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Notes from the President
Dear Members of the International Oak Society,
I am glad to present the currenttssue of our society's yearbook, ''International
Oaks," to you. This is already the 16th volume, with a wealth of interesung information about our favorite plant, the oak. Without members writing about oaks or
oak-related issue~. this publication would not be possible. I would hke to express
my gratitude to all contributors of this current issue, and hope that you will continue to share your knowledge and your expenences with oro in future issues of
"Internalional Oaks."
This issue contruns a lot of diverse mfonnalion about oaks. You will read about
historical oaks in Belgium and Germany; about the sometimes-confusing hybndization withm the genus Quercus; about oak forests in lllinois and the Htmalayas.
about the dtfficulty to determine the age of an oak, and a report about the Oak Open
Days in France. Finally, a photo gallery of Q. macrocarpa gtves us a good tdea of
the habit of this majesuc oak.
I am sure you will enjoy readmg. We also owe many thanks to the tremendou-.
work of Ron Lance, Doug McCreary and Guy Sternberg. who did all the work
connected with this publication. ln fact. "lmernauonal Oaks" i~ a conunuou~ hnk
between the Oak Society members worldwide; especially for those who could not
afford to join one of the events we bad the past year. Two very successful meetings
in Europe took place. I was fonunate enough to attend both of them. In England,
Joe Earle organized a one-day "Oak Open Day'' at one of our member's collections,
in the garden of The Lord Michael Heseltine. Some 65 oak enthusiasts gathered
together to see a marvellous oak collection. Later in the year. Thierry Larnant called
for a four-day tour to visit French gardens and arboreta. and about 35 members
attended. Thanks to Joe and Thierry for all therr inputm organizing these meetmgs.
I know that many of our members do like these meetings as much as I do. It is not
only to see the collections and to see new oaks. It is also the feeling of being part of
a world community. or. as many members do express. of bemg part of a family .
And, of cour<>e, the traditional plant swap or seed exchange always will add more
oak treasures to your collection. I hope that many of you wtll ha"e the opportunity
to attend one of our next events. One of them ts <;eheduled for September this year
m Southern England. I also like to encourage more members m other regions to
fmd ume and energy in organizing a similar event. For sure there are interesting oak
stands or collections in your region which will be of interest to other members too.
AJso. our next Trienntal Conference is approaching. m O\ember 2006. in Texas.
U.S A. Make plans already that you will be able to attend. a_<, for sure 11 will be
another mvaluable event. The Oak Society's website will keep you mfonned about
this upcommg International Oak Conference and other meetmgs
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With the help of all members and their contribuuons. the International Oak
Society suppons work on oaks and oak-related subJeCts. Members of the Internauonal Oak Society take pan in conferences and workshops, where the latest research about SOD and other oak diseases is told You will find the latest mformatton about SOD at our web page. Also, lhe lOS could spon~or Chanese students to
attend an Oak Conference. I personally hope that we as a Society become more
involved in the conservation and protection of oak fore~ts worldwide.
Wntmg these hnes, I am ju~t thinking of all the acorns I JUSt planted a few days
ago. Without t.he Oak Society and its members, I would never have lhe chance
testing oaks from all around lhe world in our Luxemburgish climate I would have
never gotten the idea of trying to grow oak species from regions such a\ Mexico or
Southern China' Sometimes it surprises me to fmd out lhat cenain oak spec1es do
grow vigorously here despite t.he mearung of many books I consulted before planting. This is one more example of a benefit you may have from being a member of
lhe International Oak Society!

Eike Jablonski

President
international Oak Society
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Past Hybridization Between
Quercus macrocarpa and Quercus gambelii
in Colorado
T im Buchanan
737 Blue Me~ Avenue
Fon Colbns, Colorado, USA
E-mail tebuchanan@lwtrruul.com
all photos counesy of the author

Summary
Apparent mtrogression between two allopatric spec1e~. Quercus gamhe/11 Nutt.
and Quercus macrncarpa Michx., has been obser. ed in several locauons along the
foothills of the Rocky Mountains from the city of Denver. Colorado southward to
ew Mex1co. Q. gambelii is native to Colorado and other western
the state of
states. Q. macrocarpa IS not found in Colorado and nauve populations of these
species are separated 300 km. Since Q. macrocarpa and Q gambelii are currently
allopatric, it is presumed that hybrids were formed during a period of past sympatric association, and the ex.planauon of long range pollen tr.ut pon is highly unlikely. Q. macrocarpa would have been capable of existing in ColorJdo during a
period v.hen climatic conditions were moister, and would have likely been eliminated during a period of increao;ed aridity. It is quite possible that oak<, were able to
sun ive in the southern High Plains and low elevations of the Southwest ("lev.
Mexico, Arizona and Mexico) during the pluvial glacial periods of the Pleistocene
There 1s indicauon that during the earlier pan of the post-glacial warrmng period
(12.000-9.000 yr B P ) that temperature and moisture were adequate for Q.
macrocarpa and Q gambelii to migrate nonh to lower elevations tn Colorado The
post-Pleistocene Ahithermal Period from about 8.000-5,000 yr B.P. v.hen the climate became warmer and dryer. could have been the ume of e\tirpauon of a scattered and d1spersed population of Q. macrocarpa in Colorado that slowly d1ed off
as the dry period intensified. During its terminal period in Colorado hybridi1ation
would have occurred. Q. gambehi and its hybrid with Q. macrocapra (Quucus
xmaze• Lueb.) have better tolerance of drought. and would ha\e been able to surVIve th1s severe climatiC period. In add1t10n, the root suckering clonal nature of Q.
gambe/u and the majority of Q. xma:ei would have enabled them to be much more
resilient to tire and bark beetle attack. which often occur dunng an extended penod
of drought. than the single-stemmed Q. macrocarpa Q \JIIGZI'l appearx. to have
backcros~ed extensively v.ith Q. gambelii. and in .,e,eral areas of Colorado a h} bnd swarm of highly variable individual~ has resulted.
Q. gambelii appe~ to ha\·c remained a good specie' and has maintained IL'
general distinctness in the face of this ..genetic infiltration: · Almo~t all published
de~criplions of this species are quite broad (i.e small shrub to large tree). and \el)
likely include the descnpuon of Q. xma:ei. It 1s 'uggested by the information presented in this paper that Q. gambelii is a colon)- forming \hrub of around I m height
v. ith se' er.U other distinguishing features. It occupies a hab1tat that mcludes the top
and s1de of h1lls and mesas m the foothills zone. Larger oaJ.;s in the Q. l!ambelii
range m Colorado arc very likely Q. xma~ei. They occup)- a niche on loll.ier hill-
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Figure I A. Castle Rock study area (CR)
C. Couonwood Creek Canyon

B. Green Hom Creek study area (GHC)
D. Tramperos Creek Canyon

~•des down to the gulches and ~treams. At higher elevations the hybnd occurs in

Pinus ponderosa Doug!. forests.
In addition to putatave Q. xma'-ei observed m the foothtll region, apparent hybrid trees have also been found in southeast Colorado that appear to be good exanlples of Q. macrocarpa entering mto the Quercus xundulata Torr. complex. These
southeast Colorado trees likely represent a mix of Q. macrocarpa, Q. gambelii and
Quercus grisea Liebm. It is logical to assume that af Q macrocarpa ex.tsted 10 the
west during the past that it should also be involved in the Q. xundulata complex.

Introduction
The follow10g theory is explored in tluJ; paper.
•
Q. macrocarpa once occurred in Colorado during a time of greater
chmatic moisture.
•
Hybridization bet\\.een Q. gambelii and Q. macrocarpa occurred
during a period of sympatry resulting in a hybrid swarm of Q. 'UIUJZei
with intermediate characteristics, which are found today 10 the foothill
and moun tam zones of the state.
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graduall.~ had it~ range reduced from increased ariduy.
It finall)' wa~ eliminated due to the stre'' cau<>ed from a prolonged
drought period, and the po~~ible impact of" 1ldfire and bark beetle
attack. Q. ~ambelit and Q. xma~et \\ith their clonal n:nure and beuer
drought tolerance "ere able to ~Uf\ 1\ e.
The recurrent parent Q. f(ambelii has remamed a good 'pecies and
occur.. in the foothills zone. To be distinct from the h)brid It ha~ to be
-;maller, occupy a harsher s1te. and be different in most other
morphological characteristic~ . Q. xma;:et ha.\ backcroso;ed with Q.
KWnhelii. ~;o the majorit) of hybrids have a cloo;er resemblance to the
smaller parent.
The largest Q. xma;:ei are found in gro\es and not a' smgle specimens.
These groups of the largest tree~ are located in the be~t habitats, and are
the likely spots where the last holdout Q. macrocarpa existed. The
genetic influence from Q. macrocarpa is greatest in these groves.

Q macmcarpa

Q. gambdii and Q. m£tcrocarpa are in the same !>Cction: Quacus secuon Quercus
(the whne and chestnut oaks). Q. macrocarpa occur.. along river banks and bol!omlands m ea.stem and central United States and Canada. In the western pan of its
r.mge it is often found m df) gulches and draws. In the Black Hills it occupies
sc\ erJ.I habitats, including hillside-. where it is often associated \\ 1th Pinu.1 ponderosa. Q. nwcrocarpa i~ a large tree in eastern 'orth America. but becomes a small
to medium sized tree in 1t~ northwest range. It has \·e f) &,tinct leaf lobing !Figure
5) and prominent long awn-like acorn scales that extend above the top of the cap
(Figure 9). v.hich male it quite distinguishable from other oaks. The extreme westem range of Q macrocarpa occurs in the Black Hills of northeast Wyoming. southwest Nebraska and western Oklahoma (Figure I). Q. maaocarpa b found in df)
areas 1n the \\estern pan of its range. v.here it recei\es 39 em of annual precipitation m North Dakota. and 50 em in the Black Hilb and southwest Nebnt~ka. Q.
gambdii occurs in Colorado. extreme southern Wyoming. Utah, southern Nevada.
Anzona. New Mextco. western Texas and northern Mexico (Sonora, Chihuahua.
Coahutla) In Colorado it is abundant and in places CO\ers whole hlllstdes. In the
dryer parts of it~ range it receives only 30 em of annual precipitation. Q f?lllnbelii
has been de~cribed as variable in size (Figure 2). being either a shrub 1-2 m high,
often fonning thick. dense thickets. small trees. or trees to 17 meters high (Powell
1998). Harrington (1964) describe~ it a~ betng a complex and \ariable species
Jennings (2001) \tales that '·Q. gambelii is actually ea.sy to identify if one tgnores
leaf \hape or" hether the ~pec1men i~ a tree or shrub or an oak scrub". The national
champion Gambel Oal.. is 32m tall. 175 em diameter. and is found tn Arizona's
Coconmo National Forest. All of these descriptions are no doubt accurate for the
plants observed. but the extreme variation doe~ rJi~;e the que~tion if these can all be
a single o;pecie~ .
Q. ~ambclit is the predommant oak ~pectes recorded in Colorado. Q. xundu/ara
is found only in the ~outhem counties near ~ev. Me't.ico. Q. f(riua "ith like!)
tntrogression is \ery rare and occur.. in the mesa lands of the southeast area of the
state. QucrCtt\ wrhmdla Greene is found only in a few bolated ~pots in the southem half of Color.tdo. Hybrids bemeen thc'e taxa ha\e been recorded (Jennings
1()()( ).
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Evidcm:c that Q. ~ambelu has h) bnd1zed wath \ ariou' v. hllc oah m the wc't
has been presented by Tucker (1961!. Artificially produced hybrid\ hetwecn Q
macrocarpa and Q. gambelii (Q xma::ei Leub. ) v.erc made at the Unl\ersny of
Utah m the 1960' s cCouom. Tucker and Santamour 19821. Tucker C1990) descnbes
past hybridization in Utah betv.een Q. gambelii and Q. wrbinella where the current
colder climatic period has clinunatcd Q. wrbmella from the area. lea~; mg Q. gamhelii
and the hybrid. Maze ( 1968) describes putative Q. xma::.t'i growing along Tramperos
Creek in northeast ev. Mex1co (Figure I). He document~ \everal intermediate characteristic~ between the parent species. which indicate past introgression with Q.
macrocarpa has occurred. Maze ( 1968) also exammed Q. macrocarpa in the Black
hills and observed introgression with Q. gambelii v.a.\ obviou,.
Extreme variauon in size has been described for Q. 1-~amhelu (Powell 1998).
and is a good tndicator that more then one taxon may be involved. Since s11e 1s such
a variable and distinct characteristic, it was initially used in this 'ttudy during 2002
in examining Q gamhelii in the foothill!> of the Rocky Mountains from Denver.
Colorado south to New Mexico. Different habitat patterns bu..,edon size were noted
(Figures 3 and4), and pockets of the largest trees and smallest shrubs were idenufied for additional study of characteristics. The runge of sites found in thi'> sun.ey
varied from a .75 m <>hrub to an 18m tall single-stem tree 74 em diameter (Figure
2). Many of the larger specamens exh1bited charc1cter.. that suggested hybndization
with Q. macrocarpa (Figures 2. 6 and 81. These larger oaks v.ere found growing in
more me~ic areas along 'treams and in gulches (Figures 2 and 3 ). The smallest I m
colony-forming 'hrubs were found in very xeric habitat on the top and side of hills
and mesas (Figures 1 and 4). The} did not have any chamctcri~tics that suggested
introgres~ion with Q. nwcror:arpa.
ln making u detemunation if a 'alid hybrid hn!> occurred. at IS first important to
understand the mngc of intraspecific variation that can be found for each of the
poss1ble parent~ (Spurr and Barnes 1989). This information is available in the literature for Q. macrocarpa. but there is a serious question about usefulness of in for·
mation that has been published for Q. gambe/ii. It is possible that most of the literature that describes this species in Colorado and other area.s includes the descripuon
of more than one taxon . The variation within characteristics h 'ery broad. and
extreme varaation can occur in plants growing together (figures:! and 3).
lntra~pecific 'anauon \hould be expected to occur in Q gambelii. but the range
in variation for characteristics that ha\e been described ( I meter shrub-32 meter
tree. etc.) can not easily be explained within the specie~ concept. Members of the
same specie~ should ~hare many cbardctemtics in common. and should have recognizable. con'>istent and persistent cliscontinutties from other specaes (Hardin. Leopold.
and White 2001 ). Tak.ingju. t leaf shape. it is easy to obse!"e that there is a lack of
common characteristics and recognizable discontinuity betv.een other specie-. (Figures 5. 6 and 7). Considering the number of synon}m' for Q. gambelii. it apparently
w:u, difficult for Rydberg (naming authority for synon)ms) to apply the spec1es
concept to this diverse group CQ. utaltensis. Q. stellma 'ar utaltensis Q. ~wmisonii.
Q. alba var. gunniwnii. Q. nirescens. Q. l'reelandil, Q /eprnpltvlla. Q nommexicallll .
Q do11gla~it \ar, noromexicana. and Q. submnssis) By default. as the explanauon
of multiple ~pecie.., \\a!> rejected. thi~ grex-like group was consolidated under Q.
gamhe/11 Since the current classification does not appear compatible within the
specaes concept. one is led to look for another explanauon.
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A h) bnd population could have variable characteristic' stmilar to tho'c de'cribed for Q IIClmhdii. Applytng the theor) of past hyhrid11ation from Q.
macmcurpa to this problem. one \\iOuld slill be uncertam as to degree ol introgre''ion. If a s\\iann of Q. vnu:.ei doe' e:>.bt in Colorado. then pure Q gamhelii ~hould
still be found a~ a good specie' disunct from tt' hybrid (Hardin. Leopold and White
::!00 I) . What doe~ true Q. ~:ambelii look like"? Thts is a critical question that needs to
be answered before the hybrid theof) can be fully explored. An accurate descnplion of Q. (!ambelii i' necessar) to make a valid compari~on to the putative h)brid.
Logically it could be assumed that the smallest plants gro\\itng in the more xeric
habitats are the least likely to have any influence from Q macrocarpa. and \\iithout
resen at ion be idenu tied as Q. gambelii (Figures ::!. 3 and 4 ).

Methodology
For the purpose of having a definitive descnpuon of Q. gambe/ii. \\ihich the
putati' e hybrid can be compared to. the ~malle~t oaks on xeric habitat ( 75-1.5 m
clonal shrubs) ha\e been use to describe the spectes hee Morphological and Habitat Analysis). They represent the extreme form a\\ay from Q. macrocarpa "ithin
the ··Gambel Oak"" population. and dtsplay many charactenstics tn common \\ith
consistent di,conunulttes from other spectes. Larger plants that deviate from the
t)pical characteristic~ of Q. gambclii are considered putative Q. "JVIIll~t·i. and have
been compared to the parental species. The use of this binomial ( Q. vna:ei) 1s for
convenience tn identifytng this highl:y variable group. and IS not necessarily meant
as a confirmation of the theory of past hybridiJation <See Discussion section for
interpretation of finding')
To be able to analyze the morphologtcal characteristics of the putall\e hybrid
and its smaller parent, t\\iO study areas were selected \\ihere e\aluations and collections could occur. The criteria used in selecung these areas v.ere an abundance of
large hybrid speumens (larger than 5 m). and open access to oaks in all sizes. The
two study areas arc Castle Rock !CR) and Greenhorn Creek <GIIC). and are named
for prominent geograph1c features. They are both located in the loothills of the
Rocky Mountains between Denver, Colorado and New Mexico (Figure I). The CR
area represents the northern extension of Q. gambelii in the Colorado foothills The
ele,auon 1s 1.585 mat GHC and 1859 mat CR.
CR and GHC each receive' 36 em of annual precipitation and have 'er)"simtlar
habitat\. CR 1s 160 km north of GHC. They both contain Q. gambelii shrubs and
hybrid' of \arytng sizes. The'e are the only oak ta'la pre-,ent. CR and GHC ha'e
gro"'ing sea~on' or around 150 day,. are located in t.;SDA hanltne" zone 5 and have
recorded \\iinter temperature' belo" -35 degree.. C. The <,tudy areas are each around
155 square km in 'ite. and include the location of all e\aluation'> and collections.
-\t GHC and CR the large,t h)brid., at 5 d1fferent locations "'ithin each of the
study are ·1~ \\it:re e\aluatcd. In all around ::!00 trees (5 m hetght or greater) \\iere
studied. Small .75-1.5 m Q. fiambelii ~hrub \\ere e'aluated on!) at the CR 'ne.
although they were noted to occur at GHC There "'ere around 50 of tht:'e oak
shrubs that were e\amined Several putauve Q vrw-et of 'mallcr •Me C:! m shrubs
to 5 m mulu-stem trees) \\iere studied at each '>IIC :'liumcrous leaf, acorn and twig
collection' from repre,cntauve spcc1mens of all forms and sites \\iere made in each
study area in :!00::!-::!004 Aberrant leaf morphologies \\iere a\mded when collecting
leaves.
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A morphological analysis of charactenstics v;as conducted on all the trees and
shrubs evaluated in the ~rudy areas. to see if there is a pattern of intennediacy in the
putath.e hybrid . To compensate for 'ubjectil.'ity. large numbers of hybnds of \aty·
ing s1ze from two geographic locations were studied. Jensen ( 1995) suggests that
the presence of hybrids can be determined with the use of " :atter diagran1s and
multivariate anaJysb. These methods have not been used tn th1s study, but are recommended for future research on this hybrid problem.
The characteristics of large size. lobing pattern of the leaf. single-stem habit,
leaf size and awn-like acorn cap scales found in Q. macrocarpa are so distinctly
different from Q. Rambelii that when most of these features are apparent in Colorado specimens they can be used to prov1de strong evidence of hybridity (Figures 2.
6 and 8). All of these characteristics plus leaf color, twig size and color, and habitat
can be useful in distinguishing Q. gambelii from Q xma:ei and have been used in
the morphological analysis.
The use of progeny tests b another method that can be used to detenninc hybrids (Tucker 1990). Seedlings have been grown for two year> from acorns collected from trees w1th apparent Q. macrocarpa introgress10n at GHC and CR. After
two growing seasons there are twenty remaining seedlings for each of the study
areas (40). Progeny were grov;n the first year in 3.78 L containers and the second in
7.56 L. A commercial grade potting mix was used.
HorticulturaJ origin Q. xma:ei have been identified grO\\ ing in Fort Collins,
Colorado. There are -.everaJ hybrid trees that range from 5- 18 m tall. The characteristics of these man-made hybrids have been compared to the putative ones of wild
origin.

Morphological and Habitat Analysis
The anaJysis of morphologicaJ features can be used to detemune hybrids One
should analyze as many characters as possible in which the two parents differ and
detem1ine if the suspected hybrid is intennediate on each of the features (Tucker
1990). Leaf morphology can often be a good indicator of hybridity, but may not
always provide obvious evidence. Aberrant leaf morphologies alone do not provide
evidence of hybridization (Jensen I 995 ).
The following anaJysi~ of putative Q. xma: e1 characteristics is made from specimens that have been evaluated at GHC and CR. Compari<.ons are made to the parentaJ spec1e~ characteristics. Charactemuc~ for Q. gambelii are from clonaJ '>hrubs
(.75 I '5 m) studied at CR. Those for Q. macrocarpa are from Hardin, Leopold and
White (200 1) and from landscape trees in Fort Collin-., Colorado.
Relative degree of leaf lobing (Figure-. 5. 6 and 7)
Most hybrids di.!>play some variation in sinus depth. m "hich case the upper
lobe' are shallower than the bottom lobes. Some specimen~ that have lobing clo5est
to Q. macrocarpa display one pair of smuses deeper than aJI the others. Many other
hybnds ha\e 2 or 3 deep pairs of sinuses of about equal size in the lo" er portion of
the leaf, with those in the upper portion being noticeably '>hallo\\er Smuses on Q.
gambelii lea\es are appro,imately equal in depth.
Q. macrocttrpa has one pair of sinuses deeper than the others. with the upper
portion of the leaf. hallowly lobed and larger than the deeply lobed lower portion.
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Leaf size and s ha pe
Leaf blade length
Q. gambelii
Q. xma;:et
Q. 11wcrocurpa
Leafw1dth
Q. gambelii
Q. xnunei

Q. macrocarpa
Leaf shape
Q. gambelii

Q. xmazei
Q. macrocarpa

(Figures 5, 6 and 7)

5-8.5 em
8.5-15 em (most 9-11.5 em)
10-30 em

2.5-4 em
4.5-10 em (most 5-8 em)
7.5-15 em

elliptical to oblong
oblong to mostly obovate
distinctly obovate

Leaf color
There JS a distinct difference in leaf color bet\\.een Q. gambelli and Q. xma;:ei.
The leaves of Q. gambe/li are noticeably a bghter shade of green in companson to
most hybnds, that are darker green. This is quite noticeable as one traverses the
habitats from the top of h1lls where Q. gambelii is found, down the hillside to the
gulches where Q xmazet becomes dominant (Figure 3). The leaf color difference b
noticeable from a panoramic view when masses of plants can be observed at a
distance. When the hybrid is found near to the recurrent parent the leaf color difference is often distinct. Q. macrocapa has dark green and luwous leaves on the upper
surface.

Q. gambelii, 1 meter shrub

Q. xma:.et, 5 meter multi-<.tem tree

Q. xma:.ei 15 meter 'ingle-~tem tree
Figure 2. S1ze and form variation between Q. gambelit and Q. xma;:ei.

Spnng 2005

lnttnuJiioTUJI Oak Journal No. 16

13

Size, form and clonal nature (Figure~ 2 and 1)
The characteri,tic of mature ~ize is often most notable and' ariablc between the
hybrid and it-. parent-.. There are numerous e:\ample~ of Q. vm1::.ei 'pccunen~ from
2-4 m height in the stud} areas. The number of h:vbnds larger than 4 m decreases
dram<~ticall:,; as height increases, and those over 10 meter' size are rare. The largest
Q. xnw::.ei found in the study areas has a he1ght of 18 m. There appears to be good
correlation between height and the degree of root sucker production (clonal nature).
As height increa.ses the clonal nature decre~es and the single-stem habit mcre~e~.
Single-stem trees are found in both study areas. but are rare. They are in most cases
the tallest trees. The largest examples of Q. xma::.ei are found in groups of several
mdividuab and not as isolated trees. Some smaller planb may he interspersed in
the~e groups, but the majority are large. These groves of large Q. xma:e1 gradually
trans111on to smaller size hybrids in surrounding zones. Some of the tallest Q. xma::.ei
have several clonal stems but they are larger, fewer in number and further apart.
compared to smaller specimens. In areas where smaller Q. xmaui occur, it is common to ~ee a 2-meter plant growing near one that is 4-5 m tall.
There IS cons1derable variation in habit or form of the hybrid. Q. xma:.ei can be
very upright with vertical stems (Figure 3) or much more horizontal with crooked
stems that grow outward forming a round canopy edge. The upright form is found
more often in larger hybrids.
Q. macrocapa is a medium-size to large tree with a single-stem habit and upright form that develops a broad cro\l.n of stout branches. Its mature height can
reach 20-25 m with a ma."<imum over 38 m . Trees within the northwest part of the
range are smaller.
Q. ~ambelii is a 'mall colony fonning shrub of .75-1.5 m height. The width of
a single shrub colony is often 4-7 meters (Figure 2).

Acorns (Figures 8 and 9)
The acorn caps of Q. macmcarpa and Q. gambelu are very different. Q.
macrocarpa has awn-hke scales that are long at the top of the cap. Q. gambelu does
not have this feature. ll)brids should d1splay intennediacy for th1s character Of the
200 large Q. x.ma:ei examined only 5 trees clearly display awn-lil..e scales that
extend beyond the top of the acorn cap (Figure 8). Example~ are found in both of
the stud:,. areas. There arc about 25 other trees with a distinct tendenc:y toward th1s
character. Many of the others show a slight tendency toward awn-like scales. but
the) are not significantly different from the cap scales of Q. gamhelii. The majority
of Q. v~ei do not have di~tinct 3\\n-li.ke scales that extend beyond the top of the cap.
Acorn length

Q. gamhelii
Q. vno:ei
Q. macmcarpa

I0-13 mm
14-22 mrn

(mo~t

16-18 mm)

19-51 mm

Ha bitat !Figures 3 and 4)

Q. xma:ei dominates on the lower portion of the hills and extends onto the edge
of the valle) at the base of hills. It is also found in the bottom of 'orne of the gulches
and along streams. At higher elevation~ in the montane zone it mixes with Pinus
pnnderosa \\here it is found in forest openings and in the understory. It appean. to
1-t
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Q. Kambelii - small

~hrub

Q. xma::.ei, - large ~hrub

Fig 3. Habitats of Q. gambelii and Q. xma::.ei. S1ze and habit variation for Q. xma::.ei

Fig 4 Quercur

~ambelii

habitat

have intermediate tolerance. Often there is an oak-free Lone of ~hort gm~-. prairie
between the hybrid trees growmg m gulches or near streamo.;, and th<he found near
the base of h1lh. The habitat of Q. xma:.ei i~ generJlly the intermediate area be·
tween where Q r,:ambefli is found and where Q. mc1crocarpa Y.ould ha\e like!}
occurred when ll existed in the area. The larger -.ize hybrids Y.hich are tOY.ard Q.
macrc)(·arpa are found in more mesic IO\\ areas. and the smaller h)brids are found
near Q. gambt'/11
The habitat of Q gambehi is the top and side of hills and mesas in the foothills
zone (Figure 4) It appears to thrive on steep slopes. but is also found m !latter
areas. The~e slles are xeric and often have rock) ndges and cliffs. Where hilltops
are wide and flat thi-. shrub species i~ usuall} found on the side of the hill where
there is greater slope. It is occasionall> found at the base of a hill hut is not dominant there.
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Q. macrocarpa prefer.. a hab1tat of river banks and bottom,. In it' western
range it 1s lound 10 dry gulches and draws. Ln the Black H11ls it is found on hillsides
with Pinus ponduosa.
Progeny
Seedlings from GHC and CR have been grown for 2 years with 20 remammg
from each area. Around 20% of the seedlings are noticeably taller than the others.
The other 801k are smaller and tend to have strong low branches and sprouts at the
base. A few plants are shrublike and small. One tree has grown .3 m taller than all
others, and is very straight without any maJOr branches. Six parem trees provided
acorns for the 40 seedlings. There is a strong resemblance of seedling leaf shape to
that of the female parent. Major differences were not observed between seedlings
from GHC and CR.
Twig size and color
Twig color
reddish-brown; few lenuceb
Q. gambelii
reddish-brown to yellowish-brown; some to many lenticels
Q. xmcl~ei
Q. macrocarpa usually yellowish brown or buff color and rather light:
abundant lenticels
Tw1g diameter
2-3 mm
Q. ~ambelit
3-4 mm
Q. xma::.ei
Q. macrocarpa 4-7 mm

Comparison to artificial hybrids
Several Q xmazei of horticultural origm have been identified in Fort Collins,
Colorado. They range from 5-18 min height and are found 10 city parks and parkways. Nallve Q. xmazei have been compared to these artificial hybrids. Generally
the horticultural hybnds are larger in all comparative characteristics. None are producing any root sucker... They have a tight colored bark that is white-tan to silvertan. which is very similar to the wild Q. xma::;ei. The bark color of Q. macrocarpa is
noticeably darker than that of the hybrids. The awn-like acorn scales are more developed on the artificial hybnds than the natives. but are shorter than most Q.
macrocarpa. Some have only rudimentary awn-like scales. The horticultural hybrids have larger acorns than the natives. but generally smaller than most Q.
macrocarpa. Their acorns ripen m early September, before tho~e of Q. macrocarpa.
The native hybrids ripen from August 20 to September 10. For all these character! UC\, the horticultural hybrids show intermediacy clo er to Q macrocarpa, compared to most of wild origin
Apparently the hybrid trees in Fort Colhns were grown from acorns selected
from upenor tree forms of Q. xmazet. There are several Q xma::;ei in Fort Collins
thriving on un-irrigated SiteS that have an excellent shape and form. Many are producing acorns. Progeny from these trees are fairly consistent to the female parem.
They have potential to be used as a seed source for the production of superior medium-size shade trees that are highly adapted to the arid-alkaline High Plains and
Rocky Mountain west.
16
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Fig 5. Top to bonom: Rows 1-3, Quercus gambelii. Row 4, Quercus macrocarpa
SW Nebraska

Discussion
Morphology and habitat
The morphological analysis of characters (leaves, acorns, size and clonal na·
ture) conducted in this study on putative Q. vna;:ei shows a consistent pattern of
tntermediacy when compared to its parents (Figures 2, 6 and 8). These results suppon the theory of pa~t hybridization between Q. gambelii and Q. macmcarpa in
Colorado. The degree of divemty that occurs. and the large amount of area that
tntermediates cover, suggest a hybrid swarm Q. xma:ei ranges 10 '1ze from a colony
forming shrub to a large single-stem tree. Most specimens are 2-5 m 10 height and
clonal. The full range of intermediate characteristics are found throughout the population. The majority of Q. xma:.ei are toward Q. gambelii. which is e\pected from
repeated backcrosses.
The groves of the largest Q. xma;:ei are found on good ~~~e~ that are the like I)
locations ol the last holdout Q. macrocarpa before 1t was extirpated in the area
(Figure 2 and 3). Cottam (1959) suggests that normalmterspecilic h)bridi.zation
in oaks occurs onl} when 10terspecilic pollination greatly exceed~ mtra!>pecilic
pollination. When ~tands of Q macrocarpa had been reduced to only a fe~~o remaining trees, they would ha\e been showered ~~oith pollen from Q. 11ambe/ii resulung in
FJ hybrid~ . It is like)) that FJ hybnds were formed O\er an extended penoo of time
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Fig 6. Q.

Vllll~ei

with

~trong

Q. macrocarpa introgression.

as Q. macrocarpa gradually died out in different locations. This would help to
explain the abundance and extent of Q. xnw:;et found today. A few of the largest
hybrids appear closer to Q. macrocarpa than to Q. gambelii. which indicates there
was a period where Q xma:;ei backcrossed with its larger parent before it wa<, eliminated. After it died out. hybrids with the strongest Q. macrocarpa introgression
would have recei\ed the most pollen from similar trees nearby Those that survived
incorporated enough Q. gambefii genes to resist the ravages of the drought period.
Today these groves display the highest level of Q. macrocarpa introgresston and
mark the location where it last remained. The strength of introgression m some
trees suggests that a few Q. macrocarpa may have per..isted in isolated locations
until more recent times.
Q. xmo;:et occuptes a range of habitaL~ between its parents. The degree ot intermediacy found m the hybrid is generally related to whtch parental habitat itts found
cJo,est to. If Q. macrocarpa was the initiaJ Fl femaJe parent during its terminaJ
period in Colomdo. then it would be expected that the concentration of tls genes
would disstpate. away from iLs prime habitat. As sues become har..her there is selecti\e pressure againM hybrids closest to Q. mocrocarpa. which would aJso affect
habitat pattern. Fl hybrids formed \\ith Q. gambelii as the female parent would not
likely have \Umved on xenc sites. It appears that most of the original Fl population occurred with Q. macrocarpa as the female parent. Gradually, successi\e hybrid generations moved further away from the originaJ hab1tat, and had diminishing
levels of Q. macrocarpa introgression as they crossed -with each other and Q.
~antbelii. Selecti\e pressure occurred as hybrids encountered more xeric habitat.
fa,oring tho'e that were closest to Q. ~ambefii. With il~ different habitat adaptability Q. xrna:;ei e>.panded into areas that did not have Q gambel!t, resulting in closed
18
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Fig 7. Left to Right Row I and 2. Q. rJambelii.

macrocarpa SV.

Row~

3-5 Q. xma:u. Ro\v 5. Q

Nebras~a

hybrid population~ . The diverse hybnd swann that ha~ resulted i~ adapted to a
much larger range of habitaL' than either of i~ parent~. which ha~ allowed it to
occupy a large area.
When exammmg Q. gambelii and Q. xma::.ei growing together It can be difficult to detenmne degree of previous hybrid ongm in indtviduah. Large spectmens
usually have sever.ll intermediate characteristics and can be easily identified as Q
xma::.ei. but small specimens are problematic. Q. gambe/ii has been idcnufied as a
small 75-1.5 m colony- forming shrub. The smallest plants on the more xeric habitats, wh1ch also display the other charactenstics recorded for th1s spcc1es (see Morphological and Habitat Analysis). will likely be Q. ~ambelii Spec1mens of Q vna::ei
will be larger. d1splay other intermediate characteristics and be on less xeric habitat.
Mature height I'> usually the first charactensttc that is noticeably different m h}brids. Populations that display significant size variation likely mclude Q. xma;:ei.
Leaf siLe. lobing pauem. and leaf color are other characteri,ucs that can easil} be
used to help 1dentify the hybrid. Q. gambelii may not alwa) s he lound in a.wk.:iation with Q. xma::.ei. There are cases of disper~d intrugres.,lon where the geneuc
influence of one specie' is detected far from the site of original h}bridltatton (Hardin.
Leopold and White 20011.
Q f'IOtnbelit may display a greater stze range than .75-1.5 m. as described in this
paper. Some size \ariation should be expected to occur throughout ItS range. Although, 11 would seem unlike!} that average s1ze would vary more than 2 xs between the largeM and smallest populations. An extreme form might occasional!} be
3 xs larger. Since the domtnant pattern of genetically based ..,ariation 1s more or less
continuous. 1t would be e\pected that mature height d1fferencc would change slow!)
over distance. and not much -.vithin a region.
Spnng 2005
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Onl) Q. macro('(lrpa has the constellation of characters dtfferent from Q.
gamht'lii that arc found in the hybrid. Geographically Q. macrocarpa is the closest
occurring representative m the ~ection Quercur that could have imparted the stze
characteristic found in the larger specimens. It is capable of growmg and reproducmg in areas that receive as little as 39-50 em annual precipitation. The GHC and CR
study areas recetve 36 centimeters annual precipitation. A climatic period that was
moister by 3-15 em per year could have sustarned Q. macrocarpa in Colorado. Q.
macrocapa found a.s outlier.. in western Kansas and Nebraska, 300 kilometers east
of the range of Q. gambelii, likely represent some western migration since the
Altithermal or Middle Holocene dry period, when Q. gambelii and Q. macrocarpa
became allopatric (Figure I).
Q. macrocarpa has promment, long, awn-like acorn scales that extend above
the top of the cap. Q. gambelii does not have thts characteristic. Only five specimens were found in the study areas that clearly display awn-like scales that extend
beyond the top of the cap (Figures 8 and 9). There were several others that show
some tendency toward this character. The majority of Q. xma::.ei in Colorado do not
have cap scales distinctly different than Q. gambelii, although cap size is larger.
Finding only a few trees that produce a fringed acorn cap is significant evidence of
Q. macrocarpa intrOgression. The only other explanation for it~ occurrence is abnormal or mutational variation. Smce five ~pecimens were found with this feature
distinct!) expressed in intermediate form. and several others had a tendency toward
it, the explanation of mutational variation is unlikely. It is urprising that more Q.
xmn:.ei do not display thi, characteristic. Perhaps repeated back eros ing with Q.
gambelii. or that multiple genes are involved, could be plausible explanations. In
the Black Hills population of Q. macrocarpa (420 km northea.\t from <;tands of Q.
gamhelii) are occasional indtviduals that don't display the fringed acorn cap charactenstic.
It is documented that many species of oah show sigmficant stre variation from
the top of hills to the valleys below. Could the !"J.Ilge of sires and variation in other
characteristics observed for Q. xma:ei be the result of phenotypic variation (i.e.
environmentally induced variation)? Does Q. gambelii have a highly plastic general purpose genotype? The range and pattern of characteristics observed. even
when size is not considered. suggests mtrogression. Site and clonal nature can be
highly variable m plant~ growing s1de by side. A 3- to 4- fold difference m height is
not uncommon in putative hybrids growing near each other. Si7..e variation in the

fig 8. Q. :vna:ei with long awn-like acorn scales at the top of the cap.
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Fig 9 Left to right: J. Q. macrocarpa NE Wyoming: 2, Q gambelti Ca~tle Rock;
3. Q macrocarpa; 4. Q. macrocarpa x Q. xcmdulata Cottonwood Creek Canyon:
5, Q xma:.ei Ca.\tle Rock

~tudy areas mnged from 75 m to 18 m. Thi~ represents a 24-fold dtfference m
height. Many of the Q. gambelit examined had vigorous shoots. Vigor did not appear to change mature height or leaf morphology from what ha'> been de~cribed for
this species. The region is semiarid, so even the better sites are •aJII fairly droughty.
The'e obser\'ations suggest mtrogression and not phenotypic variation . Long term
progeny tesL' conducted on Q. gambelii and Q. xma:.ec could be u-.ed to evaluate
the range of phenotypic variation and is recommended for future \tUd} .

North versus south range differences in Q. gambelii
The range of charactensucs and habnat patterns observed in the two study ar·
eas (CR and GHC) are generally sim1lar to what is found throughout the nonhern
range of Q. gambelii in Colorado. Utah and nonhern Nev. Mexico. In the southern
pan of the described range of Q. gambelii, which mcludes ~outhcrn New Mexico
and adjacent areas. many of the specimens are larger single-stem trees that re'emble
Q. macrocarpa. The national champion "Gambel Oak" ts 32 m tall and 175 em
d1ameter. and i found in A.ri1.ona. Thi~ is very different to v..hat t~ seen in the nonh
where plan~ are smaller and mostly clonal in nature. The information presented in
this paper is generally Cllnsidered applicable to the range area.s m the nonh. The
large trees in the southern range that ha' e been identified as Q. ~mnht'lii should be
studied as a separate problem. The following tv..o hypothe-.es are presented as pos·
sible explanations. but wtll need to be mve:.tigated through re,earch. !See time of
sympatry in Discussion section)
Hypothes~

There could be 'epar.ne shrub and tree species with a close phylogenetic relationship wtthm the current cla-.sJfication of Q. ~ambelii (e.g. Q. muehlt·nhert?li and
Q. prinoide.1).
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Fig 10. Q. macrocarpa x Q. xundulata; 2 year old half-siblings from Cottonwood
Creek Can)'on
ln southern New Mexico and adjacent areas the large tree., that have been classified a.., Q gambdii could actually be an isolated population of Q. macrocatpa
with introgression displaying the early stage of genecological differentiation where
thi., divergent population b only slightly distinct form the paremal form. Q.
macrocarpa could have migrated westward to the southern High Plains and lo'h
elevations of the Southwest during pluvial periods of the Pleistocene. Dunng the
post-glacial 'harming period it was able to migrate to higher elevations that were
cooler and moister, which allowed it to sunive the dramatic climate change. Selective pressure from the new environment would have reduced its range. encouraged
genecological differentiation and the survival of introgressants.

Q. macrocarpa x Q. XImdulata (Figures!, 9 and 10)
Apparent hybnd trees ha\e also been found tn outheast Colomdo. which appear to be a good example of Q. macrocarpa entering into the Q. xwufulara complex. If Q. nwcrocarpa existed in the west during the past it is logical to assume that
it is also mvolved in this hybrid complex. There is a gro\e of around 60 mediumsize trees in Cottonwood Creek Canyon that display distinct Q. ma< rocarpa and Q.
xundulata characteristics. The mtluences of the~ taxa are apparent in leaf morphology (Figure 10). The hybnd trees are located by a perenmal creek and natural
spring. The gru\e has some specimens that dbplay a remarkable resemblance to Q.
macrocarpa. Cottonwood Creek Canyon is located 150 km southeast of GHC and
105 km north ofTramperos Creek Canyon in :-=e\\ Mexico 'hhcre Mue ( 1968) fiN
described apparent Q. xma ~ei !Figure I 1.
Other oab found in Cotton'hood Creek Canyon mclude the typical shrub fom1
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of Q. xundulara. Q. xma~ei and a fev. Q. 11riua v.ath like)) introgre"aon. Hybridization with Q. macrocarpa is ob' ious in some of the larger oaks m the Can) on.
and "presented here to further \Upport the theor: of ab past exl\tence in the v.est.
The strength of mtrogre"ion in !>Orne trees sugge\ts Q macrocarpa rna) ha\e remained in thi, area until more re~ent ume!>.
Period of S) rnpatl') in Colorado
The climate during the last glacial period was mu~h colder. and it is unlikely
that eather Q. macrocarpa or Q. gambelii could have suni,ed in Colorado. The
time of sympatr) between these c;pecies must have been v.hen the tempemture had
become warmer and there w~ more moisture a\ailable than today. TI1erc 1s e'~<l
dence that the glacial periods were correlated with increased moac;ture m the Great
Plains and Southwest, and that the b10las of these areas were modified Ma1e ( 1968)
suggests Q. macrocarpa migr.ated v.c~tward during pluvial periods assocaated with
the glac1ers. h 1s qu1te possible that oaks were able to sunive in the southern High
Plain\ and low cJe,ation~ of the Southwest (Nev. Mexico. AriLOna and Mexico)
during the l~t glacial period . Oak pollen is reported from the I ligh Plains of southwest Kans~ and northwestern OIJalloma were oaks do not occur today CKapp 1965 ).
At the end of the Pleistocene ()6,500-10.000 yr B.P. ) the <;outh"-e!>t "'as much
wetter and cooler than today (Thompson and Ande~on 2004) The Laurentide Icc
Sheet began to retreat at 18.000 }r B.P. The climate began to v. arm around 16.500
yr B.P. and by 12.500 to H.OOO ) r B.P. major climate amelior.ation had occurred
(Barnes. Zal... Denton and Spurr 1998). During this period of dr-.1matic global warmmg. but before the drymg of the Altithermal (8.000-5.000 yr B.P.l. there "'a' adequate temperature and mol\ture for Q. macrocarpa to have mtgrated trom the
southern High Plains and Southwest northward to lower elevations in Colorado.
Hardwoods extended further west mto the Great Plam~ at 10,000 yr B.P. md1cating
a wetter penod. The migration of Q. macrocarpa Into Colorado could have coincided v. ith Oaks nugmung north through the Midwest and reachmg Canada b)
10.000 yr B.P. (Barnes, ZaJ..., Denton and Spurr 1998). The post-glac1al warming
period is also the likely time that Q. !(ambelii migrated northward into Colorado.
Sympatry between these spec1es could have first occurred in the South~AC\t and
then later in the north. a' both <,pecies migrated. The period ol '}mpatry in Color.ldo likel} began during 12.000 to 9,000 }r B.P.
Extirpa tion of Q. macrocapa in Colorado
Q. macrocarpa would likely ha\ e been elimmated during a penod of increa~ed
and It) The cit mate began to dr) dunng the fi~t half of the Holocene and bet\\een
6.500-5.000 }r B.P. the ma.x1mum in dr)nc in the la\t 12,000 :.ears occurred
CBarne-.. Zal... Denton and Spurr 1998 ). The en' ironrnental penod bem een H.CXX)5.000 yr B P 1s often kno~An as the Altithermal or ~1iddle Holocene Studie' indicate an em 1ronment characterized b:,. lo~A mobture, hot temperature\, and m erall
instabilit). The analy'i' of organic remain~ re\eals a cltmate tn ~Ah1ch the majont:,.
of rainfall occurs during the \Umrner 'cason. a ~h1ft from the earlier Plei\tocene
pattern of high wmter precipitation. The effect of these changes on flora in the High
Plain'> and "'e'tem regions were quite dramatic. Woodlands retreated to higher and
higher elevations. "'hile de,ert scrub and gms-.land hahllat' expanded tn the .:a'l

Spnng 2005

lnlt'marwnal Ouk Joumal S o. If>

and to the north !Kantner 2004). Potato Lake on the Mogollon nm m Anzona almo't dried up at 5.000 }r B.P. CAnder~on 1993). Archaeological remains indicate
from 6 .800-5_100 yr B .P. earl) mhabitanh of the Colorado Plateau made radical
changes tn settlement and !>Ub~tstence pattern~ in response to a df} period (Kantner
200 1). At 5,000 yr B.P: prairie~ in the Midwest had ad\anccd ea~tward into areas
that had been forested. In its western-most mnge, Q. macrocarpa is found in dry
areas that receive 39-50 cenumeters of annual precipitation. A prolonged and se\ere drought y.ould ha\e been required for tts elimination. By 6.500-5.000 yr B.P.
Q. macro< arptl would ha\ e been subjected to a much dryer climate in Colorado
than when it fiN migrated into the area 3-6 thousand years earlier. The more drought
tolerant Q ~ambelii and Q. xmn:.ei would have been able to survi\c under such
conditions. Even if their ~tern~ were killed to the ground they could regener.lle by
their clonal nature.
Dmught period~ 111 the west are known for increased m;currencc of fire. Drought
also predisposes trees to bark beetle attack. Both of these phenomena could have
turther contributed to the die-off of Q. macrocarpa. whtle the clonal Q. s:ambelii
and Q. Xllw:ei would have been able to reco\er. During the last4 years of drought
in Color.1do (2<X)()-2004) there has surfaced new evidence related to the Gambel
Oak Borer (AgrillH quercicolaJ that indicate it could have played a role in the extirpauon of Q. 11uu rmarpa tn Colomdo. This insect ts a member of Buprestidea (flatheaded borers) and feeds under the bark. girdling stems of all si.1es.
Agrilu1 quen teo/a wa' con-.idered a secondat) inscct pmblem in Colontdo where
it was oce<btonall) found in \\eak or declining nati\e oak.,. During the recent drought
period it has becomc much more abundant. and is the cau:.e of major dte-down of
stressed Q. gwnbelii und Q. xmll:.ei 111 the state. It ha\ benefited from the mcrea! ed
number of ~tre"ed oaks, and the warmer temperatures that provide for multiple
gener.1tion~ per year. Many oak colonies have several of the larger stem~ killed.
Most of these damaged oaks wtll recover by producing and relea:.ing root suckers.
The insect has also become much more aggres~ive then previously documented.
and has moved into the cities of Denver and Colorado Springs where it ts killmg
planted Q. macmcarpa. A nursery in a high tmpact area lost all of their Bur Oak.
During the period when Q. macrocapa existed in Color.1do a similar epidemic could
ha\e contributed to its extirpation. In its terminal period Q. macrocarpa would
have likely been ~cattered and dispersed as lone trees and ~mall groves. which would
ha,·e been \Ulnerable to an in~ect epidemic or regional wild fire. Not having the
ability to coppice. the species would have been eliminated from the area as the last
tree!> succumbed to the ra\ages of the drought penod. The exurpallon of Q.
macrocarpll in Color.1do likely occurred from the stre~s of a prolonged drought. an
Aflrilus quercico/a epidemic, and increased incidence of fire.

Conclusion
The information pre..ented supports the theory of past hybridization between
Q..~ambelii and Q. macrocarpa in Colorado. It is hoped that this paper will lay a
foundation that v.tll begin to bring scienufic order to this taxonomic problem. Further ~tudy 'hould occur on Q. macrocapa in the Black Hills and the large "Quercus
flambe/it' trees in southern New Mexico and adJacent areas. Morphological anulysb 'hould be conducted in other regions within the r.1nge of Q. gambelii. Ulumately a rework: of the taxonomy of Q. ~:ambelii appears needed.
Jntematw na/ O,lk Joumal So JfJ
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Apparent hybnds between Q. macrocarpa and Q. xundulma have been obin 'outhea~t Colorado. A re' iew of the theol) that suppon~ the Q. \.undu/ara
complex ts ~ugge,ted, for Jl<l''>ihle inclu~ion of a neY> ta:w.nn.
There i'> a large potential benefit to honiculture from Color.1do Foothllb Oak
( Q. xnw::.et). It appear.. to be one of the mo~t adapted ~hade trees to the High Plain'
and Rocky Mountam regtons. Through progeny tes~. seed trees can be idenufied
that produce the lea\t \ariation. A protocol should be developed for selecung superior quality seedlings during the fiN mo }ear... Thi~ will insure that seedlings sent
to production will re\ult tn a high percentage of quality shade trees. In the waterpoor areas of the United States. where resuictions are likely to mcrease, Colorado
Foothills Oak could become an imponant pan of the urban forest. With it'> medium
size, destrable form. and low water requirements. it is a 'hade tree that can work
effectively in most western land~capes.
~en. ed
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Oak Open Days - France 24-26 September 2004
Beatrice

C~

o\rboretum de~ Pou) oulcix
St Jol) de Chala1s. fr.rnce
A documentary-producer triend of mine. after li~temng. tom:,. 'erbal account of
this m) fll".t oak JOurney (Oak Open Day'>. Fr.rnce 24-26 St:ptt:mber), :ud. "Th1s Is
incrt:dible .• . who would ha1.e thought ... v.e'll ha1.e to film thi~ one day ." So, if his
-.ewnd-hand. complete!} \icarious experience of this is that e'lclling. you can well
imagine what 11 v.as like for mc: to be there.
Was it that thb mixture of "professionals" and "amateurs" proJectc:d u~ hack to
a ume v.hen science, botany in particular, flourished in large part due to the close
collaboration of those two groups? Was it the stimu lus provided hy the feehng that
never in a million years could one know oaks as well as certain of those present'? Or
ju'>t the sight of so many incredible. botanical marvels'! the passionate & ..cussion,·1
The freedom and ~atisfaction of being able to ask all your 4uesuons ... and alwa;s
get good :u1sv.er.. !

An oak by any other name
Stephane Brame. Allen Coombes. Eike Jablonski and Thier!) Lamant huddled
m consultation, agreeing or di<.agreeing v.1th tht: name on the label or prop<hing a
name in tht: absc:nce of the latter. is perhaps not just an epiphenomenon of ta:wnomic deficiencies or systematJc incoherencies. It seemed mther the perfect illustration of what it means to be an oak tree. lf all classification systems are a synthetic
1.iew of man's under..tanding of life. maybe the genus QuaCLH b trying to tell us
something!

The author, Beatrice C hasse. measuring the height of a tree
Spnng :!005
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The tour organizer, Thierry Lamant

photo () Eike Jabloru.ki

Antoine le Hardy de Beaulieu pointed out to me, and he certainly has seen a
great number of individuals of a great number of species of oak. that even when an
oak tree doe~ very well outside of its natural zone. differences in leaf. habit. etc .. .
are almost alwa}s expressed.
Perhaps then. the most important thing I have come away wtth after these Oak
Open Days. i~ a greater appreciation of the incredible pla\ticity of the'e trees and
an e\en finner com iction that while genetics can deepen our undef\tanding of man:,:
things, many of it detenrunistic paradigms hinder rather than help.

Le Jardin des Plantes
Louis XVI ~aid. walkmg up the flight of stai~ that \\-ere to be ht~ Ja-.t. "'A-t-on
des nou\elles de La~rouse?'" ("'Do we have any news lrom Lapt!mu,eT'). Famou~
lal>t words that mark the importance French monarchs accorded to voyages of disCO\ ery and exploration of the world. Though their moth e' were certainly not of the
order of natural htstory. the impact on botany is nevertheless <.pectacular: today /e
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Jardin de1 Plantes manage~ an eight million ~pecimen rich herbarium plu~ ~e\t:ral
thousand living planb.
When you plant an oak tree that you Iillo"' will not be exl!aordin31) - hke on!)
oak tree~ can be Clltmordinary- until,~). 100 or 150 years ha\e gone by, there •~
al"-a) ~ ..omething a.~toundmg about looking at an oak that was planted .. . 100 or
150 years ago. It buy;,) ou a little p1ece of etem•ty Sudden!). a plant opens the door
to an otherwi~ human!) incomprehensible lap..e of time.
And so, le Jardin des Plante1 is awesome if only for thi\ reason: QuernH haa~.
1855. the fmt of iL\ kind to be planted in France: Quercu~ mfectona. 1850. the
olde~t specimen in France today: Quercus itlzaburl'n~il ~ub .. p. IIU/crolepil, 1814:
Quercw, macrocarpa, 181 I. that we did not ..ee for lack of time - \O you all must go
back to le Jardin dt>s Plames!
On one of the comer\ of /'Allie Alfred Lacroix (I think) can be found an interesting specimen of Quercus myrsinaefolia. As l have only ever seen it growing as a
tree, here at laM was a Quercus myrsinaefo/ia that looked like a M)rsine shrub
border.
Before leaving It> Jardin des Plantes. Michel A\ishai. generously distnbuted
the acorn\ he had come v.1th: Quercus ithaburensis. Quercu1 ulniji1/ia. Qw:rcus
look and QuernH II bam. These are the fmt acorn .. that I v. ill auempt to grow Sincerest thank\ to you. Michael A v1shru. Other acorns that were distributed during our
voyage were Q. copayensi5 Q. costa-ricamis, Q. ~eeman11 and Q. m~ignis, from
Cltrisuan Spmelh (Costa Rica) and Q lolicina, Q. .ll:'rrata and Q. acuta from Shaun
Haddock (Fr.rnce).

French "Farewell" at Arboretum LeCoulees. v.1th owner M1chael Angeard sening the
wine
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Q. afare.\ in the Arboretum National Des Barres. This specimen vvas introduced
photo C Eik~ Jablon~l..•

from Algena in IM80.
L~

Coulees

Leaving ll' Jure/in de.\ Planlt.'.\, our next stop was 250 km to the southwest. near
the city of Anger\ at the Arboretum. Les Coulees. Our host, Michel Angeard. an
immediately likeable individual. with a son of mad-scienu~t look about him, began
planting here about 30 year\ ago.
A' a 'cienust. Mtchel Angeard began by taking core 'ample' aero'' his 40
acre' to have .1 good overs iew of the different soil conditions pre~ent. To a certain
extent. he organised which plants would go where based on this intonnation. But.
a.' an artist (painter and sculptor). the planting was abo based on pure acsthcuc
inspimtion and the destre to create a pleasant garden with nice '>urprises around
evcl) comer
His tirst passion with botany was with the genus Rosa. He planted over 450
'ipeCies/\ arieties of rO'ieS - that today have graciously receded their dominion as the
trees he had planted grew. Thetr presence is still largely felt with numerous species
that ha\e clung on to life while often clinging to the trees. rising live. six or more
metres from the ground and flowering abundantly . Among the many other notable
species: Row pahmris (a rose \\.ith no thorns). Rosa 1ericca omcimis f. ptnacantha
('' ith heautifultmn.,(ucent red thorns). R. pimpinellijolia (\\.ith dark purple, black
hips).
There are many. man) different kinds of tree'> at Ler Coulle1: oak-,, maples.
\\.illows. ashes. alders. hor'e chestnut. and more. not to mention the coniferous
species. But there are 200 oak trees, the majority of which are Amencan along \1. ith
numerous cultivars. mo~tly European. Michel admits to ha\ing a weakne,s for the
American oaks because of their wonderful colour tran.,fomlations. He ha' no par-
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ticular perwnal explanation for his pa..~sion for oak trees. He anrihutes it to the
m) tho log)- ol the oak tree: maje~tic and charged wtth hbtol) . as well as to the fact
that I! i'> a dominant element of the natural em ironment that he has grown up with.
There are so many oak tree ~ to see at Lel Coult!ef that! am some\\ hat at a l<hs
to point out one or another from an) thing other than a purely anecdotal point of
being mi~labelled: Q. f(racilifonnis, Q. rywphylla and Q. macranthera. because I
had ne\er <>een an:,. of them: Q. Iobato. in quite good health. although man) 'a) that
thi<; tree is u,uaJiy unhappy in this part of the world ; Q. pas:oda with bnght reddi'>hpmk lea\e~. becau ...e mine were -.till green: Q. macranthera ·rastigiata', becau'e I
didn't e'en knov. that it existed'
In style. Michel and his w tfe Stmone bid us fare\\ ell Wtth numerous boules of a
regional wine called clwume1 and wonderful lrnr.1 -d'mn re.\ hot out ol the oven .
J ust what we needed to keep us going after a long. too-many -things-seen. too-muchtnformation-to-absorb, day. A quick ride to our hotel near Angers. and as Caroline
BrO\\n (from California) said to me. our daily programme of walk. walk, walk.
walk. talk. talk. talk. talk. eat. eat. eat. eat, sleep. was entenng its final stages.

L 'Arboretum Gaston Allard (Angers)
~. Ga.ston Allard started planting in this arboretum. nov. run h) the clly of
Angers. about 150 )Car' ago.
Ha\ing read, a.s many of you I am sure. the Proceedings of the Fourth International Oak Conference (Fall 2003. Winchester. England). I v.as eager to see M
G~ton Allard's famous "trademark" as explained b) Thief!) !..amant : ·•.. . trees
planted high. not betng full) inserted into the soil. so that the upper part olthe root
system is e"'posed," A good lesson to learn there are 50 v.ays to make chocolate
mousse. and most of them are quite good. So v. hat is the essential ingredient'!
Probably the most spectacular thing I saw during this trip was here: an allej of
enormous Q. frainetro and Q. palustrif Iplanted in I K75) Some of these trees are
25m tall and the t!ffect ts astounding. There is also a vel) large Quercu.\ 1uhcr (80
em in diameter) - the sole sunwor of this species here after the har'h winter of
1985/86. A very beautiful specimen of QuernH i/e.1. with numerous young ilex
havmg germinated underneath. attracted my auention. Variou' cuhivars of this species can also be een here
A remarkable 35 m tall Quercus x sclwd1iwra (a natural h) brid bctv.een Q
phel/o.\ and Q. paluHri.l was the backdrop to a \el) interesting conver~ation \\ ith
M. Herve LeBouler that started with different methods of propagating oaks that he
has been 'tudying in his experimental nursefj for SC\eral year' and that ended \\ tth
a general di,cu,~ion about taxonom) and the e\olutional) b1olog) uf oab in particular.
There'' a \ef) large \pccimen of Torreya unifolw. v.h1ch Thtefl) explained ts
an endangered spe..:ie., in ih natural em ironment

La Foret Domaniale de Berce
A two and a half hour bus ride to the north west (wtth lunch tn the middle!
brought u' to Ia Foret Domanialt· de Bercl. (3000 hectares of oak· Querno pt·traea
·and 2400 hectares of pine) for a guided tour of what I' constdered to be <me of the
best run forests tn France. The oak trees live to be .. 240 )ears old before tile) are
cut down. Well. of couse. not all of them. but certainly enough them to create that

or
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umque atmo~phcre that onl) come~ from a deciduou' forc\t with ~C:f). very old.
rather tall tree, .
The forc't j, managed on the principle that e\ery )Car 12.5 hectares must be
exploited and regenerated. The old trees provide the -.eed and are eliminated progresstvely to leave 'pace for the young tree~. It takes about ten years to complete
\ iew: a magnificent Q. nt~OJa. v. hich [ wa~ very proud to !:Orreclly identif) without hesitation: a tree labelled. Q. acerifolia. which I was \Cry proud to identify a~
this cycle and \O it i~ e~timated that approximately 125 hectare~ are permanently in
the progrc's of bemg explotted/regenerated.
Since the winter of 1999/2000 and the great \torrns that swept acros~ France
destroymg uncountable hectares ( 140 million cubic metres of wood) there i~ great
controver'>) (both political and ecological) over how foreMs have been and should
be managed. There is much criticism regarding toda) 's policy makers' accused of
paying little real attention to sound ecological principles while basing decisions
primarily on commercial consideration~. As often is the case ...

Arboretum National des Barres
Con\idered to be one of the crown jewels of French hotanical gardens. this
arboretum is located 111 the village of Nogent sur Vemi.mm. near the cit) of Orliam.
One of three arboreta created by the very wealthy and powerful Vilmorin family.
the botanical collections at Les Barres cover about 40 hectares. The national collection ol oak tree' i' here: 83 botanical species and 18 culth ars and hybrid~.
The only specimen ouL~tde of China of QuerCII~ gracilis can be found here except that it 'houldn't be called Q. gracilis. but Q. lihoemis ! In 1998. Professor
Zhou Zhekun. \ isitcd Les Burres specifically to verify the dubious identit) of this
tree which. at the time. was labelled, Quercu.1 oxyodon. Fruiting only three times
between 1995 and 2001. our \Oyage was defmitely blessed: Eike Jablonski found

photo C F.ikt Jahlon'lu

Q. liboemi.\ (or Q. gracilis). Raised from seed collected b) Father Paul Farges in
1901. thi~ rJre Chinese species is found in the v;ild only in a small reserve in
Kv.eichow. and this is the only culti\ated specimen out ~ide Chma. In one
hundred years, only six acorns ha\e been found on this tree!
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an acorn! Today. unfonunately, Quercus oxyodon is ~till the name that vi~itor.. \\.ill
read, and the Quercus gracilis/Quercus liboensis taxonorrucal battle is apparently
not quite resolved
AJongstde a curious h) bnd · with no label· between Quercus cerri.r and Quercus
no-one-was-quite-sure. Michael Avishal explained that Quercus afare.l. castaneifolia
and cerris ali have a common origm but have dtfferentiated with time and their
geographical distribution. We all had the opponunity to admire a beauuful Quercus
afares planted tn 1920 with a trunk measuring. today. 2.50 m in diameter
Throughout our JOurney I was quite distressed by many Quercus nigra represemauves that we saw because the leaves definitely did notre emble the leave~ of
my Quercus nigra specimens. Thierry Lamant tried to reassure me saying that it
w~ only a question of age. Thank goodness here atl~t w~ a fairly young one and
the leaves were exactly like mine!
There is a remarkable stand of Quercus ilicifolia (half an hectare, planted in
1828 on the outskin.~ of the park). The trees are impressively tall for this species,
6.5 metres for example, much taller than in their natural habitat. Allen Coombes
was quite interested in collecting acorns from a specimen that was not far from a
Quercus rubra in hopes of being able to obtain a Quercus x femaldr. As all of us
frantically collected those preny liu1e acorns wtth thetr disunctive pink-orange spot.
perhaps one day one of us will be able to exhibit this apparently very hard to find
hybrid
Q. aliena (planted m 1929, 15 m); Q. myrsrnaefolra (planted in 1931. 10m): Q.
palustris (35 m); Q. x hickelli (ftrSt-known specimen of this hybnd between Q.
petraea and Q. pontrca); Q. baronii (the only one present in any European collection); Q. x l'ilmoriniana (the ftrSt specimen of this artifivial hybrid between Q.
dentata and Q. petraea) ....
There are many rnagmficent trees here· and not just oaks · but, I must say. the
overwhelmmg tmpression is that they are all planted much too near to one another
and so, especially when they are old, it is difficult to really see them. Additionally.
many labels are missing or, what ts worse, incorrect. I do not wish to belittle those
who · past or present · have devoted their time and energy into mamtaining the
aesthetic and botanical tnterest of the place. but the present state of affatres b a bit
distressing.
One can buy plants at Les Barres: of the 22 species of Quercus pre~ent in the
catalogue for 2004. the general origm · United States · of only 4 of them is indtcated. A year or so ago. at the beginning of my mterest m this genus. I tried to find
out how many species and which ones were tn the Quercus national collection.
When I finally managed to speak to someone \\.ho would talk to me about thts. I
was told that this information could not be given out to the public .. 1 At the time I
laughed at what r took to be yet another mystery of French bureaucrac). but. very
sadl), one has to ask: what is going on here?

In conclusion
One of the moM interesting voyages of discovery I have ever been a part of; it
was a shame that it only lasted two and a half days. Two and a half weeks would
have been better! r can't wait for the next opponunity to parttctpate in such an
adventure and wish to thank all of my new Quercus-lover friend' for the wonderful
moments <;pent together.

Spnng 2005

lmurwrioTUJI Oak Journal .Vo. /6

The "Femeiche" - A Historical Oak of Germany
Eike Jablonski
Euelbruck Arboretum
Hoesdorf. Luxemburg

L1ke many European counuies. Gennany has a long affinity to oaks. Tale\ and
about old oaks, together with my~terious ~tones about pre-christian tribes.
are still ali\'e. The ancient Gennans. history informs us. had oak castles as well.
Loudon. in h1.., Arboretum et Fruticefllm Bntannicum ( 1844) wrote about these
old oaks of Gennany: " .. .lately standing m Westphalia. one was 130ft. high. and
reported to be JO ft. in diameter; another yielded I 00 loads of timber: and a third
served both for a castle and a fort''! fe also cited Googe 's Four Booke\ of Husbandrie
(published in 1586): "We ha\'e at this day an oke in Westphalia. not far from the
castle of Alsenan. \.\<hich is from the foote to the ncerest b<me. one hundred and
thirtie foote. and three elles in thickness: and another. m another place. that, being
cuuc out. made a hundred \.\<aine load. Not farre from this place there gre"" an other
oke of tcnne yardes in thicknesse. but not very hie".
It is fascinating. that some of these \.\<ltnesscs of anc1ent umes sun.i\ed until
today. The old oak at Erie. a tiny northwestern' illagc ncar Racsfcld in Westphalia.
is such a Lree. Perhaps Loudon told about it alread) in I 8..w
Close to the old church of the' ill age. this oak gro'-" s there for some 1500 ye:m.
As different reports tell us. this ~hould be the eldest Lree in Gennany still alive.
Desp1te its real age, which may be only a several hundred years up to a millenium.
the tree stands for living history . It is a Quercus rohur, the native oak ofthb region .
The old name for it was "Ra,en Oak", which refers to the Raven. the holy bird of
the Nordic god "Odm" Th1s old designauon and the name of the parish ""here the
oak 1s growing show that this locality must have been a sacrificial place for the
Gennanic. As names often last for centuries. it is beheved that therefore the oak
was already growing here as a remarkable Lree in heathen times. Chnstianity was
brought to this remote reg1on in the middle of the 8th century. Abo at thb time the
first wooden church was build JUSt next to the oak. The "heathen" tree was no""
growing on parish ground~. which may have saved the Lree. Other hoi> oaks of the
old Germamc were cut do""n by earl) nusswnarie~. 11 they were groy, ing on common land. Later. a stone church replaced the wooden one. and the oak " still alive.
Toda}. the oak is known under the name "Feme1che" or "Vehme-Oak". The
"Feme" (or "vehme") \\<as a juri-.diction: \\here a judge pres1ded O\er a \ehmic
court. This ..ecret lynchla\\ '-"US l)plcal for certain reg1on~ m We~tphalia m the late
Middle Ages. The place underneath the oak sen.ed a~ the court. An old document
from 1441 telb of the vehrnic judge Bernt de DUcker. \.\<ho passed a sentence of
death upon Gert van Diepenbrock and his bondmen: the judgment was spoken under this oak.
In 1750. the pan'>h priest ordered the remm al of the rotten wood inside the
massi\e trunk. No"" the tree \\as holloY.. and perhaps this sa\ed the tree a second
time. A doorlike pa.\sing \\ ith a height of mo meters. and a "'idth of 80 em mu~t
have been there in 1819. \\<hen the hollo"" trunk had a diameter of some '1.75 m.
That year. on September '1.6. the Prince Royal Friedrich Wilhelm of Prussia (later
legend~
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The ancient "Femeiche" CQuercus robur) in the -.:illage of Erie.
Germany. is said to be 1500 } ear~ old.
pholo C Eike Jabloml.•

King Friedrich \\'ilhelm IV) "l~lled the oak. 36 infanli) 'oldicr.. had to ~tand in the
trunk \\ith complete annamcnt m marching order. The Pnncc Ro:>alliked the tree
'0 much that he had his breakfa~t \l.lth l\\0 of his generals ms1dc the oak the other
morning.
In 1851. the Bishop of Mum.ter. Johann Georg. came to see the parish and the
oak. It is reported that Cafter a night -.:i~it) he had a gla\s of \\ine m the oak. v. here a
table for 12 persons including chairs were ~ituated for h1m and his feiiO\\ s.
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The last of this k.ind of report dates from 1897. when a group of 40 members of
the regional Forestry Commi~sion arranged themselves inside the tree, singing a
huntsman song. Nothing is written about it, but it seems that this event did not harm
the tree too much.
The local population from villages nearby celebrated most of thetr important
holidays like weddings and births under the tree, and did so for several centuries.
Today, Jaw protects this oak. still growing vtgorously on fresh, sandy diluviaJ
soil. A fence keeps the Forestry Commission, Royal Pnnces, and Bishops away
Despite a height of perhaps 14 meters, the oak 1s nevertheless a giant. ln 1953, a
circumference of 14 mete~ at soil level, and of 12 meters at two-meter level was
measured (Buerbaum, 1954). The ftrst branches are sprouting three mete~ above
the soil, fonrung a secondary crown. lt is still clearly visible that the whole former
crown was completely destroyed by storms and lightning during the last centuries.
Only in single years, acorns are produced. In 2004, after the hot 2003 summer, the
tree bore an excellent crop with masses of viable acorns. The trunk is not only
hollow; several parts of the old trunk are not connected together any more. Wooden
and iron posts support the remaining branches. In 1965, the first treatment of this
kind was done. A second treatment was done in 1987.
Let's hope that thts impressive living monument of history w ill survive for
several more decades. Vtstung this tree. one still can feel the history connected
with it.
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Aulhor '>tanding near "Femetche."

Spnng

~005

fntenwllomll Oak Joumal No. /6

37

Fodder and Burning Material The Use of Oaks in Nepal and
Adjacent Himalayan Regions
Eike Jablonski
Ettelbruck Arboretum
Hoesdorf. Luxemburg

Nowad.ty' the htgher region~ of the Himalaya' 'ec a growing population with
all tt~ pre~sun:~ . This mdudes a rising number of livestocl-., like cattle. sheep and
goats. 'The forests of the IIi malayan midlands. which lie between 800-3000 Meters
(.2400 • 9000 feet), become more and more fragile and over-utili1ed. Besides the
cutting of tree~ for firewood. the practice of coppicing and pollarding trees for fod·
der i~ common.
The Nepali population has a long tradition of tmxed fanmng. with ant mal husbandry being mterdependent components. Livestock is also an integral pan of the
cultural life tn Nepal. About 50t::f of the forested area in Nepal is used for fodder
production from trees. The other half of the forested area is out of reach of 'eulement~. or grows in Mecp gorges or other places where any fodder productton is too
difficult.
Animal\ in 1'\epal deri\e ca. 35'k of their feed from trees. The annual production of fodder from trees in .:"epal is e~timated to 3.5 to 4 tons of d!j leave~ . The
production of fodder from trees is po!>sible through \ ariou~ methods. Tree!>. whtch
are belie\ed to have high quality fodder or special medtcinal power. <tre lopped
very carefully; only the leave~ are stripped off by hand. The people own most of
these trees. and the} are growing in close proximity to the villages.
Tree~ in the forests, belonging to no one in gener.tl (called "everybody's trees"
in "'epal). are more or less heavily lopped by the "Khukuri"- a knife. or by axe. In
thb case. twigs and branches are also cut, and this is often done down to the main
trunk. Thus. firewood can also be harveMed (Jablonski, 1993) According to Wormald
et al. ( 1983) twtg-. and hnmches can make up to 30% of the wetght of the whole
han est. This practice can cause heavy injury to the trees. If this practtce ts repeated
frequent!}. and more annually, the tree' hardl} can produce flowers or fruits. Natu·
ral reJuvenation becomes more and more unlikely in such fore~ts. Already in 1937.
~tated Gorrie. oak' in Northern India became mcreasmgl} weak because of annual
loppmg. mstead ot the formerly common lopping in a three-year-cycle. He also
noted that not only did the trees produce le~!> fodder. but that oaks became more
and more displaced by Pinus waflichiano.
Lhestock face maximum nuuitional stress from Januar) to Ma}. which is the
dry season in ;'l;epal. Onl) in the rain} ~ea.son ts there ,ufticient fodder for animals.
Consequentl) , only milk-producmg animal!> like butt aloe get \~ell fed. whilst others are grazed on the limned pasture areas. fallow land. and in the forest... In the df}
season. ammal fodder 1s in very short suppl). and during this period trees provide a
\aluable ource of nutrition.
Around a dozen oak spectes are groY.ing m the forests of the Htmalayas. The
rur.ll population uulizes more than one hundred species ol trees (Amataya. 1991:
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Gome, 1937: Shabnam. 1959). Although the) know lmle about thetrchemtcal cnmpo~uion. the) ha1e con~tderable knowledge ofthetr nutnuonal quahtte~ IAmata)a.
19901 The farmer. do prefer special fodder tree species. including ,e,eral ~pectes
of oak Sone of the 'pccies coppice Yo ell. othef'- ha1e both coppicmg and (X>Ilardmg powe!'-.
Authors from !':epal and lndta CBehari et al., 1968: Gupta, 1963) count QuaCII~
j7onbunda, Q glauco. Q. lunata, Q. leucotrichophora and Q. 1emrcarpijolm as the
most' aluable fodder trees m the mountains. In Ea~tem Kepal Sil..kim and Darjeeling
aJ-.o name Q. lamrllo.w a.' hea1 il} lopped.
Quacus glauca has a wide di\tribution throughout the Himalayas, gnming
from the mtd-hilb ( 1800 m) to about 3100 m ele1ation. This '-pecie~ coppiCes well.
and it is extensi1ely lopped for fodder. Lopping stam from April and continues
until July. The new flush appea13 in March, varying from region to region. The
leaves contain 9.6 o/c crude protein and the total of digcsti1e nutrients amount to 39
o/r (Smgh, 1982). Panday ( 1992) estimates a mean annual fodder) ield of 80-100 kg
per tree. fresh material.
Quere11 1 lamelln.w grows from about 1800 m to about 2700 m cle1 ation. but
only in regions wuh high
annual minfall. Thi., moderate to large-s11ed tree
demands light. It is qUite
sensuive to lire. It copptces well, but docs not
produce root '>Uckef'-. It is
extensi1ely lopped for
fodder. Lopping \lam
from March and continues until October. The dry
lea1 es contain I 0 'k crude
protein.
Quant.\ lunata grows
from the Nepali mid-hills
( 1800 m) to about 2400 m
ele1 at ion. This light-demanding specie' coppices
well. It produce' a masstve rnot system and
grows on a 1ariet) of
sotb In .,orne regton' m
:>:epal Querczo lunata
ytelds 78'! of the whole
fodder leaf hanest
!Hawkins et al.: 1983).
Lopping starh from Cktober and continues to Apnl.
The old lea1es shed dur0 Guy Stem.,.,rg
mg summer. and the new A couple in northwestern Yunnan. People~ ' Republic of
flush appears before w tn· China, rerum~ from an oak fore~t \\ uh bundle' of fodder
ter. between Jul) and Oc- for their live~tock
Spnng ::!005
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Hea\il) lopped Quercus lamellosa, gro\\ing in a forest near Yoksum, S1kk1m. at
near)_> 3000 m.

tober. One tree 1~ eo,umated to produce 50-80 kg of fresh fodder per annum (Panday.
198:!)
Quanu leucotrichophora occurs mostly in the We tern Himalayan belt up to
an ele~ a lion of:! I00 m. although it has a w1de range of di\tribution throughout the
country. except in the eastern Himalayas. his a moderate to large-siled evergreen
tree with a characteri,tic rounded crown. This light-demandmg species can tolerate
shade to a certain amount. coppices well, but is susceptible to drought. In some
regions of Nepal it is the most hea..,ily lopped fodder tree, and local farmers rate 1t
as a high quality fodder tree. Lopping starts from October and conunues unlll August. The new leaves appear in March or April. They contain a h1gh percentage of
crude fibre (30-3:! %) and tannin. Because of the h1gh tannin content it is not advisable to u<.e lea\e~ of Quercus leucorrichophora a-; a sole feed for livestock.
Quercus semecarpifolia grows in high elentions. ranging from 1500 - 3600 m.
In man) regions it form' large stand-. in the upper forest belt. The medium to largesiled tree de\elops a spreading crown. It is a strong. light-demanding pecies. It
coppice and pollards quite \\ell. According to Panday ( 1982), fanner~ in the higher
regions of the Himalayas regard Quercus semecarpifo!ta as the fodder tree "ith
highe~t qualities. Amata}a (1990) al~ counts Quercus semt·carpifolia in the five
most important fodder trees in Nepal. The tree is lopped exten.,lvely m the northernmost district<., of Nepal. The leave of this species are preferred a., a good fodder
source. Loppmg start~ from November and conunues until March-April. before the
old leaves 'tan shedding The new flush appears immediately in April-May: therefore 11 has an evergreen appearance. The leaves contam 4-5 % ash and 1.4 'k nitrogen. Annual harvest of fodder leaves per tree can be up to 120-200 kg of fresh
material.
-lO
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Quernn leucntriclrophom, \\ith Rlrndodenrcm arborewn. on a hill atx"e Kathmandu
(ca. 25!Xl ml. The Lice~ arc grO\\ing m a Ro)al Hunting Pre~cne st they are nmlopped.
Tree' pia} an imponant role for the feeding of h\ cstod: m the Hnnala) an region\. and oaks are a remarkable pan of it. Despite the tremendous demand for
fodd.:r and the fodder delic1t for lnestock. there i' little al:ll\1! produuion or planting of fodder trees hcing done. To protect and con'>er.c H1malayan torcsh, including the oaks. there i' a need for se\'er.tl measures (Amata)a. 1990; Jahlono,ki. 1993 J:
Estab)i,hing of nursenes, \\ hich pnxluce fodder trees in wopcr.ttlon
wtth the local population.
Planting of "Flxlder Forests."
Planting of fodder Lree' on ero~ion-prone hill slopes and marginal areas
ol smalllanns. Unlike other f<xlder crop' !elmer. leuccmc) trees do not
depnve fanners of land capable of growmg crop' for human con,umption.
Educauon of the rur.tl population: progr..uns to unprm e the Iarmer.. ·
kno\\ ledge of fodder tree management.
Fodder quaht) imprlnement.
Reduction of animal population'>. c'peciall) m mon,oon 'ea,on .
.:-.;ece"it) nl stall feeding m monsoon 'cason.
It IS urgent to make etTons m stabilizing the forc'b of the Hmtala)a' and the
oaks imohcd. l nfortunatel). the recent poliucal sttuation make' It unlike!) that
the people arc able to make these eflorts b) them'>CI\'es. Let's hope that there\\ ill
he a\\ ide consen'u' hetween all concem.:d pames. regional and\\ orld\\ 1de, to ..a,e
these foresh. and to IT) to rcaliLe the ahl>\e-mentwned measure,,
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How Old Is This Oak?
Determing the age of Quercus virginiana
B) Coleen Perillou.'\: Landr}
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The words wriuen are purely by personal obsen·arion and research and
based 011 am scienrific dora.

Gro\\'n in only 14 <;tales m !he United States !he hve oak. Quercus vtrgmiana.
has long been a 'ubject of controversy as to !he detennmauon of iL~ age. It can be
found in swamps, on coastlines of !he Gulf of Mexico and the Atlantic and Pac1fic
ocean~. and on higher ground farther inland. It has been grown for its sculpture and
beauty, for its food for wildlife and for its valuable umber in 'hipbuild10g, furniture-makmg and flooring.
Let us discus~ it~ growth habits first. Unlike many of the Querws family the
live oak is a sprawling oak. Its branches can reach out !50 feet from it~ trun!.. and
curve along !he ground then up\\'ards again towards the sky. This is the mo~t natural
fonn of the live oak and if it is not pruned as a young oak it \\'ill automatically grow
in that manner. The cro\\'n is usually rounded in fonn and doe~ not reach the height of
m~t oak species. preferring to spread itself on the earth rather than reach for the sky.
This particular charactensuc IS what makes the live oak such a popular place of
salvation during a hurricane. It has been documented !hat during many destructh e
hurricane~ in Louisiana residents took refuge in the branches of the oaks to escape
the floodwaters. The people tied themselves tO the massive branches and the rounded
canop) buffeted the winds thus prevenung them from being ripped into the force of
the hurricane. In Louisiana, Miss1ssippi, Georgia and Alabama the live oak 1s loo!..ed
upon as a tree of protection On the coast of the Gulf of Mexico 10 Louisiana there
are oak trees still standing \\'here there are no longer any towns because of de~truc
tion by hurricanes that occurred over a century ago. The strength and resiliency of
the hve oak in nature's fury cause 11 to be adrrured and revered .
The people of Louisiana have selected it as an icon of the1r own sun ivai in a
harsh and dangerous natural environment.
The federal government realized the \alue of the live oak for shipbuilding.
Pres1dent John Quincy Adams subsidized the first tree farm in the history of the
Lnited State 10 Aorida in the 18:!0's. He e timated the growth from an acorn to a
tree \\'lth desired wood heavy enough for. hipbuilding would be 100 )Cats. As in
man) government projecb it was plagued \\'ith political intrigue and was eventually transferred to the Pen acola av) yard commander \\'here the prOJect perished.
However. the oak gro'e still stands today and because of someone's incompetency
the oaks ha\e enjO)ed life the<;e many years. Ships are no longer made of oak. but
steel. and oak wood is used b} the Na' y onl) for restoration ot their old and historic
vessels.
There is a question that is almost unanswerJble when it comes to the live oak""ho\\' old do you thin!.. this Ihe oak is'>'" The only true te\ts for the age of a Ji,e oak
are cuttmg it down and counting the nngs or core boring. Cuuing it down to determine the age would be foolish. The only accurate way of dating any It\ ing tree 1s to
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··core" ll b) rcmm·ing a c; Iinder of wood Irom the tntcnor ol the tree m order to
count the annual gro\\th nngs. Large live oah arc almost impo-.sible to core because of the exceptional hanlne'' of the wtXJd, The cores hreaJ..; otf"" ithin the tree
before they can be removed mtact and counted. Unless ~omeone has planted the
tree from an acorn or there io; documentation of the tree ''hen it was planted it is
'ery dJflicult to dctenmne the age.
forestero; ha'e decided that the li,·e oak nattonal charnpton m Lewtsburg. Loui-.iana. i-. O\er 1200 )earo; old. It has a girth of over 38 feet. The founder of the Live
Oak Societ). Dr. Edwin Le\\is Stephens. m 1934 declared through his studies of the
live oak. that a tree 16 feet in girth was a century old. And. therein lies the continumg dtscu-.sion.
Some li\e oaks m Cny Park in New Orleans have been growing for :!00 year..
and have reached the g111h of only 14 feet Some live oaks in residential landscapes
have been growing for only 25 years and have already reached the girth of 9 feet.
And, the controversy goes on.

Longue Vue Gardens m New Orleans. The oak-. \\ere planted in 1850.
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.1\fany fador. detemune the gro1.1.th of Quaws Hrfoi/11/Cma. Just like mo't tree'
the important combination of lighL ~il and Y.ater are needed. In the ca'e of an oak
1n Jeffe~on , Lou1siana, named Old Dickory. all three factors were exact It lhed in
a little forest that enjoyed the natural mulching and nouri,hment of the other trees:
it lived near the banh of a natur.tl stream. and it enjoyed the \\atlll, 'outhern coa,taJ
light. It y.ru, left undi,turbed for centuriel> until recently 1.1.hen ll \\as ,a,ed from a
road\\ay proJeCt by a driving force of presenationisb. It i~ determined to be between 600 and 900 ye<m old. Left to its O\\n gro1.1.th \\a}' and nature a li\e oak~~
the king of the forest because ns heavy. forceful branche, push a .... ay other trees. Its
roots are also heavy and spread as \\ide as the canopy. The sheer weight of a live
oak makes it supenor to most trees in a forest.
Live oaks have been u<>ed to line allees. The most famou~ I.I.'Orld known allee is
Oak Alley Plantation in Vacherie, Louis1ana. and the age of these oaks are al\\ays
debated though it is known that the house is over a century and a half ye:m. old. St
Charles Avenue in New Orleans has an oak allee of many miles and they have
sunived almo~t 80 years of autombile traffic. foottmffic and air pollution. History
records when these oak<. were planted but no one recorded how old the oaks were at
the time of planting. And. the controversy continues.
City Park m Ne\\ Orleans has the large~t stand of li\e oaks in the \\Orld. An
inventory in 1983 re\ealed that at least 250 of the oaks had a circumference of at
least 10 feet. History proves that th1s forest of li'e oaks began hundreds of years
ago when an old bayou ~.~.'as a tributary of the Mississ1pp1 River and flO\vcd through
the area feeding the oaks each year.,., ith alluvial soil. All of these oaks 'ary in size
and it is believed that the smaller ones are probably the progeny of the older trees .
Yet no one really knows the true age of each. yet m a fe\\ of the ancient ones
estimates are very close.
Plans are underway to plant several young live oak seedlings at an Agricultural
University in Louisiana and to study their growth for at lea•;t a centuf). Though )OU
and I will ne,er know the findings of this study it will perhaps help with the anw•er
to the question " How old is this oak?"

Children are d11. arfed by a single limb of ·'Old Dickory."

Spnng

~005

/ntematwrwl Oak Journal \'o. /()

Live Oak grove in City Park in New Orleans. There are over 1000 ancient oaks in
City Park varying in age from 200 yean; old to 700 years old.

''The Walk.ing Oa.k" in City Park in New Orlean~. It b believed to be 250 years old.
ull phol"' counr>) or Colr.:n Penllou' Landry
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The Land that Time Forgot:
Southern Flatwood Oaks and Associates of the
Tinley Creek Forest Preserve of Cook County, Illinois
DA\ID A. SHEPARD
Deparunent of Bwlog;. South Suburban College
South Holland. (]]mm' 60534

Abstract
Recent botanical study hao; revealed the disco\ery of eleven southern disjunct
species mcluding putative hybrids typical of flat wood forests of the lower Mississippi River \alley growing in northern lllinois. Celri.1· lacrigala var .11nallii (sugarberry). Ltq111dambar .Hyraciflua (sweetgum). Tilia hererophylla (white basswood).
Quercus slwmardii (Shumard oak). Quercus mnntana (che~tnut oak). Quercus J.~rara
(overcup oak), Quercus rexana (Nuttall's oak). Querctt.\ coccmea hcarlet oak).
Quercus x guadalupl·nsis (post oak x bur oak). Quercu.1 affn.falcata houthem red
oak putatively introgre~sed with black oak). and Quercus aftn. pagoda ( cherry bark
oak putauvel) introgressed with black oak) were found growing in flatwoo<b forest
within the 324 hectare(800 acres) Tinle} Creek Forest Preserve of southwestern
Cook County Ilhnois. They are presumed nati\e and thetr occurrence may be the
re ult of post glacial migrations up the Mississippi Rtver Valley. Thetr persistence
to the present may be attributable to a unique combmation of soil. drainage. and
microclimatic effects of Lake Michigan.
The Tinley Creek Forest Pre1.erve (TCFPJ lies at the lower end of Lake Michigan at the ea<.tcm edge of what is called the Prairie Peninsula. an ectonal region
ongmally typified by tall gmss prairie. savannah and fore't communities (Transeau.
1935). Glaciation. shifting climatic change~. and anthropogenic influence O\er
millenma have shaped the region mto a mo~aic of plant biota originating from all
points of a compass. The local microclimauc effects of Lake Michigan have also
played a key role in pro\iding refugium habitat\ for taxa w1th more souther]) or
easterly affinities. The Tinley Creek Forest Preserv·e represents a mre tract of land
that blends the'e elements together. Spectal attention must be given to pre..,erve and
maintain the'e rare plant commumtie~ before the} d1sappear.
C limate
The Chicago region ha.'> a hum1d continental climate. The TCFP lie' ::!4 kilometers ~outh we't of Lake Michigan. The a\erage mean annual temperature I' 9xC
w1th a mean annual precipitation of 96 em. The last fm,t date i\ approximately
April 301> ( Ruffner.l978J. The area exhibit' a ,Jtght lake eflect of moderating temperatures in winter, and ,Jightl) greater precipitation compared to out I} 1ng ... uburban area~. CFiael. 200::!).
C ultural Hil.tor}
European settlement at TCFP began in the 1830·.., with 'ever.U land owner'
managing tracts of land mostly near what b no"' Camp Sulh\ an in the northeastern
pan of the preserve. 'I he forested portiOn was ongmally called Bctchelder' s GrO\e
Spnng :!005
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and then prc,umabl) renamed b) Ne\\ Englander Ste,cn Rexlord
Ba~helor ' s
Gro\e 10 the I S40 ' ~ . German ~ettlement proceeded through the I HSO's w1th estabJi,hment of a post office around !51st and Harlem <Bettenhausen. 2002). In the
1860'..,, Asa Turner. T. Moss, and R. Schillmg were the predominate landowner... of
the ..,tudy area 1AO\~cr. I 86 I). Between 1858 and 1884 the populatiOn migmted
ea,t\\,trd toward the village of Blue Island leaving the area with fey. re<.ident,.
Later. the settlement of Goesehille ( 1884- 1906) Y.as established near what is now
Camp Sullivan until it was abandoned (Bettenhausen, 200:!). B) I 904 there were
mer 30 individuah owning land in the presene with Schilling. Hunstock. Lyttle.
and Moss in possession of the larger tracts (Mitchell. 1904).
According to Dan Weber. real estate and license engineer of the Cook County
Forest Presen·es. initial purchase of land began around I925 and continued through
ih completion 10 the 1950's. Aerial photogmphs taken in 1939 and 1940 (Illinois
Air Photo Image Base. :!004) !>how sections of the flatwnod!> aro.:a cleared with
ev1dence of patches of agricultural activity south of Tinley Creek. The photo also
reveals the presene surrounded b) fanns and small tracts of forest. In the I 940's
and 1950's Camp Sullivan and Camp Falcon, located in the northeast comer of the
preserve. Y.erc built for the boy scouts and are still utilized today. A grove of Pmus
ri!.\1/UI.\Cl Ait.(rcd pme) was planted:! kilometer... to the \\est of Harlem Avenue at
15) • in the 1960's. In the 1980's and 1990'"· Cook County Forest Pre,cncs installed biking trait.... planted ornamental trees. and Eurasian grass along sections of
a bike path. (Dick Ne,~hardt. District Forester. Cook County Forest Preserve. personal corn.)
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Figure I \1Jp of the Chicago Region
Ba-.c Map Swmk and Wilhelm, 1994
Tinle) Creek F<1rest Presene highlighted
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Table l. Ll~t of \Outhern t:ua and put:athe hybrid~ of TCFP ~ith Field Mu~eum
herbarium acce\,IOn number gi..,·en on left. (* indicate~ a ~outhcrn form of the oak).

2230274
2230276
P.\.1 2230277
FM 2230278
FM 2246493
~1

~1

FM 2252943
Fr-.1 223027 I
FM 2252945
FM 2230272
FM 2246494
FM
FM
FM
FM

2230275
2230273
2252942
225294 I

Celtis /ani11ata Wille!.. 'ar smallii Bead!. (~ugarbeiT) J
liquidambar styracijlua L. (w;eetgum)
7rlia heteropltylla Vent. (\\'bite b:c,s\l.ood)
Quercus coccrnea Muenchh. c~arlet oak)*
Qutrcus affn.falcata l\.1ichx. (southern red oak introgre,sed
possibly with black oakJ
Quercus x guadalupensis Sarg. (post oak x bur oak)
Quercus lyrara Walt. (overcup oak)
Quercus lyrara Willd. x Quercus macrocarpa Michx. (overcup oak
x bur oak)
Quercus montana Willd. (rock chestnut oak)
Quercus affn. pagoda Raf. (cherrybark oak introgressed possibly
with black oak)
Quercus x saulei Schneider (whne oak x rock chestnut oak)
Querms .1lzumardii Buck!. (Shumard oak)
Quercus shrmrardir var. srenocarpa Laughlin (Shumard oak)
Quercus te:wna Budd. (Nuttall's oak)

l

Natural History/Ecology
TCFP harbors s1xty five species of native Illinoi~ arborescent ta.\a with eleven
taxa having distmct -.outhern Applachian and lower Mississippi River\ alley affimties (Table I). Sixteen oak t:ua including e1ght southern spcc1es -with ll!>sociated
hybrids have been observed (Table 2). 'otable Illinois endangered pccies are
Quercus texana {Nuttall's oak) and Quercus montana (rock chestnut oak) (Herkert
and Ebinger, 2002). Other southern t:ua include Celtis lae1·igata \ar. smal/11 c~ug
arberry) and IllinOis state threatened spcc1e:, Tifia lzeteroplzylla {white bll!>swood).
The area supports a mix of northern and outhern elements in a mosaJc of forest
communiues defined by topography, soil and moisture condiuons. Over 350 nati\e
taxa have been found to exist (Shepard, 200 I). The Illinois endangered 'pcc1es
Care.t communis Baily (common beech sedge). typ1cally found in eastern forests.
h:c, been recorded from the ravines (Bowles and Radke, 1999). The southern taxa
occur :c, scattered mdi,iduals and in groups occupymg the flat to gently rolling
forest communitie~ outside the floodplain and ravmes. The~e commumtie' lie approximately 0.5 kilometer north of the creek floodplain and I .5 kilometer\ to the
south cO\enng 90 hectares or twenty five percent of the pre'-ef\e area (Figure I).
lndi\ idual population'> of Q. montana, and Tila hererophylla are 'cparated b)' a\
much as 2 2 kilometers.
The flat-woods repre-.ent a second-gro~ th forest that ha..'> had a his tO!) of agriculture. loggmg. clearing. grazing. and in presenlement times. fire !Bo~les and Radke.
1992: McClain and Elnnga. 1994 ). The biodi\ e"it)" of the area j, hidden and masked
by the Eura..,lan ~eeds and shrubs that prolifero~te in sections of the undeNory and
ground laye". Oisrurbance ha!> brought invasi'e buckthorn !RirammH carha11ica L.l.
oriental bittersweet (Ce/astms orbicularis Thunb.). and muluflora rose (Rosa mulrrflora Thunb.J into the understory. cholung out natural recruitment of nati\e trees.
Field garlic (Allium nneale L.) and more recently garlic mustard (AI/wria petrolara
IM . Bieb) Ca' ara and Grande) have invaded the ground layer.
Spnng 2005
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Table 2. List of oak taXa and putative hybnd.~ found at Tinley Creek Forest Preserve

Quercus alba L.
Quercus bebbiana
Quercus bicolor Willd.
Quercus coccinea Muenchh.
Quercus ellipsoidalis E.J. Hill.
Quercus affn. falcata Michx.
Quercus x guadalupensis Sarg.
Quercus x jackiana Schneider
Quercus lyra/a Willd.
Quercus macrocarpa Michx.
Quercus montana Willd.
Quercus muhlenbergii Englm.
Quercus affn pagoda Raf
Quercus x paleolithicola Trel.
Quercus palustris Muenchb.
Quercus x riparia Laughlin
Quercus rubra L.
Quercus x saulei Schnetder
Quercus shumardii Buck.l.
Quercus shwnardii var. stenocarpa Laughlin
Quercus texana Buck.l.
Quercus velutina Lam.

(white oak)
C. K. Schneider (white oak x bur
oak)
(swamp whlte oak).
(scarlet oak)
(Hill's oak)
(southern red oak introgressed
possibly wtth black oak)
(post oak x bur oak)
(swamp whlte oak x white oak)
(overcup oak)
(bur oak)
(rock chestnut oak)
(Chinkapin oak)
(cherrybark oak introgressed
possibly with black oak)
(Hill's oak x black oak)
(pin oak)
(Shumard oak x northern red oak)
(northern red oak)
(white oak x rock chestnut oak)
(Shumard oak}
(Shumard oak)
(Nuttall's oak)
(black oak)

Native species characteristic of these wet woods still persist, however. Sweet
bedstraw (Galium triflorum Mjchx.), Greendragon (Arisaema dracontwm
(L.) Schott), lady fern (Athyrtumfilixjemina L., sensiuve fern (Onoc/ea sensibilis
L.), yellow violet (Viola pensylvanica Michx.) and Missouri violet (Viola
missouriensis Greene) are prevalent in the herbaceous community. Downy serviceberry (Amelanchier arborea (Mjchx. f.) Fern.) and Allegheny shadblow sen iceberry (Amelanch1er laeviS Wetg.), more typical of eastern and southern forests. are
occasionally found m clearings and the understory (Shepard, 2001).
~cented

Glacial Historytropogra phy/Forest Soils
The topography of northeastern llJinois is the result of the Wisconsinan G lacter
that arrived 75,000 ybp and departed 12,000 ybp. This glaciation left the Chlcago
region with a complex of ancient beach ridges, outwash plains and a complex morainal system forming the periphery around the southern end of Lake Mtchtgan.
TCFP is struated on the Tinley Moraine of the Northeastern Morainal Division of
lllinms (Schwegman et a/.1973:Willman and Frye. 1970). During the last stages of
Wi~consinan glaciation, four meltwater lakes were dammed by the Tinley Moraine.
One of these Jakes. glacial Lake Tinley, cut a drainage outlet through Tinley moraine east to Stony Creek and the Sag Channel forming Tinley Creek. A series of
steep bluffs and ravines rising from 650 feet at the stream bed to 700 feet at the
ravine edge illustrate the erosional effect of the meltwater (Bowles and Radke. 1992).
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The ranne are ~urrounded by flat to gently rolling topography with perched water
tables and general)) poor dramage described as flatwoods.
Soils of the TCFP formed over an ancient glacial lake bed under wetland. praine. and fore~t conditions. Aatwood soils are underl:Un with a rather sem1- 1mperv1ou~ layer of clayey glacial till promoting ~,;egetation adapted to period1c high water
tables and wet/dry conditions. Trees growing in these soils must adapt to sea~onal
water availability because both flooded and droughty conditions occur during the
growing seasons (Mapes. 1976). Knolls and sHghtly elevated topography can support specie associated w1th better drainage. The flatwoods are represented by
Morley/Ashkum and Beecher/Markham silt loarns on mostly two to five percent
topography.
Mmor topographic, dr:Unage, and soil patterns segregate the flatwoods into a
mosaic of forest assoctations. The species compositions found at TCFP are similar
to those found in the lower Mississippi River Valley, Appalachtan forests and forests of more eastern distribution, albeit on a much more fragmented. smaller scale.
The Society of American Foresters lists several forest types with species associations found m southern bottomland forests, southern Appalachians and northern
wet forests. Remnants of these forest associauons that have been obsened in the
flatwoods area are Type 93 (sugarberry - American elm - green ash; Beecher/
Markham s1lt loams 0-5% slope), Type 52 (white oak- black oak- red oak- carlet
oak- chestnut oak: Markham silt loam 5-10% slope). and Type 39 (black ash.American elm- red maple; Morley/Ashkum 2-5% slope with perched water table)
(Erye, 1980; Mapes, 1974). Braun ( 1950) and Bryant (1990,1999) discuss Tennes-
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Figure 2. Topographic map of the study site and areas of botanical mtere~t.
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sec and Kemucky bottomland forests dommated by Cel111· lcu'\'l~ata with component 'pecies Q, lyrata, Q. shumardii. Q. paluJtri.1, Q. pagoda, Q. He/lata, and Q.
jalcaw . Quercu1 coccinea and Q montana are also mentioned but <rre more typical
of ~urrounding uplands (Fralish and Snyder, 1993: Bryant. 1999). The bottomland
forests of the M1ddle Tennessee. and Kentucky discuso,ed by Bryant ( 1990. 1999)
and Chester and Schibig ( 1997) possess many species seen on TCFP silt loam sotls.
Among tho~e found at TCFP are Celtis laedgata var. rma/lii (sugarberry). Celtis
occidentalil L. (hackberry). Ulmus americana L. (American elm). Fraxin11.1
pennsylranica Marsh (green ash). Fraxwus americana L. (white ash). Tilia
heterophylla, Q. paluHm. Q. btcolor, Q. muhlenbergii, and Platanus occidentalis
L. (sycamore).
Southern Oaks
Among the TCFP oaks found growing with Celtis laevigata var. sma/111 is
Quercus lyrata. It IS found in southern Illinois and in scattered dis;unct populations
along the MissiSSippi River in we t-centrallllinois (Mohlcnbrock. 1986). At TCFP.
there are over one hundred trees of this species represented in all size claso,es spread
out over a 1.5 square kilometer area. The tallest trees range between 20-23 meters
in he1ght The oldest tree examined was I 12 years old, aged with a resistograph
coring device handled by forester Jim Tresouthick. The tree's DBH was 28in
(0.7m). the largest of the southern oa.k.s (see photograph). Putative hybrids between
Q. macrocarpa (bur oak) and Q.lvrata have been found in the pre~erve w1th specimens deposited at the Field Museum of 'atural Hbtory in Chicago. Quercus x
mexaleia Laughlin. another hybrid, has been reported from TCFP. but is now thought
to be just a fonn of Q. lyrata. Quercus lyrata also associates with Q. temna. Q.
rrwcrocarpa, Ulmus americana. Fraxinus nigra MaP,h (black ash). and Acer mbmm
var. trilobum K Koch. (red maple). in the northern part of the preserve in a wet
forest analogous to American Society of Foresters type 39 (Eyre. 1980).
Many trees growmg Ill the flatwoods appear to be genetically mixed with
Q.macrocarpa as one of the parents. One of the more confusing IS the putative
hybrid Q. x guadalupensis Sarg .. involving a cross between Q. stel/ata and Q.
macrocarpa. Quercus x guadalupensis is known only from populations Ill Texas
where it was frrst dtscovered <Nixon and Muller, 1997). The range of variatton in
th1s apparent hybrid swarm tend~ to both extremes. Their more stunted growth,
smaller outer diameter of the acorn cupules ( <20mm). and more crucifonn leaf
morphology identify these trees. Field observations indicate that these putative
hybrids rna} be found scattered across southern Cook County in wet forcsb. Quercus
stellata is typically a southern species occurnng in hab1tats ranging from dl) sterile
soil to hardpan cia:,; flatwoods. It bas been found as far north a\ central Illinois and
north centrallnd1ana (Mohlenbrock. 1986: Nixon and Muller. 1997 ).
Quercus shumardii 1s a species of floodplain teiT".u:es and moi~t allm.1al bottomlands of the southern L S (Braun. 1950). It 1s found in the southern third of
Illinois growing a.~ far north a~ Jer;ey County <Shepard, 1993). Disjunct populations of the specie~ purportedly grow in Lower M1chigan and northern Indiana
(Jensen , 1997). At TCFP. the Q. shumardii population numbers under 30 mature
trees where 11 ts found on Beecher silt loam. Indi\ iduul trees frequently attain 2224m. and 0.6 DBH (see photo). One tree was aged at 85 yea!". with a resistograph .
Acorn variat1on 1s seen within the population including an ellipsoid shaped fonn
with a shallov. cupule resembling the description of Q. .1/tumardii var. stenocarpa
52

lnt~mational

Oak Journal .Vr~. 16

Spnng 2005

Laughlin. Leaf fonn range from typical fonn~ to tho-.c rcscrnbhng Quern11
acuifolia IE.J. Palmer) Stoynoff & Hess.
A common tree growmg with Juglaru ni~ra L. (black ""alnut) on the poorly
dramed Beecher -.otl is the putative hybrid Q. rubra x Q. ~humardii (Q. x npana
Laughlin). Like flat\l.ood populations of Q. macrocarpa, Q. ruhra population~ are
genetical!) mi\ed. ~1any display bark, leaf. and acorn morpholog) intennediate
""ith Q. slwmardii. Quercus rubra populations gro'.l.ing m the better drained ra\ ine~ represent typical northern expression~ of the taxon.

Querctlf lvrata ll2 year-. old growmg in wetland

Querc·us molltana has the \l.tdest r.rnge of the southern oak taxa within the preis found in Amencan Foresters L) pe
93 and 52 a'>sociations. It grow!> with Celtis /an·i11ata var. llllllllii. Q /\rata. and Q
1/wmardii on Beecher silt loam and Acer sacchantm !\farsh bugar maple) and Tilia
heteroplnlla on the beuer drained sites of ~1orle)/Ashkum. On more upland
Markham silt loam. Q. montana occurs wtth Q. rubra. Q. coccmea, Q. alba. Q.
1 elutina. and Q. :>. guadalupen~is Although it numbers fe'.l.er than 40 mature trees.
seedling recruitment is frequently ob~ened . Quercus montana i~ on the endangered species li'>t in Illinois where tt grows stunted on d!) slopes in the Shawnee
Nauonal Forest. The nearest populauon to Tinley Creek is in unglactated Bro'.l.n
County. lndtana \I. here it grow~ with Q. coccinea. A tree of the h)brid Querms x
wmlt•t IQ montana x Q. alba ) aged at 93 years was found growmg wtth Q
cocmu·o Q alba. and Q. /nco/or (sec photo).
~erve covering 2.2km between populations. It
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The author standing next to Quercus shumardil in nat\\oods
Among the mo~t interesting and controversial oak taxa of the Chtcago regton is
~outhem form or variety of the \pecie' \\ho-.e center of dbtribution lie~ predominate!) in the outhem
Appalachian anti 0Lark Mountains. The closc~t populations reside in the Sha\\'nee
\,attonal l·orcst of cAtrcmc southern Illinois. Data from studies of Q. wccinca
(Shepard. 1993. :!001) re,eaJ maJOr morphological differences bet\\cen '>Outhem
Appu. achian!Otark lomh of thi' species and those idenufied as Q. coccinca or Q
e/lipsoidali1 (Hill's oakl in northern ntinob. The'c more southern forms are t)ptfied by larger 6 to 8nun long buds \\ith pube~cent tip,, acorns \\tth prominent concentric nng-.. and greater height. The tree also illustrate more southern char<~cter
btics hy holdtng thetr hrilltant red foliage through late November (cover photo).

Q. coccinea. Populations of thb ta\On at TCFP represent a
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Wh1l~ Q. coc c meat' gener.J.ll) as-.ociated "1th dry upland sues m the Appalachtans,
it c:x:ca... JOnally can be lound in flat"ood' or lo\1. me ic forest of allU\ tal terraces
CBI)ant, 1990) (sec photo belo\1.). At TCFP it gro"' 10 u rn1xed me~ophyuc fore't
community "ith Q.hicolor, Q. alba, Frarmus penn.nlmmca, Fra.nmn amen cana,
Tilw amerrwntl L. (Amencan ba.,~\\.('J(xl), Tilw lrl'lervph)lla and At c r me ciUirum
Mar\h.hugar maple) (~e photo on oppo...ing page). In another part of the pre,cne
indh idual trees gro" "ith a I00 )Car old Liquidanrhar st\ racijlua. On 5- 10
slope Markham soJIIl forms a component of a remnant "hite oak- black oak -red
oak- 'carlet oak - che,tnut oak as~ociation (Eyre. 1980}.
Gro" ing "'ith Celli\ lani~?uta \ ar. smullli, Q. palusrm. and Qaerc u r \ rrpurra
are single \pccimcn' of Q. aftn. pagoda and Q. aftn. fulnrw. Both tree~ shtm
distinct introgrcssion with Q. l'ellllina parucularly in bud pubescence, and the more
glabrou' abaxial sur! ace of the leat: Leaf forms of both trees arc unique and stand
out among the other oaks. Qaercu.1 affn. pagoda i'> one of the larger d1amctcr 'Pecies of the southern dbjuncts measuring just over 0.6m DBH. Puta!l\e hybrid-. of
both taxa can be found at TCFP with most invohing either Q. ruhra nr Q. l'elutma.
Both Q. pagoda and Q.jalcara can be found in the extreme southern Ilhnm' counties CMohlenbrocJ..:. 1986).
Most unusual among the oah 1s the occurrence of Q. tt•xww, represented b)
eleven trees. At TCFP it gro""' alongside Q. /,rata, frc~.unu rpennrnamm. Ulmu'
americana. Aca mhntm \'ar. trilobrmr. and Frarmu\ m~ra on ~torte) \lit loam
w1th a perched water table. The trees a"erage bet\\cen :!0 to 24 meter' in he1ght
and hold their lea,es green through late !':m·ember. It" a n't recognized a... a 'JlC·
cies until 1927 and \\a), former!) known a~ Q. nuttallit (Jen~en. 1997). It 1' a bottomland spe~.:ies l) pica! of the lower ~1ississippi RJ\ cr Valley occumng in Tennessee. Arkan,as. Loui\iana. and Texa.,. The acorn and leaf morpholog) arc uni4ue m
this ~pecies.

Wet nat\\.I.Xld fOIC\( "ith a 30-metcr QuerCU\
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Analysis of southern species
The historical infonnation. species di\er..ity. di~tribution. forest ecology. hybndizauon, and age coring presented in this paper concerning the southern forest
..,pecics at TCFP \Ugge~t that they are naU\e and not planted or introduced. There
are no records of these trees being planted by the Cook County Fore't Presene
District. CDan Weber, per..onal com.) or by indi\idualland ov.ners dating back to
the 1860's (Benenhauscn. 2002). The southern oak taxa occurring at TCFP are not
and ha\e not been t:,pical tree~ used in fore'try or the landscape industry in the
Chicago area or elsewhere in lllinois. (Central Illinois Tree Council. 1998; Paul
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crown of the
93 year old
Quercus
xsau/lii.
Detzmann, lllinois Department of Natural Resource:., Forester. per..onal com.). Most
are difficult to identify let alone grow se\eral hundred kilometers north of therr
range <Dirr. 1983). Aerial photo" from 1939 and 1940 re\eal some land clearing
and agricultural acti\it}. but lack sufficient detail to identify an:r nur..ery plots or
the ex.istence (or non existence) of individual trees. Moreo\er. many of the southem specie-. growing in the purported agricultural and cleared sites have existed
smce 1925 with at least one dating back to the late 1890's. The degree of h) bridization and introgre,sion ob~ned between northern and southern taxa points to their
intermi:~ing O\er many generations. Horticulturally establishing and maintaining
such a complex. flatv.oods forest following precise species a'soctation,, soil variations. and moisture gradients is unlikely.
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The occurrence of these southern disjuncLs should not be unexpected Specte~
with typically southern and eastern affinities are not uncommon to the ~outhern
Lake Michtgan region and ha\e been well documented. Migrational pathl. of 'outhern
specie' ha\e been di<>eussed by various botani ts. Peattie ( 1922), and Catling and
Spicer ( 1988) have cited populatioru; of coastal plain flora occurring throughout
vanou~ localitie~ . Evidence of migratioru; of southern forest taxa into the upper
l\.1idv.e~t tS apparent when one looks at the number of disjunct . pecie~ seen at the
lower end of Lake Michigan from southern Cook County lllinois across northern
Indiana to outhern Mtchigan. Styrax americanum Lam.(Amencan nowbell),
Populus heteroplty/la L.(swamp cottonwood), and Fra:anus profwula Bush (pumpkin
ash) occur as disjunct populauons in the Kankakee Rtver valley of northern Indiana
and Illinms ( Phtlhppe et al., 2003). Disjunct populations of Q. Jlumwrdii occur
scattered throughout northwest Indiana and lower Mtchigan (Jensen, 1997). Microclimattc effects of Lake Michigan have allowed Sas.1ajras albidum
Nutt.(sassafras) and Nyssa sylvatica Marsh.(black gum}. more typical of forest
communities much further south, to grow on sandy ridges in ~outhern Cook County
Forest Preserve~ (Shepard. 200 I).
So how dtd all these southern trees get up into northern Illinois, if someone
didn't plant them'? The same way bogs. pratries. and deciduow. tree!> got theremigration during maJOr climauc shifu. It is known that deciduous trees mtgrate up
river valleys. The range distributions of Carya il/inoemis (Wang.} K Koch (pecan) and Q. !\rata are good examples (Mohlenbrock, 1986). One po~sible h}pothesis suggests a Gulf Coastal Plain route (Rez.nicek, 1994 ).
The deciduous Forests of the Northeastern Morainal secuon of Illinois developed sometime between 8-11,000 ybp in waves of migrauon from the unglaciated
forest!> of the Coastal Plain, Appalachian, and Ozark Mountains following the retreat of the Wtsconsinan glacier 12,000 ybp (King. 1981: Anderson, 1991 }. Forest
eco~ystems began colonizing the morainal regions probably around I 1,000 ybp
beginning with cool and wet ash/elm/maple communities and endmg with the progresstvely wanner and drier oak/ hickory associauons. Migrations of southern deciduous forests with Appalachian/Ozark affinities may have developed around the
lower end of Lake Michigan just prior to or during the early stages of the
Hypsitbennal Penod whtch was the wannest penod begmntng about 8,000ybp
(FuiJer. 1935) These southern bottomland spectes may have followed a migratory
path of exten ive alluvial stlt loam deposits along the postglacial Mtssissippi- Tllinois - DesPlaines - Kankakee River - Stony Creek (Cal Sag Channel) - Tinley
Mof3.1nal Lakes/Creek bed (Witman. 1971; Rezntcek, 1994) The wanner temperatures. higher relative humidity and ample l>Otl saturauon level~ contributed by
anctent glactal morainal lake~ may have provided the habttat for spectes that flourish on silty clay loams . Progre. stvely drier climatic conditions (gra\sland fonnation of 5-8000ybp) of the period. coupled with annual burning b) native Americans
may have prevented further de\elopment and e1(pansion of the~e taxa (Anderson.
1970). An 1834 land survey indicated that the Tinle} Creek forest was surrounded
by tall grass prairie in presettlement times (Bowie~ and McBnde. 2002).
As the climate <.hifted again to cooler temperatures of the present day, v. idespread h) bridtzation wtth northern species such as Q. macrocarpa, Q. mbra. and
Q. ~·e/utina rna} have begun to occur This may have resulted in the sub~equent
disappearance of genetically "pure" forms of Q.stellara. Q. paf.?.oda. and Q. falcara
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wh1ch left only their genes behind (no pun mtendedJ. Sen~111ve forb~. shrubs. and
grasses typical of southern wetlands would have been the f1rst to dbappear leaving
only the deeper-rooted hardy tree~. The most adaptable species ~urvi\ed by incorporating them~elve~ into the savannah/forest eco~)~tems around ~uitable site~ of
the Tinley moraine. Their persistence may be due to the milder microclirnatic effect~ of Lake Michigan. higher moisture le\eb m the soil. and delay in urban development of the region. Land clearing may ha\e actually helped regeneration of
these oak specie~ \\hen the native Americans and the1r fires were gone (Fralish and
Snyder. 1993: Mclain and Elzinga. 1994). The dense second growth of the present
day flatwoods indicates a substantial seedbank of biodiversity after disturbance.
The heighls of the canopy trees and their reproductive capacity Illustrate the nchness of the soil and the acclimatization of these southern species to the area as a
whole. Recruitment is impeded by exotics not by soil oxidation or erosion caused
by agncultural practices.
The origin of the southern species can only be hypothesized at this point. They
may exist as last vestiges of forest communities long since gone. The initial remoteness of the area coupled with the taxonomic confusion of oak species in general may have kept the tree> hidden from botanists for years. Just a\ northern Illinms bog species are cons1dered examples of a prevwus colder climatic age. so are
the<te southern specie representatives of a warmer age. The1r presence truly makes
them ancient relicts in a land that time forgot.
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A Gallery of Bur Oaks
Gu) Sternberg
Starh11l Forest -\rb >retu Tl
Petersburg. llhnm~ US.\
~trhlfN@aol.com

all photo' councs} of and copyrighted by Guy Sternberg
w1th anwork by Bernd Schulz

Quae us mac rOt arpa 10 a riparian foreM
l llinob. apprO\Imatel) 250 }can. old
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Bud' of Q1u r< 111 muaocarpa
© Bernd Schulz

Thb bur oak at Starhill Fore~t in
Menard County, llhnois w~ 35
year.; of age at the time of the
photo.
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A remnant of old gro\Hh upland
forest. thi' bur oak in DeWitt
County. Illinois 1s 5 meter- in
circumference
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llus hollow bur oak 400 year. old in Warren Count). Indiana. i\ large enough to
~erYe as \helter for &he Sternberg and se,·eral fnend\
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The Missouri co-champion bur oak, in a bottomland fore't in Mi,,i.,!>ippi County.
i!> 43 meters tall
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An old-grm\th Quercur macrocarpa 5 meters in cuxumfcrencc in a noodplain
forc't m Sangamon Count)'. lllinoi'
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An old sa\ anna bur oak in a horse pasture in Macon Coumy. lllinois, 6 meters in
circumference

A ma~-.he pre.,ertlement ~a\ anna bur oak in McLean County. lllinoi'>. 7 meters in
ctrcumference with a branch '>pread of .W meters
66
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EdJe Sternberg is d\\arlt:d by this 7-meter bur oak in McLean Count}. lllinoi s

Acorn~ ~:olkctt:d from throughout tht: nati'~<t: rJ.Jlgt: of Querw1 mm rocarpa \how
extreme clinal variation in size and shape
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The US national
champion Quercuf
macmcarpa in Jc,samine
County. Kentuck) i~ 8.5
mete(". in circumference

Quernu macrocaqm twig., can \ury from nearly smooth to extremely corky. like
thi' '>pecimen in Porter Count). Indiana
68
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Staminate (calkins) and pistillate (axillaJ')) flov.en. on Quercur rnacmcarpa

Foliage of Quercus macrocarpa
Spring 2005
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An old savanna bur oak in McHenry County. lllinois displays the rugged bab1t
typical of the northern portion of ib mnge

Part of an old bur oak sa'lanna in Carroll County. Illinob
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Authors' Guidelines
General Poticie:;
The lntcmauo nal Oak Socict) ~ill accept article~ lor International Oak, from
m.:mbcr. or non-member. a_, long a..' the material pre~nted i' pertinent to the genu'
Quercu.s . Wnuen contributions rna) be scientific/technical paper>. ht,torical, horticultural, mstrucuonal or general intere,t material btones/anicJe, of a particular
tree. e\ent, place. per;on. etc.) or letters to the editor: a milt of catcgone-. b accepted. Material rna} be previously published or unpubhshed. The author\ name.
title. addre,s. telephone and/or f:u number. and e-mail (if avatlable) 'hould be included. An) contribution' longer than 7500 word~ must be approved in :td\ ance by
the editor.

Cop) rights
International Oah j, not copyrighted. but author.... photogr.tpher., and artl'ot\
may claim cop)right-. on their work. Anyone Wt'ohing to u~e portton., of International Oaks for other publications should secure permission from the author. photographer or ani'L. and include a credit line indicating International OaJ...s as the
'>OUrce of the material. All contributors submmmg ~ork there b) relea'e then contributton for publication under the terms \tated herem . Author. take lull and ...ole
responsibility for securing relea<>e' for use of material obtained from other 'ource ....
and agree to indemmf) the International Oak Socu:ty ag:unst an) clatm of plagtari\m imohmg their contnbution.
Format
Contribuuon\ will be accepted in legible formal in English on I) . Text 'hould
be restricted to a single. standard font. prefembly Time' or Times New Roman. 'o
more than two levels of -.ubheadings should be included. Electronic files ~rmen in
WordPerfect or Micro...oft Word are preferred and mu't be accompamed h) a papt!r
copy Text may be submitted via e-mail or on flopp} di'h or CDs. Do not add
page numbers. border.... header;, or footer>. Double space all text. mcluding citauons. use no indents. and avoid bold type. cu.,tom margin'>, and other optional formal codes. Author\ submitting papers mother lormat\ mu.,t payS I 0 L'S pt!r manuscnpl page. in advance. to help defray the additional costs of refom1at11ng for pubhcauon Illustmtions and photographs may be ~ubmitted 'ia fXhtal mail on
(no DVD or 11p disk., accepted) in IBM-compauble TIFF or htgh-re'>nluuon JPEG
format The mimmum site b 5 inches ( 13 em) at no te ...s than 300 DPI re,oluuon for
digital an. All artwork 'hould be submiued <;eparatel). not as part of the b<xl) of
the Y.ork. Please include full hut conci<.e capuons and credit line-.. exact!) as the)
are mtendcd to appear 1n publicauon. OraY.ing-.. slides. or photos ma) be mat led to
be \Canned. and these ~ill be returned upon request. Illustrauon' and photo' 'hould
be .,harp and compauble ~ ith monochromatic reproduction. St) k. citauon methods. and abstract'> are left to the rea!>onable di,~retion of the author. Reier to the
current Council of Biological Ednor... (CBE) St)le Manual for Biological Journals
for general guidehnes.
Table' and charts Y.hich are not ~ubmttted m camera-read) limn (or man electronic format appro' ed m ad\ ance b) the editor) rna) be rejected, or subjected to a
minimum 30 l 'S pnxluction fee. Do not place table' or chart' .,.. ithin text file, ,
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and patterns rather than color- ~hould be u~ed lor purp<N~' lll clant) 111 monochromatic repmduction. All measurement~ should be expre\scd m metnc umt-.. or 10
mcuic follo,,ed (10 parcnthests) b) Enghsh Sctentific name~. with authority or
with reference to the treatment in a specified standard ta.>.onomic manual, must be
mcluded for each taxon discussed. Author\ b) line and add res~ ~hould mclude all
inforn1ation as intended for publtcation. Image captions of 8 to 16 words or less
are requested. and 'hould accompan) any images pro' 1ded.

Revien
The editorial commltlee and editor reserve the right to edit all contributions for
grammar. correct Engli'h translation, current nomenclatun:. generally accepted taxonomic concepts, scientific accuracy. appmpriatcnes'>. length, and clarity, but assume no responsibility to do so. If such review results in ~ignificant disputes ot
tactual material, the author will be contacted if possible. or the paper ma) be rejected. Every elTon will be made to retain the original intent of the author. After
initial re' icw, work is returned to author(s) for approval before final publication.
Please \end disks or hard copy material to:

Gu) Sternberg
Starhill Forest Arboretum
12000 Boy Scout Trail
Petersburg, lL 62675-9736

USA
Text and tmagc ftle~ may be e-matled to:
ron/@ chimnevmckpark.com
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