l\c 
tound mlcctcd l>ay laurel trees mile' fwm an) confirmed dead oak or tano.ll.. tree m the .\1arl.. 
\\'c,t Spnngs urea of Sonoma County So~ of the ad,antagc' to fl..:U,Ing on loliar s)mp­
tum' ufb01) laurel tree' ,lfc that th" 'flCO:IC:' i' relaU\cl) \\ldc,prc:ld and 1s C\ergrecn. \\hlch 
ullows S) mptom 1dentilicauon and ,ampling throughout the: )Car 

A t>eucr under,tandmg ot tile eptderniology of the dtscasc on th tuh.lr hosts wtlllao:thtatc 
dJSe,"e nwmtonng and 
dchneauon There '' 
,till rnm:h more that 
need, to l>c I. no\\ n 
ahout tlu' 'ul11eo:t 

Rhk of Spread 
Ph v to ph lito ra 

rdlll(lrum 'ccm' In he 
\\ eJI SUII<:d tO dl'pcr,,lf 
among lh ho'ts by !1oth 
anthropogeniC and 
natural mean' Spore 
produdwn appear' to 
be greate>t on loltar 
ho'''· in \Orne case' ap· 
proachmg 70.000 
pore' per 'IJuare ccn­

umctcr 1 figure 4 l of Ill· 
kct.:d lc:ll ti "u.: 
(Rt:.:.o Pt·n. Comm ) 
Spore product11>n nn 
"nod} ruaten~h j, 

mu..:h lm~er \\hen ill'<.'· 
l:Ur' at all. fh1' 'ug­
gc't' that mtenn' nf an 
thropogcmc 'prcad, the 
tran,pnrtatiun ot foliage 
1~ ot greater compilra­
tne n'k than the tran,. 
portat11>n uf "oud or 
\Ulud product , al­
lhough there may ull 
1>e ''gmlicant ri'k tolhc 
mtn ernent of IOicctcd 

'porangia 
Pltolo C<NnnT cf M<ltlr G<ub<Wao. t (' &tirk• 

"'1l(X!y matenal I ohage 1' dcarl) a good pla1form for natural dl'persul becauseol 1ls po~1uon 
abo\e ground and cxpo"urc to" md and ram. 

For thts r.-a.,on. the dc,eloprnent of phyto,anuary di po,al method' for ho;,t matcnal 
from infected regtons appears to be cnucal 10 containing the dJ,case Compol>lmg disca.,ed 
host rnatcnal appears to be a prorni,mg method of ,anitinng 11. Dunng the cnmpo,ung tnah. 
after one week ut55 • C. P. ramontm could not be ,,oJated fn,m most substr.JIC~. and after t\loo 
\\CCk , P rumorum could not be 1\0ialcd trom even the hay laurcllea'c' !Garhe/ollo. unpuh­
luh<d dato) Dr Garhelo!to1s sull wndu..:ung further tc'h aimed at dctermmmg ho" much 
the lllnc and tempcrnturc rcqutrcd 10 eliminate P. ramo rom may ''lll) "tth 11rnc of ) car and 



'uh,trate material fl!c fin:sl result~ v.ill probabl) not be l.nown lor wme um..: 
hrev.ood and other coar-.e plant matenah abo poo;c a n'k of spread, but the e~act c:~tcnl 

of tht~ mk 1' ,tJII unl..nov.n In mfcctcd regJOn,, lirev.ood lrom h<J\t spccte' ts generally 
requtrcd tn rcmam on 'nc. Other firev.ood mmcment rna) he rc'lncted nr prulubncd, de­
pendmg upon SC\erul factors mcludrng the ongm and dcsunauon of th< matcnal Se\eral 
other cnmmodmes arc regulated tn mtected counttc,. mcludmg sod and nurscf) ~tock Quar­
nnune rcgulatton are almost ccnaml) gmng to change v.nh tunc as the mfonnauon on v.hslh 
the regulatton' arc ba,ed changes 

lntroduct~ patho~en? 

Based on prchnun:tl) e\ idcncc, Plnroplulwra mmorum ha~ v.hat amount\ large!) to a 
clonal populalll>n ~tructure (Garhelorro i'l a/. :!.£XJih). Tht' mscrvbe s.:ern.s v.ell adapted ll.l 
a-c:>.ual propag.suon. at thi' ttme -c:\ual propagatmn of P. ta11wnun j, not l..no"'n to occur m 
:'\onh Amen~., The thcon:ucall} donal population \lructure ha' a numher of 'tgnilicant un ­
phcattons. 

Prclimtnal) data on the limited gc:netic ~ariabilit) of Cahfom1a·, P. IWlllmun population 
is not in agreement wtth the h)pothc\1' that it h a nalt\C specie~ Whtle ths- " tar from 
pm,cn, 11 'uggcst' that tf 1'. ramorum \1.3!> introduced, then the natt\e plant\ m the central 
coast regton are unlike!) to ha'c C:H>hcd an) mnatc ab1ht) to defend them,cJ\c, agamst 11. 

Tho: mabsht} ol ho't plants 10 dc:fcnd thcmselvc:s adequate!} ag;:unst Introduced dt,~asc' ha' 
cau,cd such dramatic C\cnt' a, Dutch elm disea'c !caused by the pathogen Oplumtomaulnu), 
and che,tnut hh)!ht (caused hy the pathogen Cnplwnec trw ptmuitlnl) Tht' i' not to say that 
the s1tuauon here I' 'n dtrc. but rather to illu>trate the p<)tenttal lor the most 'c' c:rcl) alice ted 
'Jl<.'Cte,, wch a~ tanoal Tanoal.. ha' mdccd ,uncred 'uh,tantial lossc' m the pa't !>e\en )e.tr,, 
"tth 'orne stands ,ufTcnng one hundred percent monahty. 

The lad; of genet1.: \arJabiluy v.sthm the P ramontm population of the v.c,tcm Cnllcd 
State' 'ugse'" that !hue " 'Cl) hule gcneti..: recombmauon occumng "llhtn the populatmn, 
and thu, adaptauon rJtc' lor P. ramonm1 'hould be qu1te lo\\ . Ths- bndcs \!.ell for plant' that 
shov. pansal resiSiancc tv the di-.ease. such a' our name oak,, as nunplscs that 11 v.tll he much 
more dslficult for I! ramonm1 to 0\Crcnmc the defen<c' of the oal.. populat1on a' a \!.hole o'er 
lime 01 couf\C, thl\ could all change O\em1ght v.llh the mtnxludton nl a ncv.. scxuall) 
compatible stram of the disea'e Pre' cnttng the mtroducuon of ;tn) ncv. stram' 1\ hi.. d) tu 
pro'e difli.:ult, a' the origtn ol the pathogen ts as yet only hyp<>thetical 

l reatmenl 
Tcstmg to dc,dop treatment for indi\ idualtrec:' i'> stillundcmay A numher ul chctntlal 

control opuon' appear to hold promi'c. but result\ arc likely to st1ll be sc' eral month'>. tl m>t 
year,, a\\ a) . Th"" m pan due to the \CI) \(0\1. nature ol oak rnonaht} usdl In the: ab-cncc 
ol attad; by bark beetle,, tree' can tal..e year\ to d1c. The long tunc -calc requtred for this 
procc" m tum require' equally long e:.;pcrimental umc' t(l ol>tam treatment re,uJh from the 
field 

Ho't monahty rate' also appear to' at) b) ,pcctc' !·or in,tancc. monahty rate' on tanoal.. s 
appear to be hsgher than they arc for hlacl.. and l'O~I 11\c oal.., The rates aiS(> se-em to \at) 

v.1th chmatc:, \\llh eJc,atcd nlQnahty corrdaung to cvmparatnel) cool and mot t chmatH. 
condsuuns 

II an cltccll\C treatment ts found. 11 ITUI) be able to s:l\c horuculturall) valuahlc tree' m 
pill11culnr case,, but 1t t~ unhl..el) to be able to change the 'latus quo ol the mfcctcd landSC'Jpe 
us a v.hol!! Th1s ts pnmanl) because bJOlogJcal wntrvh for fore'! d\\c:llmg Plnropluhom 
pc.:tc' nrc unl..nown. nnd the" holesale 'Pr.l.)'lllg ol enure rc:gt<lfiS \\ uh chcrntlaJ, h likcl~ .,, 

cause a' man)' en' tronrncntal problem' a' tt cure ... 
The \late of Oregon ha' taken a comparatn el} aggre'"' c appmach to the recent mtm­

du uun ol P rJmorum tnto the south\l.cst comer ot the 'tate. In this l:.l~. st.llc and lcdcrJI 
agc:nctc' arc c•x>pcrJtmg m an auempt to erndi~ate the diwasc b) l'Uiling and hummg all hn'l 
plants \\ithm .'\0 to 100 teet of \)tnptomatic fohagc ((Jt•hun. I"'' comm ). 'll!at tht' ap· 
proach " pu"iblc t\ due to a comhmauon ol factor.. One olthe'e fallors " the cnrnp.mlll\ cl)' 
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large dl\tancc lxtY<ccn tht' di~cao,e and the next clo,esl con finned ~th:- u di\I.IJILC ot 0\Cr 250 
ktlom.::tcr,, Titc lack of a n.:arb) soun:c of infccllon suggc'h thattt thL' d!'cao;c '' cradtcatcd, 
thc r.:gion " unht..c:ly to be n:-mfcctcd tn the tmmcdtatc futuro: Thh '' cnnjccturc. 'ince thc 
method ol the ongmal mtroducuon 1~ not t..nov.n. 1bc other factor maktng ltlt eradicauon 
aucmpt po"tblc i' thc limnL-d '"c nt tht: site. A total ot approxtmatd) 40 acre' ,c·ath:rcd o\cr 
..C\er.U site' tn Cull) Count) arc knov.n to bc mfected Thts makes cuutng und l">uming thcsc 
areas in On:gon a n:alio,tic propostllon. Resulu from thts approach arc torthconung. 

Eradication i' not a realistic propo,ition in Califorrua The current dt,ca\C c'tent i' 'till 
not full) l..nov.n, but 11 is dear that the di<;eao;e" rclatl\el) v.ide,pread on the central wa't 
Currently, the beo,t management approach in Califomta seems to l">c to prcH:nt turther spro:ad 
of the dbcase. 

Infected regtom of Caltfomia are current!) under l>oth state and federal 4uamnunc' de­
~igncd to limn the mnveml.'nt of tnfectiou~ material As of thi' v.ntmg. these r.:gulauon' arc 
currently under revision so that they are consistent and compatihlc wnh om: another. By the 
time this articlt: " printt:d, they should have been rcconctled As nev. ho't 'p..-ctcs or new 
tn!ccuon route' an: discovered. the>.: regulations will have to he amended. 

Forest.<. in nux 
Mo.,t forests tn Y<cst<!m North America have been ,ubject to somcv.hat rouune perturba­

tions and dt~turbanccs throughout their history. What nov. stands as ton:st may have l">cen a 
field ut one time. and wh.:n: there are now redwood-; or pmes. oak' rna) ha\e once stood . Fire 
burned through man> of these forest\ and 1.1.oodlands e\Cf) fev. year~. and hclp..-d w shap..- the 
forest' th~msch~s. In the ab>encc of fin:. oak woodlands and fore\ts often succeeded to other 
forest types. D1'ea'e seems to bt: part of these proces~s. although exact!~ how nali\C: dis­
eases may ha\e caused landscape lc\cl chang.:, in the: forc:sts j, not full} undo.:NOixl The 
effect\ of exotic pathogen~ arc hkely to be even l~s predtctable. 

Ult1mately. P ramornm is likely to result Ill changes to California's ccntr.tl cna't lorcsl\. 
What tht:sc changes will be i\ a difficult to estimate until we l..nO\\ more about the pathogen 
and tts tmpacts. At this point. 11 seems these changes are unlike!} to radiL·ally alter the land­
scape of th.: central coast over the long term. although tht:y rna; bc \lgmlicant at a more local 
scale Based on prehmmary evidence. regencr.nion of certain spcc1cs dn~' app.:ar to be af­
fected. Perhaps the gn:atcstlong-tenn threat posed by this di.,casc is the potent tal chmmauon 
of tanoak al> a signilicant component of we .. t coaJ.t forests. 

Conrlusions 
Se,cral imponant basiC que~tions about P. ramornm rcmatn unansY<ercd These wtll 

need to he addressed lxfon: we can hope to answer more complex quc,uom rcgardtng ecol­
og} and impact on alllicted !lora It also remams to be -.ecn v.hethcr 4uaranttne or eradtcatwn 
eltorts based on our current lc\el of knowledge will he eftcctive At thts ()<lint. the host 
spcctes IN is not complete. and the methods of dispersal are not compl~tel) undeNood 
Similarly. 'ie\\s on v. hatunds of treatment. enforcement and rcgulauon' arc appropnate rna) 
change over umc. 

Although the common name "sudden oak death" doc' not n:all} dcscnhe the ccolog) ot 
the dio;ea_o;e accurate!), 11 does capture th.: essence of v. hat v. e clllTCntly understand to he tb 
maJor Impact 

1llen: 11n: a number of n:soun:eo, 3\atlable for furtht:r mformauon on Ph\loplulwm nmu>nun. 
For eas) acc ... 'Ss to general bacl..ground informauon. current ho't 'JlC<.:tcs h'ts. and tmage~ ot 
~ymptom,, please \1\lt y,y, v. 'uddenoakdeath.org . For que,uon' n:gard1ng the mO\emcnt of 
4uaran11ned plant matcnal, plea-.c contact 

Jonathan M Jones 
1\ation<~l Fon:\t Pest Program' -.tanager 
I.JSDA,APHIS-PPQ ln\a'ive Spec1e~ and Pe,t Manag.:mcnt 
4700 River Rd. Unit 134 Suite 4C33 
Rtverdale. MD 20737 
Tel· 301-734-1!247 F.u· 101-734-8584 
ematl. JOIUithan.m.jonc,@aphi\.U,da.go\ 
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Armillaria: 
A Pathogen of Trees and Natural Component of 

Oak Woodlands 

K. A. J acobs. Plant Pathologl '>t. 
1llc Monon Arboretum. 

4)()0 Illinois Route 53. L1,le.IL 60525; 
(630) 719-5~6; kjacobs@ mononarb.org 

Annillana. known a' the oak-root fungu\ and hone) mu,hroom, cau":' a root and hun 
rot dN:a'c of Cl\er 700 'pecics of woody plants (Sinclair et al. 1987). It wa' liN n:c.:ogm1ed 
as a pathogen in the late I KO<h in Europe and early 190<h m the GmtL-d Stat.:' when attempt\ 
to develop nurscric,. ore.: hard' and 'ineyards failed due to the d1..cao;e The g.:nu' ,\rmillaria 
has c.:ome mto prom me nee rc..:ently be~-.m..e it contains the world's large\! li\ ing urgam,ms 
An mdi\ idual done of A Jlllllica, a species dJstributcd 111 much of ca,tem Nonh America, wa' 
thought to be g1ant \~hen researchers discovered that it covered about 15 ha <'8 ,tc.) 10 

Mich1gan\ Upper Peninsula (Smith et al.. 1992). Since then. an immen'c clone of another 
AnnillaritJ ,pcc;je,. A lll/11\1>1 • ha' been found co,·cring 869 ha (2.200 ac ) in mi'tcd comfcr 
for.:Ms of Oregon·, Blue MountaJn' (G. Fihp, Oregon State I.Jm\., pers. comm ). This clone is 
bd1c\ed to be .11 least 2400 yr' nld 1 The role an organism "l large and long·h\ed pia)' tn 
plant commumucs must be sub,tantial. ahhough 11 '' not ohen con'ldcred due to ih mo,tl) 
subterranean and thcrctorc, m\ hible e~l>tence. In this paper I dtscu" the b1olng) of Anmllarw 
and dc,cnbe th diagno,uc teatures to <Uo'otst 1n its identification and mcrea'e awarenc" ot 
how tt may tmpact. or be Impacted, by effons to manage and pre-;enc oab woodland~ . Spc· 
cific gu1dc:hnc:' for controlhng Anuillurw root rot are pm\ldcd at the cJo,.: ut the paper 

Armillaria Patholog) and Biology 
Anmlluria is now understood to be a collection ol ~pccies. al"ll>ut 40 worldw 1dc, that 

cili1bit 'arying degrees of pathogenicity (the abilit~ to cau'oC disease). Aside from thc1r pn· 
mary rule as dccompo,crs asst,ttng in nature·~ grand scheme of scquestcnng and rc<:}chng 
carbon. Amril/ariu kilts tree,. Trees of all ages can be attacked and tbc progress1~m ot d"ease 
" as follows: tirst 'malt root> arc mfectcd, then the camb1al region bcnc.tth the hark of large 
rooh, and the lu\\er trunk or hull log is colonized-often bclowground. Colnni1ation nf the 
enure root system may take month~ to decade' depending upon the si1e and su'oCcptihlht} ot 
the ho't. the aggrcss1vencs' of the Armillaria 'opecic,. and 'o1l conditions . New trees may 
become mfccted as healthy mots come in contact w1th colom1ed root\ or rhlllunurphs rdark. 
root like infc..:U\c structures that grow in soil, along roots and underneath hark). Rh11nmorphs 
may grow up to 2m r6 ftl a )Car and are found primaril) m the upper JO ern I I It I ot "'II and 
mrel} below 60 em (2 ftl (Morrison. 1976: Redtem. 1973). lllc) aJ,o rna) grow underneath 
the bark of dead and dymg trees to a height of se\cral mcter... Evcntuall) Annillurw bcgms 
fnJtung, tc .. producing mu hrooms. on or around th ho't and O\Cr umc and tollowmg ho't 
death. ,\nnil/uria w11l bcgm to cause a white rot of the \\IXld Few pathogens can colon11e 
both living and dead u"ue; Anml/ana is one of them! 

The likelihood ol root rot m<.:reases sub,tantiall) in tree' stressed from drought, defoha· 
Lion. other di<.ea.,es. O\ cr wat.:ring, soil compaction, construcuon damage. and numerous other 
abtoUc and htouc tactor... ~atl\e spec1es and ex;otics alike are more susceptible to mfecuon 
when planted tn plantations and artificial landscapes that are subjected to multiple 'tre'' fac­
tors E.Aotie spcc1cs are inherent!) at ri'k becau'e the) ha\e not e\ohcd a ••t>atancc" \\llh tht: 
endcm1c Amtilluna pec1es, and the presence of o;e,eraJ 'petiC' or clones of \rmillarra fur· 
ther broadens the range of susceptiblc hO'-Ls. 

Stre" pred1spo'e' otherwise health} planb to d1sea.se tn pan becau'e ot the need lor 
plants to reallocate cncrg~ re~f\c' awa} from dcfcn'C ag.tinst pathogen' <Ba7all. c:t nl. 1987; 
Herms and Mathon. 1997). Some 'pcc1lic' of th1~ phcm>menon ha'e been dc'oCnbed for 
Annilluria·ho~t tnteracuon\. For example, compared to health~ tree,, maple' and oak ~tre,,cd 
b} !!YP'Y moth dclohauon had lower le\els of antifungal enzyme: and higher le\eh ot 
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Anm//arw·,llmulallng wgar m roots l"an:o. /972: /9811 Strc,..ed Lrcc arc un .. ble to mam­
tam h10chcm1cal hamer; !hat block lhe Cllljmes Anmllana produce, dunng mlccuon (Wargo, 
198-tl. Ltke g)ps} moth. other defoliator.. mcludmg lhe oak leaf roller and po,.dcf) milde"' 
lungt. rl-ducc photO,)'Illhest' and predtspo>C oak tree' to mfcction (Da). 192., Staley. 1965). 
:\ umcrous other mscct !'C''' and fungt lhat attad. tree trunk- and bran~ he' and palhogen' !hat 
cause \litlts can \liOr-.en or be \lior-.encd b) Anmllana. Example, mdudc Stctna canker. t\lio­
hncd chestnut borer. l..cptol/rapluwn root mt and bark ~Lies (\\argo and Hamngton, 1991 ). 
\1anagmg lhc-.e JlC't' and dt-.ca.-cs "'til help to manage Amulltmu 

SeH•re drought ts the most common abtou.: lnon·ll\mgl ~lre~s !hat predtspc.>~ oak, m 
\litk>dland and toresb to ,\nni/lana roo dt-.ea.-.e. Thts has lx-.:n \liCII documcntcd m lhe 
rnt\ed ual.. ton:sh of the Ea.stem Unn~d State~ . The lcgend3f) drought of 1925, in \lihich 
annual prl"Cipitallon \\as -UJ'k le" lhan normal. and lhe 1985·88 droughts. in \lih1ch annual 
pre.:ipttallt>n \lias 15<;( less lhan normal, \\Cre tollo\\cd b; widespread Anni//ana-1nduced 
mortaht) ol -carlct, red and black oak (Clinton et al, 1993, Huf\h and Haas1s, 1931). Of 
<:OUf\C, drought and olhcr natural!} occumng \\cathcr C\ents canmll be prc\cntcd . Ho,.evcr. 
root discase can be mmim11ed if ctfons are directed at maintaimng plant and community 
hcallh before .tnd after sLrcssful c\ cots occur. Thts requ1rcs penod1c aS'cssment ol tree health 
and should mdude more Lhan aho' c ground measures. Evaluauon of the "landsc.lpc bdo\\ 
ground'', 1nclud10g root hwma", soil structure. sot! nutrient status. occurrencc of mycor­
rhiL:I~ and sml-hnrn~ pathogen\ such as Annillana. will pro\ 1de an accur.Jt~ picture ot lhc 
true heallh ut an indl\ 1dual tree or a "'oodland commumty 

Man-m.tdc ~tr~'se' may act like other abtotic and btouc strC>\Cs to augment Anml/aria 
di-.ea-.e. Fore'" and \\tlOdlands lhat are O\er-lhiOned ha\C hotter, dn~r soils, and more 'un­
scald and \\ mter IOJUf) compared to unmanaged stand\ The'<! cundtuun' culh!cti,el~ were 
found to stre" mi,~d oak stand, and encourage Anml/aria d1sea-.c (Gott\Chalk. 1989). Fire 
suppre"1on and loggmg and Lhe resulting build-up ol stump' and dct>ri' Jed to 10creased 
Armillaria root and butt rot in national forest' and par!\\ 10 lhe Umted Swtes (Byler et al 
1990; Slaughter and Ruio, 1999 ). The pracuce of period1c burning ot woodlands and fore>h 
rna) help keep Amullana at bay due. in pan. to lhe burning of pc.ltenual 'ut>,tr-Jte' lhatAnmllaria 
need> for food and b! dm:c tl} killing rhiLomorphs ( Fihp and Yang-Ef\e, 1997 ). At lhe Monon 
Artll>retum in Illinois. \\e ha\e found that annual burning ot a dry me;ic oak \\oodland not 
only kills rhuomorphs, hut appear> to reduce ,\mullana mushroum prt>du.:uon !Table I). 

Table I. 
Comparall\C abundance ol Annil/ariu mw.hroom~ 10 10 burned and 10 unburned plot\ . 

Plot frequency A'erage den,uy 
( 'k ol plot~"' tlh (number of .:ollccuon' 

mush mom' 1 per plot) 

Tro:atmenl 2000 2001 2000 2001 

Unburned ().l 05 2.0 80 

Burned 0.:1 0.3 1.0 2 ~ 

Burnmg may abo tnh1t>1t Amul/ana tndtrC<:tly by Lhe alkaline pH of pt"t·hurn ash leachate' 
and lhe mnu, of lllltagonl'llc mtcrobc' mcludmg Tridwdt·mw pp (Rca\ cs et al. 1911--U 99()). 
Perhaps pent>dll burnmg and e\en targeted burn10g of \lumps and dehn' rna~ be a usctultool 
lor natural area> land manager' \\ho idenllf) an Anml/aria prohlcm 

o, cr "'.ucring i' lhe mo't common stre" h!ading to ,\nntllana outbreak' 10 Jand,caped 
areas that arc usually \\atercd m accordance w1lh the need' ot turtgrJ"· Ton much mo1sture 
can ha\e a detnmcntal eflcl'l on tree\ hccau-.e 11 reduce' root gnm th dul" tn the lad nf sCIII 
O>.)gen IKotJo,"ki and Pallard), 1997). Tree; adapted to "'oodland condtuon,, e.g. oal.. are 
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Figure J. 1880 map of the di~uibuuon of Quertus m !'\orth America (excludmg \1exico) 
~hov. mg the numl'ler. of oak <.pecie\ in each region. beginning "'ith one 'Jl<.>cie-. m the lighte\t 
LOne and endmg v.1th 14 or more 'pecie~ in the clarke't zone. 
iowr~ Sarr~m. C.\ 18/U R<pc~n tmW)OTrsiJO/ \'vrth .~-nca. W>l 9ofw Wrh 1-'tumHTtll.s C'<:nsos ISXO Go> Pnt111ng 

Offiu \\luiJbl&'""' D C 

e-,peciall) 'ulncrable. In conu-a-t, dry conditiOn~ can kill m}cehal fan, of Anm/luna and for 
th1' rea,on control guidehne' 'omeume' '~te that partial eKa,auon of 'o1l around infected 
trunk' v.ill delay the progre"ion of d1sease (Home. 1914. Shurtlefl. 1987). In fact. ethanol 
that forms tn the rhilo,phere of O\er watered and flooded plan!\ rna) a'tuall) -.llmulate 
Amu/larw grov.th (Wemhold. 1%3). Repla.:ing turf \\lth a 7.5-10 em <-3-4 mJ mulch la}er 
1 kept awa) from rhe trunkl belo"" the drip line of 1ree' m land~cape' may help 10 reduce 
O\erwatenng \lrC'' and keep the halance bet\\een tree and Anmllana tn favor of the tree. 



Annilla ria and Oak 
The aflinuy ot Anmllarw for mo1,t, cool condiuon\ " an 1mponant factor in 11- dl,tribu­

uon "orldw1dc ~fost Anmllaria ~pec1e' occur in tempero~tc and boreal fore'" and wood­
land,, and tho-.e exi,ung in tropical regioll!> are found at upper elc\ auons (K.ilc et al , 1991 J 

On a local s..-ale, \nmllana di">Ca.-.es occur on wooded "'e' or •nes that were once wooded 
An 3.sStX:I31Jl\n or Armiiiana w lth naU\C Wood) plant-, mcludmg the genus Qut rtllf, wa' 
noted long ago b) patholog1~h ~uch as the pioneenng Robert Hartig who noted the 
commensaliMIC (neither detnmental nor beneficial) relauonship between Anml/ana and na­
U\e tree\ and fiN de,cribed Anniiiuna root rot on mtroduced p10cs 10 German) (Hartig. 
I 1!74 ). He \HOle "Anmlluna 1' found e'pcc1all) frequent on mohand crowns of nati\e beech, 
hornbeam. oal... btrch and mountam a.sh .. of a compktel) .e..:ondary nature" Simtlar earl} 
reference\ may be found from the Unned States. Hendriksen f 1925) m 'peaking about Cah­
lomJa and Oregon state' that ''Anmlluria exi'~ 10 an oal tree. but does not ktlltt. .. " and .. ,.,o 
long as 11' nauve ho\1 ts ali~e . the fungu' doe' not lea\e 11 to attack !run tree,". h wa.s in 
Caltfomta that Anmlluria w-as labeled the oak-root fungus and the relation\hip bemeen oak 
woodlands and Annillariu root di,easc became legend !Gardner and Raabe, 1963). Indeed. 
the general di'inbuuon map of Quercu.~ m Nonh America created by C S Sargent for the U.S. 
Census 10 1880 flig I I overlaps w1th report' of Annillarw di-.ea.sc 10 cconomtc hosts (fig 2) 

• Comfer Host 
9 Broad leaf Host 

Figure 2. Amullmu1 mf~'tions ra:onkd on has" planted tn ~. garderts, former woodlands. etc. 
F•ru"' odopt<dfrom. fi,JOd. J./1 R<drnn. [) 8 tmd G A 1\LI' 199/ 4""'/kma'" Plmlud 11-MU Pp 1~.1 N 9 /o C c, 
Slla• Ill tmd G .-1 Aik («lsi. .-tmulltma R001 llurou L.S D 4 Agn, 1/Jbl 69/ lliuh. D C 

How long ha' tbcr.: been an a\sociation betwo:n Annlilarw and Qut'rtlll? Ance\tor. of 
both appear to ha\t: emerged o;ome 50 10 80 million ye~ ago. f~,th of mushnxnn-like 
gtlled fungt ha\.: been dtsco,ercd in 80 million year old !Cret.a<:eou') formatton' and, ba-.ed 
on D!"A e\ tdence, are belie,ed to be the earlie\1 ance,tor of modem mushroom fungt IHthben 
et at. 1997). 'lllc earhest oak IOs\tls appear ~mew-hat later dunng the Eocene and Ohgocene 
epoch' (55-25 mtlhon ~ears ago) (Crepet and 1\i.xon. 1989). Pcrhap~ the mo,.:ment of ancc,. 
tral Anmllarw ,pedes w.a.,, in ~me cases. linked to that of Quercus that extended into Eura,ta 
from the :-;onh Amencan conunent via Tenial) penod land bndges (Crepe! and Nixon. 19891. 
Indeed. two 111(-.dem ,\nnrl/una ~pe~ tc' 1 A. me/lea and A ~tallietl) are wide I) dl\tnbutcd in 
mixed hardw.o1-.d fore\ts conta10mg oak on both conunents Current ho,t \pectah7.atton~ and 
the val"} mg degree' of para\tU~m Cl!.t\Ung betw-een Annr/larra and oak are descendents of 
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ance,tml plnnt-fungi intcr.tltinn' and the rc,ult ol lO·Cinluttnn he~ P1ro;)n'kt and 
Hawl..sworth, 111!!!!1. Earl) plant' prollahl} relied upon nutnent rclca~d from 'aproph)UC 
(dlX'ompo~r) fungt "'hilc !he plants provtdcd fungt "uh a '"urcc of li,cd larh<lll (Ta} lor and 
\\'hue, 19!!9) Anmllaria, unu,ual in theircapadty to he hoth 'aproph)tt<' and para,tttc. "ould 
ha1e hcen "ell-prepared to co-c1ohe \\ilh plants and cn,ure thctrc\olultonaf} suntlal. 

Three Amullaria 'fll.'t:IC' prc,ail m oak \\oodland> and arc C(lmmonl) lnund till oak . A 
me/lea,,\. ~;ulilca (=,\ bulhmu), and to a le.,ser degree. A. ltlhl'~ftns. All three 'pecte' infect 
man} oth.:r genera and ll ., d1flicult to detennine if oak .,, m fact. a preferred ht>-1. Anecdotal 
evidence 'ugge'!'> that oak' are often the foci of large di,ca'e centers. and 11 appcan. that 
~pecics m th~ red or bl;tck oak sul>genu' are mo-.t 'ulnerable to attack. !In" e'er, comparatt1c: 
\lUdiC'> ol the ,u,ccptthtltl) ol dtlfcrent oak 'l><:cie> arc 'carce and at.lduional data arc needed 
!\tan} Anni/laria \J"CCII!' wnrldwtde are not pathogen' of oak A 0\10\llt' , lnr c~amplc. ma} 
grnw 1n mi:~.cd oak fnrc,ts but it attacks. almost e:tclU',ilcl}. cnmfcrs. ,\u,traltan spco.:ie,, 
tncludmg A luteol>aluw. are panial to the indigenou, M1rr<1am• lound 'down und..:r' . 

It \ 'ale to assum.: that mo't oak woodland\, fore't' and their deri,cd land,.;apcs can 
claun at J~ast one Annil/ana 'pccics. In natural area~. Armillaria contnhut.:' tn a halanccd, or 
endem1c. lc\ cl ol d1sea\e that dri\ cs \U<:cession by cr.:aung 'mall canopy gaps antlmllucnc­
mg stand 'tn1cture and compo,ition. (Ca'\tcllo ct al., 1995: Lundqul\t and Negron. 2000: v;m 
tler Puuen ct al. 199.,). Ho\\evcr.Annil/aria may merwhclm a community that is eltpnscd to 

prolongt.."d, or numerou-.. stresses. For C'tampk. in Au,tralian coastal wnodl.tnds 10 wh11:h A. 
luteo/mbalinu j, the pnmaf) pathogen and Banhia and Atuna un: th md1gcnou' hosts, an 
enure \\Oodland ncarl} collap,cd from attack by Anmllarw and dctnmcntal fat:tors a>MX:I· 
ated "tth us prollnnit} to urban area,. Anmllanu k..tllcd otl domtnant tree spcctc and pm­
dul·cd too many canop~ gaps and !>arc ground that encour.tged tncrea..c' 111 'cdg.:"grnund 
c01cr 'J"CCICs. wind cro\lon und "ecd imaston I Shearer ct at .. 19971. 

ldentif) in~ and Managing .-tnnillaria 
In the Chicago metropolitan area mthl urban woodlands arc tor were) dommatcd b) oak 

and arc lil.cl} harh<>r at h:a't one Am1illana -.peciC\. lh presence magntfit!, thl! effects of 
other pres,ures tmposed upon the urban forest by urbani1allon. These tndude hea1} \l~tta­
tion, 'ntl compacttCin, \cgetatton damage. construction dtsturbancc, alter.Hion nf \tiC hydrol­
ogy. increased number and \-aricty of imashe plant.s. etc. Vital soc1o-cconomt.: and environ­
mental hcnelit' ol ' ustammg the urban forest arc recogntzed (Ow yerct al .. 19941 and,\mul/arw 
ought to he cunsido:rt.."d a' one of many potenualthreah tu this goal. 

Am1illarw can he managed. hut it i' unlikely to be eradtcated. The liN step tuward man­
agement i' recognu­
tng tl'> stgn' and 
symptom,. There 1s a 
certatn amount of 
'anatwn among 
thc'e global toad­
stooh, but the) can 
be rcad1l) identilied 
to genu' h) \C\ era! 
macro...:opll· fc;~ture' 
(no need for a micm· 
'copc'): 

• hone) -colored 
mu,hroom' (fig 3) 
that produce w htte 
~pore pnnts and arc 
formed (mo,tly) 111 

cluster . 
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Figure 3. Clustcl'l> of Armillaria mu,hrooms at l>a>;<! or tree. 
Photo <wrtn) P{ wdrcr 



• blackened ('omet1me' reddi,h) 
rh1wmorph' t11g 4), the 'o called ">hoe­
,mng,''lhat dc:H:lop from fan' or mu,hmom' 
and gru\\ along l'l.Jots, through the !mer la)cr, 
,oiJ. and undeme:~lh bark: 

• a c-ream) "'hnc mycchal rrun or "tan" 
1 fig 5) confined to !he cambial reg10n under­
n~alh harl. of lrc:e lnlnks and large root\: 

• \\hUe rot of\\ood produced tnlhe ba,aJ 
log and large mot-ot lrc:e' after !he) ha\e d1ed. 

:\1u,hroom characlemuc' indudmg !he 
preo;cnce and tom! ol a nng on !he mu,hroom 
'tem hUpcl. calc' on lh.: cap and ho'l 'pc­
Cie' can help 10 detcrmme 1hc specie'> of 
,\rmillaria pre\Cnl. Thi\ '' Important for as­
\C\\Ing !he relaU\ c di\Cil\1! threat in an area a\ 

\Orne 'pccics. e.g. A. mt'lh·a. an~ more palho­
gcnic !han other,, e.g A. f?lllliw. Dr. Tom 
Volk, Uni'e~u~ ol Wi,con,m, ha.' develop.:d 
a \\Cb,ite tTumVolkf-ungi net) \\llh p1cturc' 
and de,cnplwn' ol all Anmllarw 'pccies in 
!\orlh o\merica. 

Sumeumc, mfected tree' ma) appear 10 
d1e 'uddcnl}, hkc a .,.Ill, even !hough coloni­
laUun of !he !'Ollis and alx1\C ground ')rnp-

Figure 4. Black ·1nnillarw r1lllomorphs 
and undcrl)mg 11.h11e rot ol 11.ood 
rhcto COUTfrsy of alllf.m 

tom' ha' been dc,clopmg for a long time !}ears or decade,). The liN clue to a problem i' 
u,uall) <.ecn in !he canup) Symptoms re'uh from root dealh and mclude: ycllo"' or olt·Clllor. 

Figure 5. \Vhtle mycelial fan of Anm/laria. 
Pltnto ""'"'"'of~..,, of C a/if amiD 

'par'c foliage; 
''o"' cd gro.,.lh 
manlle>l a' 
'horter 'tern in­
ternode': 
gradual I\\ ig 
and branch 
dl·ath; and 
gradual canOp) 
decline. On !he 
\Urface nl m­
lccled trunks, 
hark may be 
loo'c. and on 
conllerou' 
hO\ls C\pe-
Ciall), hark 
IDa) be cr.~eked 
.,. uh re'm and 
e'udatc' 
pre...:nt. If !here 
ar~ no 'lgn' ol 

Anm/i<ma (rememb.:r lh.u mu,hroom' are produced on!) l'n~e a )Car- dunng autumn m llh­
nol' and !he Ea\lcm L S l but a 1rcc " dcdmmg. look for muomorph' m the "111 around lh.: 
trunk and m) l'Ciial fan' underneath !he bark of !he 1runl. and laq:c mnh bel em the ,oil line 
Unlortunalcl). there "n't a \lrong corrclauon bcl\\~'Cn ahmc-ground '}mplom' and !he c\­
lCnl ot root colonll.allon and 11 j, hard lo predict \<hen an infected tree will die. If the ba,al 
pollon of a tree ha' mycelial lan\, dcalh can be a\\urned 10 be immmcnl. Sec The .'\1orton 
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Arlx,rctum's Plant Hc:alth Care Report' (index at '-'\1\\ .mortonarborg) or \anous uru\CNI} 
Cl<tcn,lon Jcanets lor more mlormatlon and picture, to wd 10 reco~numg t\mullarw 

Bclo\\ i' a list ot gu1dchncs for managmg Armil/ana: 
I In\ C\1 in prt:\entatiH: measure' to mirumue strc'' Th1' " the smglc m<"l Important 

tool for managmg Annillaria disea.-.e. a.' 11 \\ill hdp prc,cnt o.:olom/allon 10 the fiN place 
For e:oo.amplc. 

A\oid dra\liC thinning practice., that might mcrea-.e the likelihood of \I-mler inJury, 
wmd damage. etc. 

Reduce Y.et:d\ Ce,peciall} \1-oody invru.ive plant\) to d1mini'h compeuuon for re­
sources. Be aY. are that mcomplete removal of stump' and resprouts may provide 
substr.uc to Annillaria (Y. e have found this to be the ca'c for buckthorn, R!taltlllliJ 
car!tamca in Illinois). 

Prevent con,truction damage to trees that causes soil compaction and alter' a sue\ 
hydrology when building on or near woodland habitats. 

Prune modermcly as over· pruning (e.g. more than l/4to 1/3 of a tree's canopy at one 
time) io., o.,tressful and hw, been directly related to mcreased ,\mulluria di..case. 

Do not over \\ater or Y.ound trees in landscapes. 

Pracucc good planting practice' and horticultural care. e.g. mukhmg . .,.. atering and 
feruli.~:ing onl} 1f nc:ce"ary. 

Encourage root s}stem development by planting 'maller trees and using contamcr 
stod .. The mcrcased surface area that comes from great numbers ot small roots can 
help to aile\ iate stre" !rom droughts. 

2. Remo\e dead and dymg trees .... tumps. woody dcbm. roots and rhuomorpho., from the 
upper soil layers. Annillaria can utilize the ho~t material~ a' a food ba\e tor many year\. 

3. Replant wtth tolerant or re,i,tant ho~ts that are \ulled to a gl\cn \lie Sec the Umver­
sity \lf llhnoi~ Report on Plant Dtscase (http://www.ag.uluc.edu/-\i\ta/pdf pubs/) and Raabe 
( 1962. 1979 a.b) for li\h. 

4. Mom tor regularly tor msect pesb and diseases in order 10 re'pond rap1dly to outbreak'. 
Rcmo\e \\inter-killed and cankered branches and d1\eascd leave\. If need be. appl) lca\t 
to'ic in,ccticideo., at appropriate tun~ to control defoliating and bonng mscct' 

5. A'k for and \upport de,elopment of en,ironmentall}-'ound method' of controlling 
,\nntllarw and other pred1sposmg diseru,cs and pest- . Biological control mixture~ of antago-
01\tic tungt and nematode' have been pro,en to be eltective agamst Anmlfana, but remain 
only a\a1lable expenmentally. 

6. Tree> already mlcct. .. -d Y.lth Annilluna can be treated b) rcmO\ mg \<HI from around 
trunks base to C\po:.e the tungus to drier and hotter condiuons The Ionge' II} ot th" treat­
ment b unknoY.n 

7. Treating stump' \Hth fung1c1des and 'oih Y.lth furrugants ha.' 0..-cn useful in orchards 
and plantauon~ . Be 'ure to follow the label re'tricuon~ . Spot hummg ot \tump' and debns 
may be an altcmati\e means of getung nd of Amrillarw and potential \Ub,trates. 
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Aiken, South Carolina 
- Oak City, U.S.A.! 

Bob ~JcCartne), 
Woodlander., Inc 

1128 Colle((lO A\c . 
Aiken. S C. 2980 I 

At~cn, South Carolma ''a' honored to ha\C the lntcrnauonal Oa~ SoctCI) \I'll our Cll) 

dunng thcu JXbh:onfcrence licld tnp m Octobo!r of 2000. Contcrcn.·e hoM' nrganuc:d th1~ 
trip to the \\artner chmate reg ton of coa.,taJ South Camhna and Geurgta 'o lll<'mhcr' could 'ce 
nntcworlhy oak spcc1mens and \ tew an additional variety ot oak 'pectes 

Atkcn, a town of ahout 26.000 b located in the rail Lull! Sandhtlh ot South Caruhna 
ahoul 15 males lrom Augusta. Gcorgm. The Fall Line Sandhtll' ar<· an anucnt coa,tlinc wllh 
htgh mlhng hilh nf deep. sandy .. oil Lying between thc rclati,cly nat Coastal Plam and the 
rolling dry hilh ol the Pu:dmom Plateau, the Sandhtlb once wpponcd an e\tcn,t\e forest nt 
longleaf pine tP111111 palu.llm) maintained by relativd) frequent ground tires. Ongmally ig­
nucd b)' lightnmg and later abo b) humans, these low -intensity lire' t-urned unimpeded met 
vast areas and mamtamcd a unique!) adapted ecosyMem With land-usc changes and lire 
'uppression. tlus ecosystem ha' almo~t disappeared. Man) fire-adapted 'flCCIC., that ~harac­
tcnzed th1s ccnsyMem have hccome qu11e rare. 

Fig. J. A majesUc old \and post oak IQIU'ft"IJJ margtiTf!llil) pre>.Cned along, a ~tree! m A1ken, SC 
Plo>w CfJfl)ri&hl (,,.,and F.Jh SttrrtiNTJ 

~tan) oat.. !X"Cies are name m the Sandhill' regtnn and m the ah~ncc ol fire ha\C 
become more abundant. On xeric upland ~ite' the common 'pecic, mcludc turk<') oak 1 Querr:IH 

lut<l"is). \and ~t oak ( Q. mtlrgaretta). and bluejad. oak IQ mctma). \\l1ere there i' more 
cia) 10 the ,otl, bladjack oak (Q marilund1ca) may be present. On >leeper lope' w tth hcu.:r 
'o1l and where fire wa.' le$ frequent. 'outhcrn red oak (Q jtJ/cata), scarlet oak ( Q <O(tinm), 
po~t oak <Q. stcllata), blad. oak <Q. •·l'iutmu). and white oak (Q ullx1) occur v.uh water oak 
IQ. m,flra). On some upland sues Darhngton Oak (Q. helm.!phal'nca) ts common. Locally 
common 10 the Sandhill., 1., a •hrub or small- to medium-\IZ<!d tree 10 the h\C oak ( Q nr~immw l 
complel'.. Oc--ca,lonall) with qu1tc pendulou' branches ur w 11h 'Cf) small lea' c,, thl\ plan I 
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OJa) rncnttunher la:tonomu: ,IUJ) Fi­
nal)). the 11<1(1dplam' of larg~-r n' ~r 
'uch as the Sa,annah Rt\c:r harbor 
oth~r oak spccte• such a' the 
cherrybark oak IQ pagoda). 0\<!n:up 
oak (Q. /\rata). laurel oJI; IQ 
laurifolw), and s~amp ~hllc oal; IQ 
mrclwum) 

\ tnuall) allot these 1J3k,, tnclud­
mg man) large 'flCltlllC!b, are grm\­
tng m Atkcn In addllwn, there are 
man) non· natn c •pcctcs m the bwad 
trec-tilkd parl.~a: '· large prnate 
propcntc,. and park' throughout the 
<:II) Thh prm tdl!\ ,111 UnU\UaJI) dt­
\ er'c and health) urhan lore:'! Mo't 
ol the natt\C oaks can aht• l'le lound 
grn" ing naturall: "tthinthc 2CXXI ac:rc 
Huch.:o.:k \\<wl<h Prc,cnc alm<"t in 
the mtddlc ol Aiken Chestnut oak rQ 
mllllltllw) and nunhcrn red oak ( Q 
ruhm), hoth uncommon in the area, 
can l'le lound 111 Httchcod \\oo1h. 

Buildtng on the cxten,l\c \anCt) 
ol wk' :.tlrcad) m Atkcn, \\'ooJiandcr.. 
Inc .. m mternat10nal 'ourcc lor rare 
and hard-to·ltnd plants, has. OH!r the: 
pa'''" o decade,, added 'teadily to the 

Fig. 2 A )OUng bluff oak rQuucus mnlrlnat 
planted b)' Bob ~1cCanncy along a boule\Olfd tn 
Atken. SC 
P/104 '""'and F.d.- Surnlxrg 

collection from 'ced ~·ollcctton' 
throughout the South and from\ ari­
ou' 'ourcc' Woodlander> ha' 
gro" n and planted out an mcrea\­
mgly dtvci'\C \clccuon of oak' and 
oak rclauve,. ln recent year.., the ln­
ternatwnal Oak Soctcty, through 
genaou' a'\i\tance o f Gu} 
Sternberg and Ron Lance. has made 
u p<t\\thle lor WooJiandcr.. to ob­
tatn acorn' ol man) additiOnal oak 
~pec•e' from around the "orld. 
These arc hctng gn.mn and planted 
out \\1th ancnuon to '<>II and 'ite 
condition,, the mild climate or 
A1ken makes tt fX'"ible to gro\\ 
man} ktnd' of C\ ergr~-cn oak' and 
oak relatl\cs that arc not hard} 
enough to he planted funhcr nonh. 

Wllhtn the )a\t few )ear~. 
\\oodlander,, working ~llh the 
Cit} ot o\iken. ha~ e'tabli,hed a 

f' ig. 3. ·\ mature Darlington oak 
( Q<tnt· I~ Jremt 1p/uu•nca) pre-ened 
a' a 'tn:et tree 111 Atkcn, SC. 
P#k)lo roptn(ht Guy GnJ E:Ju Stl'ntbug 
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<)nc n11lc-long hnr~r planung of ne..\ oak 'J'CliCS m a broad gru." 'rnp 11long l'.u 1\ ,\\cnue on 
the cast ~ide of Atl\en Spaced at about 70 feet apart, these pl.mts n.:pre.~cnt spec. tes and h} hnd, 
not prc\lou'l) found here. Induded arc both C\crgrccn nnd deciduous trees wllh man) wcq­
cm. wuthw estern. Mcx1can. Eurnpcan. and Asian spcctes rcpre.~nted. lllaturc SILCS w tll '.tf) 

from 4u1tc small to 411i1e large Additional spccu;:, now m pmducttnn arc schcdukd to be 
<!,tabli,hed m another hnear planung stnp ncarb). 

'ThLs collcc.uon nnd these trees will surel) prmc to be an :mra,uH: asset to the cormnunlly 
for )Cnf'> to come With careful documentation. it will become a useful resource for urt>an 
fore,ters. horucuhun,ts, gardener~. botanr-l\, and 'erious students of the genu' Qucn II< 

Fig. 4 . A \Cry large turkey <>ak IQuen'uslaeu<J prcsencd a' a 'trcettR'e m Atl.cn, SC 
Photo CtJP>ritltl GUY wwl E4ir Slcmb.rg 



FiJ:. 5 \n A i:m nng-cupped oak I Quercus soltwUJ) ongmaung from plant' hmught lrom 
:-.a '.ike Japan, pl:mtc:d h) Boh McCanney tn Atken. SC 
Plww COJ'Y" lrt G~n and f"AU' Sum~Krg 

Fig. 6 Monterrc} <Mk (QIItrtcll\ rlnwph}l/a) from !'orthcast \ fcxten, planted h) Buh 
McCann<:) m Atkcn. SC. 
Pltol "f'Y"Khl (,.,. 1md I AU' \l<miKrg 
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OAKS .\~0 0\K RFLATI\ ES PL.\:". TED Ot.:l I~ \IKE:\. SC: 

Oak Relath e<. 
Cu!ICIII<It'"f"" llllptdut<J 
Litlwn1rpu• eduli1 
I. dunen11s 
L. g/uhu 
L. ltenryt 
L kcm akt11111 

Oak!.. \'arioiL~ location~ 
Ql/l'fl'll\ til IIIII 

Q. alba 
Q. 1111\lflll<l 

Q. dwpmami 
Q. <"U<Till<'<l 
Q. tlurwulii 
Q Julwra 
Q f.tl'llllll<lltl 

Q. /u·mi.•phm·rl<·a 
Q. lnpo/eucmde1 
Q./ue1is 
Q. llltlf"!..<lrl'/1(/ 

Q. munlandtcu 
Q mi<luuuii 
Q.mini111<1 
Q. multricma 
Q. m•·rsimufulw 
Q. ni~ra 
Q. oglt·thnrpenm 
Q. pulu1tri• 
Q. plll'llllf 
Q.pumi/11 
Q.mhra 
Q .w/iciiUI 
Q. llllllllllrlhi 
Q. !p. !Chmcahua Mtn,, AZl 
Q. !lt'lltl/11 

Q. \"e/11/illll 
Q. nrginwnc1 

One mile plantln~: along R.R. (W to El 
Quucu1 •rtt>n X cunb11 
Q. dalnluunpti 
Q. a~:rifoliu 
Q. Jdwtklmtu 
Q. punxeru 
Q polnru>rplw 
Q. gluJKa 
Q 111('(1/Ul 

Q. sp <Queretaro. ~1cxico) 
Q. arkimsmrtl 

Q <U\1<111«1 X \llf'Oiifo/lc1 

Q tlu ifo/w 
Q fiU>/1/Wifl 

Q mhur '/a\ltgwta' 
Q Cl11Uif"ll'1151\ 

Q pulwu>f1>lw 
Q tmrtt(olw X tugra 
Q. virgimmw X ()·rata rQ xcomptona< J 
Q. rln wp/11 1/u 
Q. ~t'Of"!!lllfW 

Q. ob/IIHJ/11 

Q. sanorii 
Q.lyrara 
Q. plrillm·wtdt·• 
Q. pu11oda 
Q. bien/or 
Q.IIICl'l't 

Q multlmhaxu 
Q. tmhncana 
Q tin 
{!. ~"'' lltjomus 
Q jtHijormt! 
Q cerrt! 
Q. ajji11is 
Q nr~iluma 
Q puht >CI'IIS 111r anowlrca 

Q. wnnri 
Q. pmwrdu 

Q griH'll 
Q. ~rcneHi 
Q \'(1\"l')tllltl 

Q. pol)morplut !S Tcxa' "'un.:c) 
Q oblonRiJolw 

Q.Jaf?mea 
Q. ari:rmuc1 

Q >wtrul/ii 
Q. \llllltlla breuloba 
Q Xill>cmt ms 
Q. mlmr X dalecfltlmpu 

Q IIIOJ>IIItl 

Q. muhlenher~u (\t~\ICHI 
Q. sp tMextco) 
Q m\ntlolw 
Q. en~t'imannil 
Q laurijolta 
Q prmgem 

Q. TTUinlandrca 1ar "''"'' 
Q. rmdulattt 
Q. tomelllella 
Q. t'llll>T\11 

Some 'pccic' tn on.:· mile plantmg along railroad ma} also he: lound at other location' ebe· 
\\herem Aiken Aho. -.orne naturall)-OCCuring h)t>nd, mJ} not be li ted here Man} addi­
tional oak species are t>eing gro" n and are betng added to tht~ hst a~ the) urc planted 
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Editor·~ note· Th1' artJcle by \1ike Dahl is a 'pecial treat for readers "ho COJO) h1stoncal 
ac..:ounh. It ., "ntren in the vernacular form of a Tcnne,-.ec 'tory teller\ true account ol a 
famou' old oak and 1ts h1stonc conte~t.. "-llh deta.h of current cftorh to pre.;;ene both. The 
tc~t has been nummally edited, an order to pre..ene the colorful OaHlr that ., umquc to th•' 
St~uthc:m cultural hterat) 't) le 

Spaces Between the Foot~teps 
The Pemberton Oak 

Mike Dahl 
0\ermountain Victory Tra1l A"ociatum 

PO BoA 242421 
Charlotte, NC 28244 

In 1975, a \mall group of people took their liN Mep' toward a dream the~ \hated On 
September 24th of that year. the} ~tood together at a place called Dunn\ Meado"' ncar do\\.n­
t0\\.0 Abmgdon, Virgania. Their dream and all that tt might encompa,., lay nght there before 
them. All they had to do was take that fw..t Mep. They did. 

The 0\ennountain VictOC) Trail AsMX:Jation COVfAl was born that }Car The1r dream 
to make sure the story of the 0\ennountain .\1en and the1r camp;ugn to the Banle of King' 
1\.1ountam .,.. ould nc\er be torgonen. The) set out that September 24. 1975 to retrace the 'lCP' 
of the 0\cnnountain Men Step' that led them 225 miles and 14 day' to a 'mall mountain top 
along the South Carolina border. A ,maJJ mounta.Jn called King~ .\1ountam. A mountain 
where the courage and commitment to the 1deah of mdependence Y.cre te\led on October 7. 
1780. A mounta.Jn where tho..e ideals prevailed. A moun tam .... here the dream "a' born. 

Its now O\ er ~5 years later All but two of tho<>e ongmaJ dreamers are gonc-pa,..ed on or 
mmcd on But the dream is '>Uilthere. unchanged. undJmuu,hed. \Cn mg a.' the gUJdc for a 
"hole ne" ..et of dreamers. e" dreamers Y.ho 'till foliO\\ the foot\leps . 

The '>lory of the 0' ennounta.n Men- Ill'> \imp!} one of the great \torie~ in the chronicle• 
of the American Expcnence It staJh back in the latter pan of the 18th century \~hen people 
began mo~ing O\er the AppaJach1an Mountain5 mto "hat J\ no\\ upper ea\t Tenne\\ec. 1770 
11 wa\. They came I rom Virgmia. from North Carolina. from Pennsylvania. They came to thi\ 
va't \\i ldcme" where none of European descent had lived l>eforc. They came to the land' of 
the Cherokee. They came, they built their homes. they came to \Ia). 

The} came to land, that \\.ere called the Western Di~trict of North Carolina Th•> "e.,tem 
diMrict ran from the cre\t uf the Appalacluans all the Wa) wc't to the \IJ\\IS,ippl Ri\er. They 
\\ere "o\er the moum:un\" no" and the) became kno\\ n as the Q, ennountam People. 

The Watauga Settlement wa.\ first Co\ered the modem day area of Eh£abethton and 
Johnwn City, Tenne,..ec. The Sycamore Shoah of the Watauga Rher wa' the center of the 
settlement Watauga., the Cherokee Y.ord for beauuful. The ,hoaJ, had \encd a' the pnmJI') 
mer uo"mg on the Great \\arrior's Path for thou..and' of }cat'\. The Watauga Old Field,, 
flat nch bottom land, \trctched aJong the mer; -;outhem bank The Old FJeld, l>ecame the 
hean of the nc" '><!ttlemcnt. Thi' "a' to become the first permanent -.etllemcnt out,Jdc the 
on)lmaJ 1-' colome\. 

0\cr the nc:~ot couple of }Cars. l\\.0 more seulemcn~ 'Prang up. The Settlements :-..:orth of 
the Rh er HoJ,ton. in modem da} Bri,tol. Tenne,<,eeNirgmJa (the cuy I' 'Phi b) the 'tare 
hoc') and the ~ohchucky Settlements further \OUth betY.een modem day Jnhnwn Cll} and 
Greene' ill e. Tennc:s\CC 

B) 1772 there Y.cre enough people m the Watauga Scttlemenh that the} had difficulty 
managmg 1hc1r CJ\ic altaJC\ PelllJOn\ to the North Carolina legi,lature to , ... ,.,t them m land 
di,pute, and crimmal pr.-1ccedmg' and military help agam\t the Chcrolcc and Sh;mnce \\.COt 
unan"\ered They were Over the Mounta.Jn,. They \\ere on their O\\n . 
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Thetr 'olu11un tells u' .1 great deal alxmtthc-c people. The} funned the ~atauga Pad and 
drafted a ~et of rules lor them to ll\e by The liN in,trument "dcclanng sell gmcrnmg'' to be 
approved on th.- conunem. Four } car.. before the Dedar.n10n 111 lndependcm:l' ll w a' 

And then the War came. The Re,oluuonilf) War The) "ere lucky h 'tarted 111 the north 
and had 'ta)ed there lor 5 }Car,. The} were untouched and unbothercd h) the tr.t\atl' that arc 
a part of the land,cape ol "ar. But then things changed. 

The "'ar had drug on for 5 )ear... Britain's King George "anted <lUI h \\3~ a stalemate. 
The Briush ann) under G.:neral Clinton \\US locked do"n m the :\orth agam't Gencr.tl Wash 
mgton and hts Contmental Arm} . The Kmg thought ll hlld become ttlO c'pen't'e to light tht' 
war a.:ro's the ex pan-e of an ocean. The British War Muu,tcr pmptl,cd a 'oluuon Why not 
satlmto the southern colome,. scue the sea porh. r:u-c an army of LoyaJi,h fwm the countr} -
tde- an arm} they "ouldn' t have to pay or clothe-and then march north thmugh the Caro­

hnas and Vlfguua hutlding the ann> even larger as the) w cnt and trap General Wa,hingllln up 

:~gamst Chnton and the British red-coat regulars. 
In february. 1780 the Bntish ncet .;ailed into Charleston Harb<.1r and latd \lege. CharJ.:,. 

ton fell in e;liiY May. The British now had their foothold 111 the southern cnltlntc,. Gener.tl 
Charles Cornw alii,, appomted commander over thts British southern invasion, is\ucd a pr<x:­

lamauon when Charleston tell . 
"Any man who shall raise anns against the King. or a'~tst others 10 the rais10g ot those 

arms. SHALL BE SLBJECfTO HAVE: HIS PROPERTY CONFISCATED" 
The-e words began a reign of terror 10 the Carohna' that ha' not been m a led 10 our 

country's htstory. Band' ot Tory'>. the Loyalists "ho 'upportc:d Kmg George and adhered tu 
the Crown\ sO\ercignty, roamed tht! country,idc. pcl'iccuung those they 'uspectcd of b.:mg 
Whig\ or !>epar.tll\t\. Rtder' \\ould come 1010 a hou'e tn the mtddlc ot the night and take "hat 
tht!y \l.:lllted·dothmg. h\e tod .. di,hes. cookware, guns .the "omen The men \\ t>uld 'orne­
limes be bcat.:n. somctunes killed. Th~· pea..:e that these people: had known and had hutlt out 
of the raw land was shauered and gone. Maybe fore\ cr. 

And thc:n the :1pproach ot summer of 1780. The Waxhalb in late ~Ia) · the area south ot 
"hat's now Charlotte. North Carolin:1 General Buford and hi\ Amencan arn1y meet Colonel 
Banastre Tarlton and hi\ mounted dragoon ... Tarlton. probably the most ruthlc" ot tkcr 111 the 
Briti~h army. Buford's men were defeated and surrendered-raised the white nag. Tarlton 
rode hb dragoon\ mto their midst and with saber hacked Ill ol them to ptcccs The terror 

reached a ne" level. 
TI1cn Camden in August. The entire American Southern Conuncmal Anny was crushed 

and wtpcd outm one afternoon There was nothmg or no one left to protect the cmiOtry,idc. 
The Bnll\h Anny wa\ on the mme. northward. unstoppable. The terror gre\\ and it spread 

A Briu'h Army major. Patrick Ferguson. was gt,en the job ot huilding the \\.estern wmg 
of thi\ Tory Army from the countryside (the mounl:lm wing). Com"alhs was 111 the mtddle 
and Tarlton \\as at work on the right !the coastal "'mgJ. 

ferguwn "a' a hnlh:1nt organtzer :llld o;oon had O\er a thousand well-trained men at hts 
ilisposal-thc Amcm:an Legion they were called. In hts eyes. C\ cry thing \\as a' II should be 
Hts army was growmg and nc\\ ground was bemg taken. E'erythmg C><cept tor nne thing that 
is. Those mthuarncn from o'er the mountains \l.ho appean:d out of now hen: \truck hard and 
fa>t. and then dtssohed bad: mto the darkne's of tht! forest. Colonel J-,ac Shelby. T\\l!nl) · 
nine year. old. Commander of the Sullivan Count) Miliua of the We,tcrn Dt trict of Korth 
Carolina-the Seulcmcnb North of the Rner Holston. Lt Colonel John Se' ter. Comm.111dcr 
ot the \\'ashmgton Count) .\hhtia of the Western Dtstnct of North Carolina-the :\ohchut:k) 

Settlemcnh 
Throogh July and August ot 1780 the rruhuas ol the 0\ermtlUntatn ~1en carne The:,: 

pricked Fcrgu<:On v. ith ,mall \!Clones and became a con,tant \\Off} l·crgu,on n:,ponded in 

late Augu't "''th a mc"age sent by a pri~oner he relca.'>C<I 
wla) down }OUr anns or I v.tll march my army O\er the mountun and hang your lcadet'i 

and lay fue and '"ord to vour home' and field,." 
Do not douhl that that \\aS the \l.fOng thing 10 ._ay tO tho'e people-tO tho>oe 0~crrnountain 

Men. The mommg of September 25, 1780 -;aw O\er a thou,and of those 0\erTJl(luntam !\<kn 
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mu,ter Ill the S~<um<>rc Sho:.h of the ~atauga Rl\er Th~ '1te I> no" S)camurt Shoah State 
Hi,tonc P..n 10 E 11/ab.:thton. Tenne,<,ee. Colond Shcfb). 2-W men Colonel Se\ tcr 240 
men Colonel Wilham Campbell of (Abingdon) Y1rg101i1, 400 men. Colonel \1cDo,.ell of the 
!\"orth Carulma Ptcdmont (current da~ .\I or-gan ton. :\C), 150 men Thc1r purpose. thc:1r plan. 
"as Mmplc. Do not kt Fergu,nn and fu, amt} em'' the mountain' Find him. 'top him. 
destro) htm lltat was thctr dream. l11e next mommg. the) took their fiN fouhtcp' tm~ard, 
the1r dream 

But "hat doe, all thh to do "lth the Pemberton Oak., Captam John Pemb.!non com­
manded a compan) under Colonel 1-.aac Shelb) . When the call lor the gr.md mu,ter at Sy­
camore Sho .. h "cnt out. each captain mu,tered his eompan) at hh home or place ol choo>mg 
and then the\ mde together to Sycamore Shooh. Captain Pemt>.:non mu,tcred h1' compan} at 
hi, home. beneath a large oak tree m hi> yard. The \arne tree "e toda} call the Pcmt>.:non Oak. 

Fig. I. The old Pemberton oak as it looks today. 
Photo co..rtav of till tmth.oT 

It ., a htg tree-an old tree. a \\hitc oak CQuttnH u/1><11. Te,ung by the '\ational Pari. 
Sen tcc bad. about 1980 'ho"cd 11 to be o•er 500 )ear' old The DBH, "h1lc hard to mea.,urc 
b.!cau...: of the butt'" ell. i' nearl) 8 feet. There arc huge. th1ck l:nerah that "ere cabled rn the 
1960'' to pre,cnt thc:tr breaking 10 h1gh "ind,. 

Suo.:h aU\ anced age 1' prett) rare for a "htte oak. Jn,.kcd ~00 or \0 )C<If\ i' con,idercd 
u<h.mc<-d old gn,...th lor th1' \pc:t.·ic:, But it 'tand' there Sull It\ o"ncd b) Sue Vaughan. 
a de" ·nd ·nt of Captam Pemberton. The fann ha' 'taycd 10 the Pemhenon Famll) all the...: 
) car.. Sue I' a '"ecthcan. op.:ning her yard to all "ho "l'h to "'It" 1th the trec·pa" an hour 
10 11\ 'hade contemplate: "hat1t ha' to'>~~}. Tho-c "ho adm1re old tree' ha\e no doubt "alkcd 
up In om: and "rapped the1r arm' around 11 10 leel the age. the c'-.ence, the: pa"mg of the 
}Car... The a"c' The Pcmb.!non Oak ha> much to '3) 

The ~ork of tho'e dn:amer- bacl. m 1975 finall) horc lrull (na", not acorn') m 1980 
"hen Pre'1dcnt Caner 'igncd lcgl>lauon de,lgnatmg the route ol the OH:nnountatn ~1en from 
Ahmgdon. \'irg1ma 10 K.lllg' .r... tountain South Carolina a'> one of Amencan·, :\auonal Hl,tonc 
Tra1h-thc o,cnnnuntam Victor} ~auonal Hi,toric Tra1l It JOllied tht: rani.'> of l..c\\t\ and 
Clarl., Pon; I:xpre"· The Oregon Tratl. the California Trail and the Monnon Tra1l. Re,pon-
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'1h1hty for managmg th.: trail \\as g11en to the !'lauonal Park Sen 1cc Their fir-~ chore \\a' to 

d.:1clop a Comprchens111: Management Plan that detined the tra1l. II' ""'l<.:iatcd h1,toric sHe,, 
and how 11 1~ould he taken care of. The management plan idc:nllticd 34 Sl!Cs along the trail 
that 11arr.ull pn:-c:nation and protcctton. The Pemberton Oak 1' one of tho'e 'ite,. The 
Olcrmountam Victory Trail Aswc1ation (OVTA) became the pnmary IChldc to take care of 

the trail and to ...... tcll it\ story. 
And the OVTA has been domg that for more than a quaner century now. Each ~car. on 

Scpl~mber 24th we take our lint ''eP' from Dunn\ :\.1eado"' in Abingdon We 'top :11 the 
Pemhenon Oak about 2.00 P~t that afternoon and 11e hold muster just as Captam John 
Pemhenon did on that same day back m 1780. We .,tand under the ..arne tree and pay tribute 
becau.,c 11 is the only l..no\\n h\mg "artifact" from the Campa1gn of the (hcrmounlaln Men 

And then we mo~c on down the trail. following the same route (~ much as we can), 
campmg m the same camp~llcs (as much a.\ \\e can) for the nel\t 14 day' until October 7th, the 
ann11er.ary of the Battle. 11 hen 11c walk mto Kmg' Mountam National :\.1ihtary Park at J:OO 
PM in the artcmoon 
We follow the foot,lcp,. We tell the story. Boy. do we tdl the ,tory. Each day. each night. the 
communities tum out to feed us our meals and to hear the story of the 01ermountain Men. 
School children. old timer., eager minds and questioning eyes regurdb' of age. hang on the 
words. For a moment or two they ride their unagination~ and follow the footsteps Th.:y 
explore the .,paces between left foot and right where the \tory ot the 0\ennountain Men. the 

story of America rc'idcs. 
Th1., \lory was brought to life last year by Chaner Communicallon' of Hickory. "-onh 

Carolina and their producuon. m as~oc1a1Jon w1th OVT-\ of a ne"' v1deo called. 'The Road to 
Klngs 1ountain. A grant from Stonecutter Foundation m Spmdalc. North Carohna. aiiOI\ed 
OVT \ to place that \'Ideo in 01er I 00 \Chools along the tr.til JU't week\ before the 200 I 
reenactment. 

The dream 1' being achic1cd by the new dreamers. The story IS being told. But \\att! 
Stop' When we Jo,e a piece ot the tratl. 11e can never stand on that spot and tell the story quite 
a-. well e1er again. That ;, becommg our new dream. That1s our new reahty . 

01 the Jl2 total miles in the trall. only ~orne 50 remain that ha1c not been co\ered up by 
modem high11 ays or 'hopping centers or subdivisions. At the annual mecung m Octoher 
2000. the OVTA pledged 1t~elf to the protection and pre,en-ation of what rcmams·of tho'e 
la~t 50 or \0 m1les of the Campaign of the Overmountam Men. We have de1clopcd a trail 
protection plan and we have contracted to begin the GIS computer mapping of the trrul \Vhcn 
that'., done. we'll find out who owns the land. We'll find ways to work w1th those landowners 
to achieve the h1ghcstlevcl of protection that is practical and (l(l"lble We' ll keep walkmg the 
trml each year. We'll keep telling the story. We'll do our best to make sure there·, a., much of 

the tra1l left to .,land on and tell the .,tory from. 
But 1'1e lc:ft you hangmg ha\en'tl? Up 01er the mountain on the mommg of September 

26th. 1780. f'ollo11 mg the Yello11 Mountam Road over the cre•a ot Roan Mountam. Down 
1010 Roaring Creek and the headwaters of the :"onh Toe Ri1er. Down to Gr..Lss} Co1c, no11 
Spruce Pmc. A choice. From here the} m\bl drop off the cre't of the Blu..: Ridge (actuall} the 
Blue Ridge Parkwa) toda~ ). There are l\1.0 routes. If they cho-c: one. Fergu,on and h1s army 
m1ght be commg up the other at the same time and get in behmd them The1r homes. their 
famibes would he at the mercy of Fergu~n and his men. The dec1,10n 1s made. They split 
the1r forces . Campbell and his Virgmians go do11 n through Turke} Cove and the waters of 
Annstrong C~-ct.. where the} spend the night of September 29th Shelby and Sevier follo11 
the Yello"' \1ount:un Road do11n into the 'onh Co1e \!.here the} \pend the mght ot Septem­
ber 29th (~urn:nt OVTA pre,1dent Allen Ray live> on the Ian~ where the 01ermountain Men 
camJX-d that mght) Shelhy and Se1 1er recehe a 1 tSJtor that night, Colonel McDowell. him­
-.clf. He bring 11ord that some 350 nulitia men from north Central Korth Carohna 11 ill meet 
them tomorro11 at h1~ home m \!.halls no1~ Morganton. :-;c. He al<.o brings word that Fcrgu,on 
1\ encam~-d at Gilbert To11 n !current-day Rutherfordton, KC )-tbCL-c day' ride 'outh of hi~ 

home. 
Then the ne~t morning. September 30th . Shelb) and Sc~ier up o~c:r Lm\ille ~1ount.ain 

(O\crlook.ing Linville Gorge and Ha11k' s Bill and Table Rockl Campbell and h1' men folio"' 
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the :'\urth f-ori.: ot the Cata\\ ha R1'er !north of Manon, !'\C). lbe) come bacl.: together later 
that da) and tim'h theu march to McDo\\dl's -Qual.:cr Mcado"' I' the name his home 1s 
kno\\n by. Earl) e\enmg. Colonel Ben Cleveland and \1ajor JO!'Cph \\m,ton nde m \\lth 
thetr .'50 men 11lcre ts great cheer m camp th1' mght. Thctr army ha' gnMn. The) kno" 
"here thetr enemy 1'. 

October I ,t, on the rood Hard rain. St<>p Send out s..-oull.. :'\o 'tgn of fc:rgu-.on D.! .. ,,~c 
to 'pend another day at the same camp. Al-a dc.:tdc they need an m crall commander-a gen· 
er.d officer Mthua' \\ere not m1htar) men . lbey "ere \Oiunteef\ "ho \\ere <.-ailed up or 
called upon to meet \Orne emergency or communH) need. Enhsuncnh ranged from 30 to 90 
da)'· When the job "a' done. the) \\ent home. They \\.ere nCilt,~ued uniforms or arm> They 
came to the muster at Sycamoce Shoal\ \\lth thetr O\\n food. o"n nne,, o\\n hor-c,, O\l.n 
re'l'llutlc>n to brmg tht> bu,me" to an end. 

So. on O<:tober 2nd. 1780 Colonel William Campbell of Virgm1a "a' ,o:Jected to lead the 
campatgn ot the Ownnountain -"ten. He had tra\ elt!d the furthest. brought the most men, 
and. \\as the only colonel not from !'\orth Carohna. He \\Js the likely chotec. 

The next mommg October J. the cha\C re'umcd. Tra,t!led about live rntles and camped 
along the \1.3ll!f\ of Cane Creek. Must tmponant now to get \COUh out and not he trapped or 
ambushed h) Fergu"''n \/ext morning October 4, approach Gilben To\l.n prepared to do 
rottle. Fcrguwn IS gone. lias been gone since late September Heads hang. Disappointment 
cu,er.. the mnks. They'\e been on the road mer a \\Cek no\\ Sno\1. on top of the Roan. Hard 
ram the la't I\\ o-and-half days. Food'~ aJmO>l gone. Eating parched com and Jerky. They are 
chasmg a gh<ht a.ro'' tltc counli),ide. They are folio" mg a thousand-man army. There t> 
m>thmg left to cat. They arc Ur<.'<i. The) are hungry. Their dream Is dimming. 

The puf\uit begtn> ane\1. the next morning. Tra\el 15 mile, or ,o. Camp at Ale~ander'' 
Ford olthe Green Rl\er (south of Rutherfordton. lSCJ. Middle of the ntght. A rider come' tn 

}etling loudly lor the camp commanders. The sentrie~ almost 'hoot htm. He i' blindfolded 
and tal.:cn to Shclb) and Se' 1er and Campbell. He i' Colonel \\ilham L:tC) of the South 
Carolina mthua 1\ho ha' heen tra.:king Fergu<on H1' men ha\C captured -.coub tal.:tng a 
me~ sage from Ferguson 10 Com\\aJli, The me,;age ash for retnforcemcnts (Tarlton and hh 
murderou~ dragoon,?) and says that he 1s retreating towards Charlotte and Cornwallis's head· 
quaner-, hy "'a} of the road pa,,mg Kmgs :-.1oumain. 

La.:y 'uggests they meet up the next day at the Cowpcn'> tn 'iouth Carolina-a Tory· 
O\\ned gathering place for cattle to be -.hipped to market 10 C'harlc,tun. L:tcy and his men 
arrhe in the afternoon. The 0' ennountatn Men arri\'e just after -.unset. They have ridden 29 
rmtes tht'> day. It ., the eventng of October 6th. lt1s thetr thineenth day on the campatgn. It 
begins mining. llardcr. The ntght i~ dark-the fir~t quaner moon \\.as l\\O days ago on the 5th. 

The be~t 900 men, the be~t 900 hor..e>. are selected. The dmc for Fcrgu'>on has to hap­
po:n now. If he 1s rem forced, or tf he reaches ComwaJiis 10 Charlotte. the day is lost Into the 
ntght they ndc. They remo\c thctr frock.'> or blanket\ to wrap thctr flmtlo.:ks to keep them dry· 
Through the mght. through the mtn and the darl.. they nde. Resolute men. bound together b} 
theu common purpose. ' llte) \\ill not fail. The} must not fatl. 

Cro,smg the Cherokee Ford of the Broad R1H:r (ea't of Gaffney. SCJ They ,top. They 
mu't re'l Shelby ndc:s up. "1SO. I "'ill !'\OT stop. I "111 ride tnto the very he an of Com" aJiis 
htm-.cll he tore I top" The) conunue ort. 

Ills m1d·day on O<:tubcr 7th. The rain stops. The) pause near a hou'e and ..end m a s.:out 
to collect tnfurmauon. The) learn that Ferguson and h1s Army ha\e >Ct camp awp the open. 
flat crest ot Ktng' Mountatn A g1rltn the hou>e had deh,ered egg' to Fergu"'n\ o\l.n camp 
that roommg These men. the..e 0\ennountatn !\1en. do not stop 10 hold counc1l a. an army of 
mthtary men m1ght do. They 'imply do DOl stop From h~back. they mal.:e thetr battle 
plan, They "ill 'urround the moun tam. Each colonel "1th hJ, mihua "111 tal.:e thc1r posllion 
and as one. \\ttl dn\e to the cre't. (We team la1er thai Fcrguo;on has said the God Almtght) 
and all his angel\ \I. ill not remO\e him from thi~ mountain). 

The O'cnnountam Men dtsmount and bobble thctr hof\Cs hack a 1\ay, from the moun­
lain They approach on foot It is three o· clock.. Campbell and h1s men up one stdc approach­
ing the crest The) ure 'potted and fued on and dmcn hack do\\n Shdhy and ht\ men !rom 
the other 'tdc nf the mounliUn The) too are ~potted and fired on The liN ten manute' ol the 
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Battk uf Kings Mountain ha\c passed. In tho\C ten minute>. all the other colonel\ ha'e 
gotten their men in place and are read). A!, one. the 0\crmount.atn \fen. the ')clling bo)'"· 
~plit the tur wtth thctr war erie~ and the fire of their rille,. Three ume' they charge: the c.:rc't. 
Three time' they are driven back down. Fergu.<>On ride' the cre,t. a blue and \\-httc checkered 
shtn. atop a white ho!"it!. blo" ing comman<b on hi' 'ih a w ht,tlc~. The fonh time the: charge: 
come,, the To£) hn<' breaks. Fergu-.on -,ee, that it ts not God Almtghty and hi' angel\ that 
ha\c come to rcmO\C htm, itts the Ovennountain Men. It., ht end. 

He breaks for the end of the mountain. right into John Se\ tcr\ men Nineteen }Car old 
John Gilliand -.ces him coming. Rat..e' his rifle. aims, pull' the tngger. Click. Doesn ' t fue . 
Turns to the: man be'ide him Stllty-rwo year old Robc:n Young. '1'hcre\ Fcrgu,on, Get 
him" Robo:n Young an~wcr.. 'Til -.ee what "01' S\\-ect Ltps" can do. (he'd named his rille 
after ht' wife). When Ferguson hit the b'Touod he had etght bullet holes in him. Nn one know> 
\\hO did the killing for 'ure. but Robert Young gel:> credit. !lis nile, S"'cct Lips, hangs in the 
State Mu\cum in N~hville, Tennessee. 

A little al"tcr tour o ·dock in the afternoon. The battle i" over h lasted an hour There are 
some 65 wounded patriots . There are 28 who will not see the '>unset that day. Every smgle 
soldtcr under Patrick Ferguson h either dead or caprured Every single one. The battle is 
over. The dream ts real ! lope begins to spread again. 

The Saute of Kmgs Mountain wa:. the turning point of the Revoluuonary War. Three 
months later, Tarlton and the entire light infant!') capability of the 'outhern Britl',h Ann) was 
defeated at Co.,. pen~ !January. 1781 ). Three month' after that, GUtltord Counhou~e !March. 
1781 ). Whtle the Brithh won the field that day, their commander.. lamented that "one more 
\UCh victory and our cau .. e ~hall \urely be lost." And it \\as. Corn.,.ulhs \Urrendered to 
General Wa-.hington at Yorkto"n in October. The war \\-3.\ O\er. The: American colomes were 
a Ire.: and independent count!'). The Battle of Kings Mountain helped make that happen 

Fig. 2 An anuque postcard (front and back view~) from the early 1900's. 'ho" ing the famous 
Pembenon Oall. 
Coantrt a~, and I::Jw Stt1'111w.-g 
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The Pemberton Oak'? h\ days are numbered. I am afraJd Marun ~Iii ncr of the Tenne~­
'>CC D1\is1on of Forc\lr) mspccted the tree back. m 1998 and ga\c U\ a pr~npuon to extend 
ll'> hie a., long as po"iblc:. The tree ha~ heart rot. nearl) hollo'llocd out You 'lloOUidn't kno\lo 11 

to look at 11, though A cro11.n ,pread of probabl) ISO feet or ;;o, Good ma'>t producuon m 
peak ) ear. ~ianin ·., ad\ 1cc "'a., to appl) balan~ed fertilizer under the em" n 'pread 1" 1ce a 
year and appl) lungKide and m..ecucide up in the L'a\11) . We''e been domg that We ha\e a 
little re\ohmg lund that help, pay for that. 

Oh )eah. Alh:n Ra} picked up a fallen limb. He cut a 2-in~h thiCk di'k and then hand 
\anded and hand rubbed it "1th hn-c:ed oil to a deep. glo11.ing lu,ter. We mounted that on a 
plaque The Pemberton Preservation A'lloard. We' \e only given outt'lloo. 11lcy go to 'omeone 
"'ho ha' made a '>lgmficant. tangible. on-the-ground conuibuuon to the protecuon ol the traii­
\Omeonc who has actually ,a,ed a p1ece of tbe u-:ul. What better lcgaC). huh'~ 

And speaking of legacy. we had o;ome new people JOin the march l:~!>t year for the fiN 
time. The Bowen\ from Georgia They had a whole handful of ancestor- m the Battle. They 
collected a bag full of acorns from the Pemberton Oak. Alan and Scou Bowen, the} own a 
large tree larm in North Georgia. The acorns are in the ground now. Some are growmg. 

And \0 I close. We know, one day. a big wmd or snow or an icc 'torm will bnng the tree 
down. It will fall and take 11s place among the ranks of the o~ermountam Men as a memory 
that we cherish . It 11.111 take its place in the Story. 

Thanh for listening to our story. Good-bye my friends . ~ike. 

For more informauon about the annual reenactment or joimng or supporting the 
()\ermountain Victory Trail A \OCiation. or to order the Road to Kings Mountrun Video. con­
tact OVfA ut PO Box 242421. Charlone, :-IC 28224-2421 . The C0\1 of the \Ideo i' $25.00 
Please make check. pa}'able to OVfA Half the proceed\ go to"'ard' protecung the Trail' 

Mike Dahl ha!> been with the OVfA since 1978. He has follo'lloed the foot\tep' of the 
O'ermountrun Men dunng the annual reenactment O\er 20 time' He 'lloOrked as a planner 
"'1th Tennes-ee State Parh for 22 years and 1s a 1977 graduate of the f'on:'t Recreation pro­
gram at the Umver..uy of Tennessee m Knon1lle. He ha' wrapped h1s arm' around the 
Pemberton Oak. D1dn't e1en go half way around. 

CEditor'f Nme Watch for an update on the Pemberton Oak in the next issue.) 
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Northbrook's Champion Bebb Oak 
(Quercus xbebbiana) 

Compiled by Ten) Cichoki 
Village ot Northhrook. Depanrnent of Puhhc Work,, 

Northbrook. Illinoi-. 
" tth ctlitonal comment' h) 

Thomas Green, Ph.D. 
Village of Northbrook Public Work-. Stall 

The Vtllage of Northbrook i'l l~ated in the Northfield To\\n\htp ot Conk County m 
metropolitan Chicago. The land was originally wet prJtrie with the swell\ and 'wale' typical 
of glactated landscape-. ol the Midv.est. Many of the \Well\ are upland' that had contamed 
numerous mesic tree 'pecie\, primarily the oak and hickory savannas recorded by carl; ~et 
tiers to the area. In 1839 and 1840 the surveyor; made excellent record' of what they saw. 
mcluding the tdenufkallon of original vegetation. Their record' g11e a 1ivid ptcturc of 1vhat 
was prame ("'tt for culttlation"J. marsh ("worthless"). slough. creel.... mer <Chn:ago), and 
timber groves . Most of the tree 'lpecies recorded arc still gruwmg in Northbrook. 

Northbrook', champion oak. whlch ts believed to be a Bchh oak (QunnH xhehhimw), 
ha' heen gro\\ ing on the northweM stde of town in the originally recorded umber grove for an 
esllmated 245 to 400 year-. Core 'amples to detennine the true age ha1 c not been taken 1v1th 
an increment borer fur fear of 
cndangcnng the tree's health. 
Other oak tree' remo,ed m 
the area ha'e been dated be­
t\\een 186 to 211 year' old. 
(ba..ed on an mde:ot provtded 
hy Dr. Thoma' Green, Ph.D.) 
and their stzc, ranged lrom 
42" to 47" DB II (dtameter at 
breast heigho The Bcbb oak 
measure-. 56 feet in hetght 
(17.1 m) with a ISS ' (1.9 m) 
circumference The DBH is 
49.3'( U m ). last recorded m 
September. 200 I. It ha' a thick 
trunk. \\hkh \Upports a ma.s­
'ivc, !14- t'oot wtde (25 .6 m) 
lo\\ canopy atte\llng to ih 
gTO\\ th in a prescttlcmcnt sa­
\anna. ~10l>t oak~ which gre"' 
m tht\ habttat tcnd<.'tlto ha\c 
a more open habn vv tth e:\tcn­
~i\e laterJ! brancbe' that were 
a' thtd: a< trunk> of other 
smaller trees nearby 

The Bebb ook gro\\' on 
private property on Sun,et 
Lane in north\\ est 
Northbrook. The tree, groY. ­
mg m a grme 'urrounded by 
smalkr, ofhpring oaks. \\as 
"dl cared for by n couple who 
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Fig. 1 The old Bcbb oak , arboreal emblem ol 
Northbrook, fL 



bought the hou-e 10 19-'9 and lat~r <.Old it to the current o" ncr' in :!lXlO The tormc:r o" ncr 
rcmml<;ccd 1n I 9<18 ho" lh~<:kl) fore,teJ h" nc•ghlx>rhood had been 'o!.llh bur and "hllc oa~r;, 
before .:on,trucuon and de\clupmenl 10 the to'o!.n cau~d a lot of the larger <>a~' to be rcmo,ed. 

The tree was cnns1dercd a bur oak (Qunruf JTUJCrocarpa) until Dr. Thoma> Green. Pro­
fC!o,Or ol F·or~lr) at Wc,tem llhno" Um,er-~t), wa.' a'ked to evaluate 11m 1999. Dr. Green 
performed an JntcnsJ\~ unc} of many oah in :-.:nrthbnxlk that }Car Aller loolung at th1, 
ucc's lc;l\e' and bark O\er one gro"IO£ ..ca."~n. Dr. Green behc\ed that the tn.-e was a natu· 
r.dl) occumng h}brid called Qunrus xbebbwJW. or Bcbb oak. The lca'c' uKilcatcd a rna of 
"hit.: oak (Qut'nus alh<I) and bur oak lea\e,. 

RESOLUTION 
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Gcnc1all} Dr. Green looks at !he lcaYcs and bark ol an oak When he lind charactcnsllcs 
that do not lit on.: or the other spec1e~. h.: determines the oak is mmt hkcl} a hybnd Acorn\ 
are 'cry u,cful 1n identification. hut the~ were not pre,ent ut the lime of the 101tial 'UI'\'C) . 

The acorn' pu:kL'tl m 2001 had characteri>tics of a bur oak wtlh the fnngcd cap Howe\Cr,lhc 
cap did not co~cr the whole act,m. Rather the acorns appear to be narrower than a t)iplcal bur 
oak and the cap on!} co~ers the acorn about J/4 of the w·a) down The fall color of the Bebb 

oak "a bur oak color- golden yellow brown. 
The Bebb oak was named by C .M. Schneider m honor of M1chacl Shuck Bebb. an lllutol\ 

botani't Dr Schneider was the first to describe the Bebb oak in 1906 !rom a ,ample ul a tree 
from !he Bebb tarnily fann 'oulhwest of Rockford. Dlinms. Although the hybrid nak i' named 
for ~lr. Bebb. Bebb's true acclaim com~ from his taxonom1c work w11h willows. 

Becau'c of the uruque characteristics and powerful stature of the tree. tht: Dncctllr of 
Public Works. Jim Reynolds, took an interest in the tree. Mr Reynolds. a public servant for 
Northbrook for O\'er 33 year;, had an opportunity to obse~e the tree over many growmg 
sca\On\ He soon deemed it his "favorite tree in Northbrook". Because of hi\ growing affec­
tion and interest for the Behb oak, he worked diligently to have the tree rccognitcd for its 
contribution to Northbrook. He petitioned the Village Board to have the tree designated as the 

official Vi II age tree. 
Other oaks found growing in the Village during the survey conducted by Dr Green were 

found to be Bebb oaks. How-ever. the de.~ignauon of the most notable tree ol them all went to 
the historic Bcbb oak on Sun,et Lane On January II , 2000. Northbwok \ Prc\ldcnt and Board 
of Tru~tc:es oOicially de~1gnated the Bebb oak as the Oflic1al Tree of ~orthbrook. The Bcbb 
oak ha..\ been recogntLed m variOU> pmmouonal work~ relating to the tree' ot Northbrook. 
most notably "Gems of 1\;orthbrook", a 4 color. award-winning bookkt. 

Since propagation of future generations from our Village tree i~ of utmo,tlmponance. the 
VtUage contracted v.11h St. Aubm's :'liuf\Cry of KirkJand. llhnms to propagate appro)timatel} 
I SO seedling\ I rom acorns from the massi'e Bebb oak. The ini11al plan v.as tn buy back the­
trees in 7 to 8 year\ at 80'k ollhe current selling price for that 'pec1es. L:nfonunatel}. rodent 
predators during heavy .. now cover destroyed nnually the enure t:rop that v.mter A second 
batch of acorns wa' collected m 2001 , which marked a bumper crop for acorns m the llhn01s 
area. ThiS batch of acorns was delivered m September 200 I to PosSibility Place Nurvcry. in 
Monee. Ulino1~ for propagation. Mr. Connor Shaw, ow ncr of Possibility Place Nur..ery. 'pe­
cializes m native woody plants of the lllinob reg1on. His pmpagauon techniques mdude 
planting the acorn' when their moisture content is sull high. using long, !luted grow ·tubes 
with water wells. and yards of chicken wire enshrouding each cell pack to prevent predators 
from destroying the crop. He keeps the o;eedlings in cold frames until they are ready to be 
moved mto grow-bags for final nursery liners. We will lind nut !hi' 'Pring how well the 

seedlings arc growmg. 
Howe,er. as Dr Green cautioned. the only exact way to get Bebb oak 'ccdhngs i' from 

vegetati\e propagation. As w11h all hybrids. the fru1ts can edub1t charactcnsucs ol one or the 
other parent. Pollen ..uurce and species makeup of the o;urrounding oak~ would great!} influ­
ence 'cedhng genotype. If we stud} the seedlings. we may be able to tell which parent 
characteristic predommated m the 2001 acorns. bur or white oak. 

In June of ;woo. nev. owners bought the propert)i with the Behb oak on Sun..et Lane. The 
new owners 'howL'tllhe 'arne enthus1asm for the grme of Bebh oob 10 lwnt ot lhe1r home. 
They al-o had plans to build a new home on the 2-acre parcel. That \arne year, they applied 
for a permit to build a much larger houo;c on the back of the lot, w-hile still lt\ ing m the smaller 

hou-.e m the front. 
Thh wa' a ~ituauon that v.a' unusual since mu't Jl<!muts re<!Uire dcmoliuon of the extst­

ing residence before a new home can be built. In an clfort to protect the Bebb oak from the 
inc\ltable construcllon di'turbance, Village official\ negotiated an agreement with the owner. 
The agreement allov.ed the home to be built while the owners Ji,eJ m the old house, tt they 
agreed to protect !he Bebb oak above and be}ond what was called form our ,lfict tree protec­
tion ordinance. The agreement, called a restrictive co,enant. e>tabli'h"-d certain protecti~c 
requtremenh. In the event anything happened to the tree bccauo;c of con~trucuon. the owners 
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agr.:ed to replace th<! tree for 1b enure value ln ellchange. the O\\ n.:J'oo \\uuld recei'e a 'ari­
an"c to the c~mmg code that allo"cd them to rcmatn m the I! d"'clhng dunng the con~tru~tion 
of the ne" home. Pr01ecting th.: Bebb oak no" \Ooould rcqu1re umque 'lte de'1gn and con­
stru~uon log~ uc' a~ "ell as additional dihgence by Village offi<;lals to monitor ~-on,trucuon 
acU\ II) to en ure the rree's safety. 

fiig. 3 "<orthbrook take, care to protect ib old Bebb oili during comtruction. 
PI , n ~ II/ rlu- uuthof 

' orthbrook ha-, a comprche~i'e tree prc-ervation ordmance that was passed on August 
16. 1999. Later, m March 2001. the ordmance was modified to protect "Heritage" trees. The 
ordmance calls for protecuon of all trees 6" DBH (diameter at breast hc1ght) or larger m the 
entire yard. Tro..-e" that ment elltra proteCtiOn are trees that are considered "landmark" or 
"heritage", 

Landmark 1'reEs -12" DBH and larger 
larger 
Ba""'O<xl. Bla~k \\alnut. Buckeye. Gingko tmale). 
()6"+), 

H1c kor) ( 6 • J, ln>n\\<Xld t 6 • J, Kcntuc k) Coffeetree, 
06"+) 
:-;orna) ~taple-includmg Schwcdlcr Crirruon Kmg. 
Oak t !!"+)-all spo:<:lc,. Red maple. Sugar maple. 
\Vhne a'h.ComlcJ'oo· Bald Cypre" Cedar (single 'tern). 
Da" n Red...,ood, Fir Spru~e and White Pme 

Heritage Trees - 30" DB II and 

!ron"ood C I o• + l. American elm 

Hentage trees include the 'er) be\t specimen\ of -elected landmark trees and pre-date. or 
corre,pond "1th, the incorporauon of the Village of Northbrook m 190 I. Another character­
Istic of l kntage tree' j, that they ha\e ~unned cata,trophic d1-.ea.-e, that ha'.: killed trees of 
that spcc1es .:ithcr regionall) or nationally. If tree rcmo,al of any of the-e Landmark or 
Hcntagc tree' 1\ rcqutred. a replacement guarantee of an equal number of mches 1s needed 
bet ore the trt>c remo\ al is granted. If a Heritage tree 1\ requc,tcd to be remo\cd. a \pectal 
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hcanng 1~ held hefore the Village Board of Trmtcc,, the Village \tanager, and the \1llagc 
Prt:'ldent before the penni! can be granted. A zorung \anance or deo;1gn moJ•lication 1, lre­
qucntl) the b.:ucr altcmaii\C to remo\ ing an irreplaceable tr~-c . Duong construction. all trees 
6' DBH or larger mu't be fenced offwnh tree-pre~enation fen~1ng Additionall). an) 1mpact 
by uuht) work mu,tlle appro'ed pnor to e~ca,auon. In some c-ase,. the uuht) v.ork lllU't he 
d•recuonall) bored. or augered underneath the tree's nxl! S)\tem. Current!). there" no fcc 
for a tree removal or presenauon penni!. 

Smcc the Behb oak i constdcred the Village Tree. the Village oflic1ah met '' 1th the 
home ~ general contractor, Jand~cape :u-chnect. engmeer. and the ov. ncr he fore any comtruc­
uon work actuall) b.:gan Issue~ regarding the logi!.tic~ of the con,trudllln v..cre ,JJ,cu"ed 
''ell ahead of time. In 'orne mstance,, several meeting-. were held on 'ite to go mer change' 
that had to he made m the field . To date, the tree ts ~un·iHng well dunng the wn-.truclton 

Thank> m part to the concerted effort of the :-.:orthbrook Public Works ,tall, the Building 
Department, and the En!!10eenng Department, the tree has been 'a\ed from repeated tree· 
pre,enauon fence 'iolations. as well a, intenm:e utility trenching v..url.;. Augenng of the 
pipe' was required in any area that might adve~ely impact the root ~y-,tem olthc oak trees In 
one ca.se, the water sen ite v. as moved to the west of the oak gnl\e to pr<!\ent any possible 
tmpact on the Bchh oak. 

BecatN! the Bebb oak •~ so Important. the ownef), agreed to have the tree pruned th1s 
winter. Wh1le the tree care company w~ in~pccung the tree during prumng. they di\CO\Cn!d 
a large hoiiO\\ in the top of the tr~"C. The hollow wa~ the result of a leader had decayed at some 
p<llnt 10 the tree·, life Upon closer inspection, the hollov. was v. tdc but nnt deep, ,md 11 
looked a\ though the tree had companment.alizcd an} further dc~-a). Rcs1dcnts told us that 
the) bc:heve a resident screech ov.l use~ ~ bollO\\ as u home. 

Although the tree care company had pre<cnbed fertJIIllng the tree, the Village arbc'ri'h 
disagreed, staling that the h1gh salt content in the fenili1er rrught be dctnmcntal to the tree and 
actual!) cause It to decline. The Village .., in the proce's of pertonrung h!sts on the 1mpact ot 
u~ing mycorrhi1e to help oaks rt:CO\Cr from stre". If p<>,ill\C rt~,ults are nhtamcd, the Village 
v.11l recommend thh treaunent for the Bebb oak a~ a pre,cnme measure to butler an) con­
struction IDJUry that v.a.s mcurred to root~ oubid.: of the critical root wnc 

~casure' arc being taken to change the e~isung trec-prcsenaunn fcncmg to cham hnk 
fence because ol the continued enJoreement problem~ v. ith the omngc construction fence 
currently hcmg used. Because of the small acces~ are;u,. many of the penmetcr trees arc 
suffering construction damage that ultimately w1ll he fatal to the trees. L1rgc sem1truck' 
contmuc to access the hac!.; of the lot and knock dov. n the fence u.s they gn. Puumg up the 
fencing repeatedly has become a regular ritual for the general contrJctor 

As more tree' a.rc remo\ed. the entire profile of the canopy tree' will be changed 10 thi' 
area. These changes v..1ll ancct water percolation rates that. v.;ith the increa,ed ltnpcr\lous 
surface caused b} the ne\\ hou..e. v..ill affect the groundwater table profi le where the Bebb oak 
grows These changes rna) ultimate!) aflect the tree negall\d). These kmds nt subtle con­
strucuoo tmpach account for tree mortalil) after construction that 111 man~ ca'e' t' d1agno..ed 
a.' senescence due to the tree's age. 

Although ~orthbrook \ ordinance 1s strong. the subtle habitat change' cau~d b} con­
~truclloo a.re dJflicult to enforce and mea.sure. Often a tree prescnauon ollic1al puh creJenc~ 
in the tree's ab1lit) to recO\cr from the ~ock of the v..hole con\trucuon proces- and adapt to 
the new cond1Uon' Ill> forced to h\e in . Howe,er.JUM like v.1th people, the older the tree, the 
harder it is to change and adapt. \\'e hope that the Bebb oak v.tll conunue to he our Village 
Tree for man) )C3l"o to come. Thanl...s to our aggres\1\C tree presen11uon cllorts. the tree ha' 
an eJtcellent chance of un t\ al 

For mc>r< mjomwtum. comacl Tern Cichocki, Sorthbmok Tret' PreJI'nliiiOn OJjicer 
,'H7f272-471/ <'II. 203. 



LIVE OAK SOCIETY 

B) Coleen PeriJJom. Landi") 
Chairman. l1le Ll\e 0; I,; ScxJLl) 

~609 Purdue On\~ 
Mcllilne. LA 7003 

In Lou•s•ana, home ot the LJ\e Oak SocJel). the h'e oak trL>e, Q<~en·m \1rgmwn<J. ma) 
be found m the center ul a cleared 'aunna. m Cit) pari.: gm'c', m all~es fronung plan tattoo 
hou-e,, and on ndge' ot htgh ground along the coa'l llley pro' 1de 'hade, food for animab 
and m.ml..ind, protecuon I rom 'tonn~. and peaceful ~htude tor the "'ul JU\l h) hemg there. 
Called the h\c oal.. be.:ause 11 I\ n.:,er complctcl) hare and \13)' green all of Jh hfe, 11 ., 
adm•rcd and rc,pectcd by thou,and' of people 

" The li\C oak., the nnhlc'l <lf all our trees. the mo't to he admired tor 11' beaut), the mo~l 
to be re\pectcd for 11' majco,t) and d1gnity and grandeur, m<hl to he praJ,ed for It\ \trcngth, 
mo\l to be cheri,hed and \Cncrated for it~ age and character. and mo\t to he loved ~ llh grati­
tude for 11, henelicencc ot o,hadc for all generation\ of man d~elling ''lthin it\ \'JCIOil)'." 
Such eloquence ~a.' ~rillcn m 1934 by Dr 
EO~ in L Stephen,, the liN pre\idcnt of the 
U OJ\ cr.. II) ot South~c,tcm Loui,Jana, "hen 
he founded the Li'e Oak Societ). Stephen' 
propt•,cd a charter h't nt 42 member- com­
fllhCd cnurcl) of h' e oak'· ea.:h of them I 00 
year. old or older Onl) one honor.I.I) human 
member ~a, allo" L-d. an honor .!f) chaJrman 
tn regJ,lcr the tree\. 

Stephen' ga' e 10\trucuon\ on mca,ure­
mento, for mcmber-h1p. "Take the guth of the 
tree ~ 1th a tape hnc. at a he1ght of four feet 
trom the ground Al'o mca,ure the diameter 
of the 'pread, from lip to lip ol the longest 
limb,, and c,umatt: the height. Tree' younger 
than a hundred year- old Cthc requ1rement is 
that a tree be at least 16 feet in cm:umferencc 
to be declared 100 year. old) may be noted 
and li\ted for the 1 umor League." Eight feet 
to 16 teet I\ CllO\Jdcrcd Junior League mem­
bcr..hip The liN branch of the Junior League 
~as I 00 trees on the USL campu' "includ10g 
I 8 that arc c'actl) the age of the Thcntieth 
Ccntuf), ha\ing been ...ct out on Jan I, 1901.'' 
In Januaf), 2CXll. those IR tree' \\ere honored 
10 a pec1al ceremony by the U\e Oal.. Soc1 
et} and the cll} of Lafa)Clle, Luui,iana 

Fig. 1. Dr Ed~ in Le""•' Stephen,, Founder 
ol the LJ\C Oal.. Sociel} 

t:nlortunatcl). Stephen' died 10 1938 and the Soc1ct) floundered unul 1957 \\hen hh 
daughter approached the Loui,Jana Garden Club Federdlion \\ho ap-ecd to a"ume the rc­
'IX'"'•h•hue' and goal~ nf the Society 1be rule' arc fC\\ and 'lmple Mcmbcr. ~hall not be 
"hllc ~a,hcd. :-lo member ,haJJ be de,ecrated \\Jth ad\CrtJsement--thal mean' no 'I[!Tl' . 
And. most 1mpurtant, 'thou 'halt not kill' -no ~qucrcocJdc". 

To 10'ure ea~h member 11, o~n •dcnUt), 11 I' g•'cn a nanlC h) 11, m• ncr or 'JlO"'or upon 
rejp,tralll>n 10 the S<XIt:ty. It 1\ aJ,o g•,en a regJ,trallon number Some trC~"lo are named alter 
the lO\\n 10 "h•ch the} Inc, like the ''Destrehan Oak" 10 DcMrehan, LnuJ,Jana Some .tre 
naml'd alter the o~ncr or 'JlOn,or a' "The Lee Bmg Oak" 10 Lacombe, Lou1'1ana In Ne~ 
Orleans' Cll) Park there an: dramaucally named oaks- "Dueling Oak" and "Su•c•dc Oak". 
:.1any are memnnah to lamJI) mcmbcr... Only thh pa't 'ummcr a 1ecnagc g1rl \\3.' l..illed 
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Fig. 2 The author of the article and the Chair· 
man (and onl} human member) of the Lrve Oak 

Socu!l) 

\\hen the car 10 '' h1ch 'he was ridmg 
slammed mto un oak tree ller parents 
rcg1,tcred the tree and nam.:d it 10 her 
memory and honor 

In the pan of ccntuncs the It' e oak 
ha' had a long record of scn.1ce 10 the 
United St.1tc' Ito. grcatlunb' supponed 
l)nch rope' lor horse thiC\c': dueb for 
honor were fought at da" n under oak-: 
the shade ot a maJesUt' oak pro\ldcd a 
selling for sigrung treauc' between the 
French and the Indian>; songs were com­
posed and mamagcs pmp<N~d 

Olticially, the United State' Navy 
u'cd 11\ wood for shtp huildmg for al­
most two centuries. Becauo,e its "ood ts 
so hard and "able to withstand drymg 
and welling, the government bought 
tracts of land m southern statcs, protcct· 
ing hve oaks that were there and plant· 
tng mme After the Ci\ 1! War when the 
United States began to tum 11mards 'htps 
made ol uun. the Jt,e oaks began to en­
JOY a more rcla,ed life 'l"h<!y began to 
be mostly things ol beaut) and poetry. a.> 
10 Walt Whitman\ poem ·1 Sa" 10 Lout· 
"ana a Ll\e Oak Cirowmg 

But nature would not let some oaks hve a life of lel\ure Follo.,.ing tht> dc,astallon of 
Humcane Hugo 10 19ll9. hdo\cd oak.s on Johns Island. South Carolina. were left mangled 
and usele,s. The good cttizens ofl'ered thetr trees for the: restorauon ol hl'toric 'hips and more 
than I 00 tons of live oak wood pro\ldcd new life to old sh1ps. 

Today. the preamble of the Live Oak Soctety of the Loutstana Garden Cluh Feder.nion. 
ln.:\ Constitution read> "Wherca' the Live Oak is one of God\ Creatures that ha' been 
keepmg qutet lor a long ume. JU'>I standmg there contemplating the \lluaunn wtthuut ha' ing 
~cry much to say. but only incrca.-.ing in sii.e, beauty. strength and lirmncs\ day by day. With­
out getung th.: attenuon and appr.:ctation that it merits from it\ anthropornurphtt' fellow-mor­
tab: and Whereas 11 ha' been found that organin~Lion and puhli~-ation arc a gl'•od mean-, of 
promoung influence and sen tee 10 the world, Therefore thi' Con,titutton for an univer,al 

a'soc1ation ol l.i'c Oak\" hercb} ordained and estahli,hcd." 
Adhenng to thts Con,utuuon. the h\e om TC\pondcd 10 grcal VOICC and toda} the Soci­

ety boast\ ol 4.075 member~ 10 thl!lccn ... tales. Ch3lrman land the on!} human penmued tn 

the Soct~"l)l i' Colccn Perillou" Landry "'ho,c intere,b began as a ~h1ld when her father 
attach~-d her 'wing to a live oak tree Her mother. "'ho ah\> had a gre-.1t luve for Ji,e oak_,, 

forbade anyone to cut e\ en one branch of her trees. Thus. a lm e affatr w tth oak, began on the 

Great Rner Road m Monu. Loui,tana 
Landry has tru\eled hundred' of mile' measunng live oak... for rc~mtration She ha.\ 

measured oaks at St Joseph's Abhc} in Cov10gtoo, L..ouiSlarta, nammg them for previou' 
Bcnedicune Abbots. An oak in a cemetery tn Re-.en.c. l.oul'>tana, has lx"Cn named " The 
:\1sgr. Jean Eyraud Oak". E)raud 1 ~ a candidate for 'ainthood in the Cathohc Church. In 
coromemOI'lluon uf the 275th annhel'>ary of the Ursuline nun' in U.>ut,tana, Landry mea.sured 
and reg• tered some 20 h' e oaks on the con,ent and academ) ground-, She has trampe-d the 
banks ot Ba)llll TedJC and Ba)OU Lalourche tn Loumana and whc:r<:\er a potenual member 
resrdcs. Landry recently contacted the owner of Boone Hall Plantauon out,ide of CharJc,ton, 
S C. about regJ,tenng more !han 200 h\c oak' planted in 1748 h) Captain John I !all. 

74 



Fig. 3. The Se,cn Ststcn. Oak, \ho\\n h~re wtth 0\\ners ~tr. 
and Mrs. Milton Seller. is located m the Le" isburg area of 
Mendevillc. LoUisiana and is the current President of the 
Live Oak Sudety. 
Pholtl ', IJITI'f\ I{ rh~ uuthor 

The large>! 'tand of reg· 
1 tered Inc oaks h m Ctt} 
Park 10 ~ C\\ Orleans. The 
l311!est oak. and prestdent of 
the Lt\C Oak SoctCt}. h'c' 
on the shore' of Lake 
Pontchanram 10 Le\\ 1 hurg 
ncar \1ande\tlle. Loui,tana 
The ··sewn Ststers Oak'' ha' 
a g1nh of ~8 feet and 1s con­
stdered b} forester' to be 
1200 years old. The FiN 
Vice·Prestdent ts the 
''Mtddlcton Oak" m Charle -
ton, South Carohna \\ tth a 
gtrth of 31 feet Second 
Vicc-Prestdcnt. St John 
Cathedral Oak' in L.lfayctte, 
Loui~tana. enjoy'> a ginh of 
26 teet 7 mches. follo"cd b} 
the thtrd Vicc-Pre,td.:nt. 
"The Lagarde Oak'' tn 

Lultng, Louisiana, \\ ith a 
'pan of 28 teet. w\.fanha 
Wa,hmgton Lt'e Oak", \\tth 
a gtnh ot 27 fe.:t 6 inch.:,, 
rcstdes 10 Audubon Park 10 

:-:c\\ Orleans,l..out,tana and 
retgns as Founh Vice-Pr.:st­
dcnt 

Sun I\ at, the grcate't 
challenge of the live oak, I' 
fon:most on the agenda of 
the L1ve Oi!k Soc1et} in 
2002. A1r and ground water 

pollution. mainly chemical, was thought to be the killer of the Society's first president, "The 
Locke Breau>; Oak" in 
Tatt, Lou1siana. Lo­
cated aero" the 1\fi'>­
'I''IPPI R1vcr from the 
Bonnet Carn Sp11l 
''a}. the rna \1\C "ak 
rc1gned from 191.-t to 
1968 "hen 11 \\a> con 
\ldcred legal I} dead b) 
Count} Agent Ach1llc 
~1elancon Thc mer 
corridor m that :ll'ca I' 
lined \\ 1th ,hemu:al 
plant,, petroleum 
planh, and a nuclc:ar 
po11.er plant 

The next greatest 
threat to the hve oak j, 
urban 'pra\\ I, \\hlch 

Fi~ 4 Hi,toric photo of the Lod;e Breau>. 0.11., the ongmal presi­
dent of the Li\e Oak Society. no\\ dc,cased. 
f'holo Cotn'l<ri of th~ author 
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ptlcs tons of con.:rctc and SOli on top of the tree·, root>. literally smothenng the tree to death. 
With urban >prawl com.::s new roads and high\1-aY'· plo\1-tng down t:\erythmg m thctr path. 
The Li\e Oak SoctCl) ha' been tn>trurnental in lobbying states and counties to butld aruund 
li\e oak- rather th~n dcslrll)tng them. 

Through public relations campatgn~ and education nfthe puhlk the Sr><:tct} hopes to 'a'c 
li\c oaks m e\ery (ll>sstble situation . In the coa,taJ regions of the Cntted Slates 11 ha.s ~en 
pro\en that li\e uaks help protect agamst the fon:es uf a humcane. and residents tn those 
regions are bcmg encouraged to plantli'e oaks. It i' bclte\cd that the tree\ hon10ntal gro"-­
ing habits make them more able to Withstand high \\ ind.,, The em tronmcnt al'n ~nclits from 
a smgle live oak. as it absorb' about ~0 pound~ of carbon diu"-tdc from the atmosphere tn one 
year. while rcleasmg 15 pounds of oxygen into the :ur 

If a live uak tree lJUalifies it can be registered in the Soc tel} at no co'> I tel the ow ncr. All 
momc'> supponing the Soctcty arc furnished by contributions. along \\ith a 'mall budget of 
the Lout.,iana Garden Club Federation lnc. 

Further infomumon IIIII\' be ohtamed by 11 ririn~ rn rite cluumwn ar 3{)(/<J l'urclut· Drrn, 
Mt·twrrt, LA 70003 or e·mwlm~o: lrer ar CPL70600@ aol.com 

The Lll't' Oaf.. Sontf) 11 cbmc, l<lrtdt has rhr hwnn· ancl rhr re~11rn oj all ouh 111 tlrt· 
Soctt'l\' caf/ he IHtted at: """'.lmtHianuf/ardenduhl.Ufl( 
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The Live Oak Societ) 
of the 

Louisiana Garden Club Federation, Inc. 

Registration 

WHERE DOES THE TREE LJVE~ 
State ________ _ 

Parhh or County _____ _ 

City or To"'n 

NAME YOL WISH TO GIVE THE TREE __ _ 

GIRTH or circumference of tree (me;v;ured 4 to 4 l/2 feet from the ground): ___ _ 
feet mche\. 

SPREAD of tree <from fanhest tip to fanhest Up) __ fect. 

LOCATIO~ of the tn.-e (exact locauon. street and hou...: number. or 1n relation to h1gh"a) 1 
TOWN and CITY and Z1p Code. (Ple<!!>e list all reque\tetlmformauonl 

NA\1f OF O~ER --------------------­
ADDRESS OF OWl\ER -------------------

l'\A\11: Ar\D ADDRESS OF SPONSOR (If other than o"ncr) 

RE~1ARKS. 

tfan} ---------------------------

:-.:ote. Junior League Tree-:'>1immum gtnh of etght feet to 'l'te.:n feet. 
Ccntenanan-Gtnh over si~teen feet. 

Please maJI this form to: 
COLLEN PFRILLOLX L-\NDRY 
Chainnan, Ll\e Oats Soc1ety 
3609 Purdue Dri'e 
Metame, LA 70003 
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Errata 

Tim t.1hlc "a\ inad\t:rtently left out of Emile Ganhner-.' s amclc, Ecology ol Bottomland Oak.' 
m till! Southea~tcm Unued Stat.:,, from the 13!-t issue of /numational Oak\ (Journal # I:!). Our 

apolotueo, to till! author and our rc.Wer.. 

Table 1 SummaJ') of flood toler.lllce raung. ~hade tolerance raung and 'J'<!CIC'·'Ile a\\ClCiaUoo' ol 9 
common bottomland oak 'pecie~ endemic to the 'outhca\tcm Unucd State' <adapted from 
Putnam et al. 1960!. 

Speci~ 

Section Qrtn'C'lll 

overcup oak 
(Q. /)·rota Walt.} 

Flood Tolerance' 

Tolerant 

Shade Tolerancel Species-Site Associations' 

Moderately intolerant common on poorly drained 
tlats or ,)oughs 
with water hrckory 

\Wamp chc,tnut oak Moderat.:ly intolerant MoJcmtdy intolerant 
(Q. mtchmuii Walt 1 

common on loamy, well· 
dmined \lh!s, particular!} 
ndgc' ol older alluvium 
"'uh cherry bark oak, 
'"'cetgum and hrckone, 

"'hue oak 
(Q. alba L.) 

Secuon Lol>atat> 

Intolerant 

'"'amp laurel oal\ Modcrat.:ly tolerant 
(Q. laurifollll M1ch:~o.} 

:-<utlall oak Moderately tolerant 
( Q. nurtallii Palm ) 

w1llo\\ oak \lodcrately tolerant 
IQ plrdlos LJ 
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Moderately intolerant infrequent on \\CII dr.lined. 
older allunum w1th 
Shumard oak. chcrrybark 
oak. '"'cetgum. hickorie,. 
and loblolly pme (Pinus 
ltleda LJ 

Moderately mtolcr • .mt conunoo on poorly drained 
clay flat' and margim of 
sloughs and S\\ilmps or 
Gulf cna,tal plain bottoms 
wrth willO\\ oak, water 
oak anJ Nuttall oak 

Intolerant 

Intolerant 

common on poorly drained 
clay flats m 
recent allu' ium or the Gulf 
Coa\tal Plain. and the 
/1.1is,issippr and Red Ri\er 

Valleys ""'th green ash, 
S\\eetgum, and American 
elm 

common on many 'lte t)'pes 
but pnm:mly on high Oa~ 
and loamy ndg.:' ol recent 
allu\ 1um \\ rth \O.ater oal; 
lll1d ,wcctgum 



Speci~ 

~atcroak 

(Q mgra L.J 

Chell) bark oak 
(Q. paRoda Ral.) 

Shumard uak 

nood Tolerance' hade Tolerance! 

~f<>demtcly tolerant Intolerant 

Moderatc!ly intolerant Intolerant 

~fodcratcl~ smolc:r.uu Intolerant 
IQ. >hw11llrdi i Bu~kl.) 

common on ~ell dramcd 
luanl) ndge' and 
hsgh nah ~ ilh "silo~ oak. 
cheiT)batk oak. '~cetgum. 
and othc~. but abo found 
on JX)(lrl) dr.uned nah "slh 
'"amp laurel oak and 
:-<unall oak 

common on loamy. well­
dr:uned 'ttes, pamcularl) 
ridges of olda allunum 
wtlh ~-..amp che,tnut oak, 
water oak, Shumard oak. 
'"ectgum, and luckone' 

\Callcred on ~dl dr.uned 
ridge' ol older aliU\ ium. 
"slh cherT) bark oak. wlulc 
oak. '"cctgum and 
hllkorie' 

1 Ranking' range from \ef') tolerant. Tolerant. ~loderatcl) tolemnt. ~foderatcl) tntolcrmt. 
lmolermt. and Vel'} mtolcrant -\ddtuonal 'ource, mcludc Hook 11984) and ~kKmght el al. (1981 ). 

~ Ranking\ mngc frnm Vcf') tolerant. Tolerant, Moderately tolerant, Moderately mtolerant, 
Intolerant. and Vel'} mtolerant. Addiuonal wurcc!i mclude Edward' 1 1990a, 1990bJ. Filer ( 19')()1, 
Knnard ( 1990). McReynold' and Hebb ( 1990). Meadow' and Stant uri ( 1997), Rogers ( 1990). 
Schlaegel (1990). Solomon (1990) and Vouo ( 1990J. 

1 Addsuonal 'ource' mcludc Hodges (1994. 1997). 
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Authors' Guidelines 

General Policies 
The lntemauonal Oak Society will accept articles for /nrematwnal Oaks from member> 

Of" non-members as long as the material presented is pertinent to the genus QIU'rcus. Wntten 
contributions may be scientificltechrucal papers, hi toncal. horucultural. mstructional or gen­
eral interest material (stories/articles of a particular tree, event, place, person, etc.) or letters to 
the editor; a max of categories is encouraged. Material may be previously published or unpub­
lished. The author's name, title. address, telephone and/or (fax) number, and e-mail (if avrul­
able) should be mcluded. Any contributions longer than 7500 words must be approved in 
advance by the ednor. 

Copyrights 
lntenrationa/ Oaks is not copyrighted, but authors, photographeTN and artists may claim 

copyrights on their work. Anyone wishing to use portions of lntemationa/ Oaks for other 
publications should secure permission from the author, photographer or artist, and include a 
credit line indicating lntunational Oaks for other publications should secure permission from 
the author, photographer or artist. and include a credit line indicating lnttrnational Oaks as 
the source of the material. All contributors submitting WOI"k thereby release their contribution 
for publication under the terms stated herein. Authors take full and sole responsibility for 
securing releases for use of material obtained from other sources. and agree to indemnify the 
International Oak Soc1ety agaanst any claim of plagiarism involving thear contribution. 

Fonnat 
Contnbuuons will be accepted m any legible format, m English only. Text should be 

restricted to a single, standard font. preferably Tunes or limes ew Roman. No more than 
two levels of subheadings should be included. Electronic files written m WordPerfect or 
Microsoft Word are preferred and must be accompanied by a paper copy. Text may be submit­
ted via e-mail (ddmccreary@ucdavis.edu) Of" on a floppy disk. Do not add page numbers. 
borders, headers or footers. Single space between sentences, avoid bold type, custom mar­
gins, and other optional fOI"mat codes. Authors submitting papers in other formats must pay 
US $10 per manuscript page. in advance, to help defray the additional co>ts of reformatting 
for publication. Illustrations and photographs can be submitted in a high resolution format as 
jpegs if digital art is sent. Do not place art in the body of the work. Submit separately. Draw­
ings, slides or photos may be mailed to be scanned; the an work will be returned upon requeM. 
lllustrations and photos should be sharp and compatible with monochromatic reproduction. 
Style, citation methods, and abstracts are left to the reasonable discretion of the author. Refer 
to the current Council of Biological Editors (CBS) style Manual for Biological Journals for 
general guidelines. 

Tables and charts which are not submitted in camera-ready form (or in an electronic 
formaJ approved m advance by the editOI") may be rejected, or subjected to a minimum $30 
(US) production fee. Do Not place tables Of" charts Within text flies. All measurements should 
be expressed in metric units, or in metric followed (in parenthesiS) by English. Scientific 
names, with authonty or with reference to the treatment in a specified standard taxonomic 
manual. must be included for each taxon discussed if there is any possibility for confusion. 

Review 
The editonal committee and editor reserve the right to edit all contnbuuons fOI" grammar, 

correct English translation. current nomenclature, generally accepted taxonomic concepts, 
scientific accuracy, appropriateness. length and clarity; but assume no responsibility to do so. 
If such review results in significant disputes of factual material, the author will be contacted if 
possible, or the paper may be rejected. Every effon will be made to retain the original intent of 
the author. 
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