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PRELIMINARY ECOLOGICAL STUDY OF THE SHINNERY
OAK ARFA OF WESTERN OKLAHOMA

CHAPTER I

THTRODUCTION

The comments of vafiﬁﬁﬁ“advéﬁhf*ersj explorers; and
military men in the early history of cur country have often
been of great Valtﬁ in the inv&stigatiaﬂ af mmﬁerﬂ scholars,
Some gxamples which follow zre the fep@rts of a fewWw men who
commented about =2 smaii’ﬁhraﬁ in the grassiand areas in whad

is now western QOklahoma znd the Texss par

While on his wey toward Semts Pe from Fort Smith in
1839 Jsslah»aregg (12) wrote these words which laber appeared

in his gecond vglume of Commerce of the Prairies:

. we encamped in @ reéglon Govered with sandy
hllioeks « « » 8n immense sand-plain was now opening
before us . s - being entirely barren of vegetation
in some plaees? while others were eamﬁletely covered
with an extracrdinarily diminutive growth which has
been ealled shin-oak ., . . whieh were heavily laden
with acorns + & s although the trunks . . . Wers
seldom thieker than oat-straws, and fre@uentiy not =a
foot high.

8ix years later, in September 1845, near the Antelope

Hills of western QOklahoma, Lt. J« W. Abert (10) noted that,
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" . . along the Washita, . . . thée uplands were thickly

gpread over by diminutive species of cak commonly called

tanin oak! not exceeding two feet in height. . . .°

While exploring the "Red Rivefiéf—ﬁouisianaﬁm
R. B. Marey {7) wrote on the 5th ef June 1852

. s » the country we traversed was exceea_ngly
monotonous and un nterestiﬂg,beiﬁg a continuous
cuccesgion bf barped gand - hillg, producing noe other
herbage than the artemisiag and 2 dense growth of
dwarf osk pushes, aboud sighbeen inches high, which
seem to have attained the 1 maturity, and bear
'im-‘amaa*@f smallaac@rns* The samée bush is
€ 50T *he Canaﬁ an river, near
found upon very sandy

This wag nesr the area of present day Sayre, Beckham County,
Oklahoma (5).
On Edward ¥, Beaie s EX§Eﬁlbl@ﬂ his Jourmallst and

assistant F. E,.in;le (6) wrete that,

.« On Becember 1@, 1858 . » we passed vetween
the Arkelope Hillg, . s ﬁﬁ 1toking at the river
from elevated points, se that I could observe it
from-Some dlgtancey ‘only & few mottes of timber eould
be seen, and not in such quantities to admit a great
deal B sheltery

Over a cenbury ago this "diminutive speeies of oalk, "

fonin oak," oF simply "shinnery" wes conspleuous enough to
cause comment, ' Todsy, it attracts even more comment, mostly
from ranchers; béeause of cattle loss due teo shimmery
poisoning in the early spring, and from farmers, because of
1and 1losf to shinnery which could yield a few bales of cotion

or produce pasture for a few COWE.




(73]

It is believed that the word "shinnery” is not based
on its stature, i.,e, shin-high, but rather is derived from the
French cheniere meaning "oak island.” This. term is still
employed in southerm Louisiana in reference to the island
areas protruding sbove the marshes which are clothed in ever-
green paks (15, 16)..

$h£ WQrﬂ-ﬁShiﬂn@r?ﬁ-h&S been used not only with a

particular speeies of oak (Quercus havaerdi) found in western

Oklahoma and adjagent Texas. but zlso for several other

species found in the Cross Timbers of Oklahoma snd Texas and

in ethﬁr par%s-@£nth@ Americsn Southwest, There are references

to ite use in applicabion to other genera of plants elsewhere

in the United States {2, 4, 8, 18).
Ehé*pﬁesgﬂt‘gt@d?'ﬁﬁalﬁaniﬁarily‘Wiﬁh a single

species, Quercus hevardi Rydbs waileh has the following type

198@11¥Y3v%£ﬁﬁ?ﬁingnhﬁ Rydbergl!s original deseription (17).
"TEXAS: Sandhills of the Bieked Plaing.”

mﬁgng ; z’gﬁaﬁhﬁmﬁ gw{eﬁ ab@ﬂty mgitt:eﬁ abguti

and. dlsgupged. for meny years very little has been dong in

very good. taxgnomie st
with these studies occasionsl ecologleal comments have been
mede. Actual ecologicel investigation has been confined to
a discusgion in terms of the entire ecological distribuiion
of vegetation in Oklshoms or the Plains. In the past few

years the U, 8. Department of Agriculfure has been making
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studies on the eradicsation and contrel of the plant.
After the early "exploratory studies” in the shinnery
areas acrosSs the American Plains there is almost s complete
laek of reference of a scientifie nature to this vegetation.

The original ﬂ%sermgticn.ef Quercus havardi sppeared

in 1901 in a taxonomic¢ publication by Rydberg (17). Later,

in his Trees and Shrubs of New Mexieo, Wooton (%%) speaks

of the ". . . Shin-tak or Shinry (Quercus havardii) . . . as

a. low deciduous-leaved shrmbg.raréiy over 3 feet high.®
Then, in 1915; Wooton and Standley (26) commented that

¥

The plamk. i

veoenprally spokén of as 'shinnery' op 'shin-cak!
and the sands it tovers go by the name of !sghinnery sands'”

The Tirst ecologiecal comments on shinnery that I have

found were made in 1931 by Bruner {(1). In his discussion of =

the chaparral he states that it ", . . is represénted in the
central pert of western Oklshoma by communities of 'shin ocak'.”
He elso adde that several speties of oazks constitute the
compléx. ‘There are some brief comménts concerning size,
Shap%gvﬁeii*%y@eﬁ and sregs covered by the ". . . circular
Zones, » . »° In his study, Bruner does not mention the -
varigbility between these individual clumps or the geographical
1imites of this particular group of oaks.

Perhaps the most extensive work underiaken concerning
the shinnery was that by Muller (13, 14, 15) in the early
1950's, His studies were primﬁipally of 2 %taxonomie nature

3

but did inelude several very worthwhils notations on habit,
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hybrid veriation; and aesoclation between motte area, leal

shapes and clone height.

Recent studies by the U. 8. Department of Agriéuitrze,

and researehers from several universities indieate that this
osk tan be eradicated or tontrelled by using several of the
recently developed herpieides (9, 22).

It is with all the past discussions, thoughts, 2nd
ideas in mind that I have attempied to include some other
aspeets of this very}inﬁéréstiﬁg egological type in Oklahoma.

The seopg of thi$ iﬁ¥eS$iga§iGﬁ of the shinnery oak
in western Oklshoma is five-fold:s (iﬁvééégriptian of the
study areas with information on %he"eii@aﬁé,ﬂgegi@gy, and
soils; (2) classifigation of the oak, vériétisn throughout
its range, and possible hybridiza§i@n; (3) a2 deseription of
the shinnery cak community and its contact with other
veg@%atioﬁ types; (1) a'disgussisn of the‘grgwuh habits as to.

size, age, reprod&étioﬁ, and habitat factors; and (5) the

pse proposed on the basis of this study.




CHAPTER II
DESCRIPTION OF STUDY AREA

L@aatlen
This study was ¢1m1ted %o leahoma and includes areéss
from just south of the Salt Fork af Red River in Harmon County
north slightly past thé North @an&&ﬁéﬁ’(ﬁégVEf) River in

central WoSdward County. The western limit of the study is

the 100th meridizn, the western border of the main body of

Oklsghoma, and the eastérn iimitiis r“&gﬁiy the 98th meridian
though thé sak which I am d&fihino 25 shinnery ocak has an
eastern iiﬁiﬁ néar 98@ @* w&st lamgi tude., The cmuntles where

I “auﬁd shinﬁery oak are Harm@n, Begkham, Roger Mills, Ellis,
Woodward, Dewey, Greer, Jackson, and Blaine., Influence due
ﬁ@‘hﬁbrﬁﬁizﬁtian was apparent in the oak regions of these

other counties: Major, Custer, Caddo, Comanche, Grady, Stephens,

Jefrerson, Love, and Murray (Fig. 1),

Climate
The elimate in the shimﬁery oak areas of western
Oklahoma is temperate, and of continental origin., The climate
is echaracterized by rapid changes and marked extremes in
temperatures and by rather erratic rainfall, Seasonal

6
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characteristics are distinet and transition periods from
scason to season are gradual. Fall and winter cold fronts
move across the piaiqs from the north and cause abru@t drops
in temperabure, but theése are uSEaiiy of short dursbtion and
the winters could bé considered mild, The summers are long
and hot with the prevailing southerly winds and high
evaporation rates ﬁhich éepleta moisture rather guickly,

Thée méan monthly minimum tempersture for the coldest
month, Jamuary, ranges from-a low of about 35° F., to about
Lo® p, The ‘mean monthly maximum temperature, recorded in
July, ramgéé“f@@m-a¥%ﬁf 81° ¥, o about ﬁﬁg;Fs (Pable 1),

Pre@igitaﬁi@n,rﬁngé§*fram:&n anmual mean of about
21 inches to over 2% inehes; Most of the rein falls in the
spring months, @rin%ipally*iﬁ'ﬁay; The late fall and early
winter months have the least amﬁamtsg ranging from 0.5 to

1 inch (Table 13 ( B,YEﬁ} The vast magarity of the shinnery

oak sﬁcurs wsst @f th& 25 iaeh rainfali lmne in Oxlazhoma

The shinnery ogk ococurs on soils derived from
materizls, m@giiy'ﬂﬁﬁé sands, of the Tertiary and Quaternary
Periods, and speeifically in the Pliocene and Plelstocene
epoechs., The formations included in the Piiocene epoch inelude
dune sands and the Ugallala formation. These formations are

chiefly in Ellis, Roger Mills, and Woodward Counties. The
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formations of the Pleistocene epoch include high terrace
deposits and dune sands, These are located chiefly in Harmon
and Beekham Counties with some areas in Blaine, Dewey, and
Woodward Counties. Some shinnery may also ceecur on dune
sands of recent origin such as in river bottoms or sreas
adjacent to the rivers where the prevalling winds have
deposited sands (11).

The shinnery oak in western Oklzhoma is found chiefly
on two soil series, the Brnmnfiﬁlég where the taller mottes
are 1@ca$@ag.amd the Nobseot, where one {inds the rather
small, op. sa@rtﬁ mottes and the scattered ghrub, Some
shinnery does occur on a loamy fine sand .of the Miles series
in spite of the small amounts of ealeium carbonate present,

hAceording to the report by the Nﬁti@na& Cooperative
Seil Survey (20),

The Br@@ﬁfield series includes loose sandy soils
with reddish friable subsoils and no horizon of
carbonate secgumulation, These soils oecur in the
Reddish Chestnut and Redﬁish Brown seils zones of the
High Plains. The parent masterials are ver ry sandy
earthsg that appear t6 be aeolian.

The surface horizon of these solls is brown, quite loose, and
neutral to slightly aeid. The subsurface soils are lighter
in coler but otherwise similar to the surface horizon,
Probably the mest important feature of this soil type is the
clay content of the B, horizon which tends t6 retain more
moisture which is available for plant use. This may be a
reason for the grealer growth of the shinnery oak growing on

this soil,
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In a "Tentative Series® report,; "reecommended for
establishment,;” by the National Cooperative Soil Survey (21)
the Nobscot Series is described 28 being.

+ s » of very sandy Intrazonal Soilg mueh like

Br@wnfieid but having more sandy texbtural B horizons

of loamy fine sand to fine sandy leami It oteurs in

the Reddish Chestnut zone, mainly in western Oklazhoma,

and has distinet horigzonation; Thé parent materials

are sands, presumably eoclian and early Pleistocene

>y Plioccene, low -in weathersble minerals.
It is possible that the sandy textured B horizon is fthe really
important aspect here in that less moeisture is availiable to
plants as opposed to the Brewnfield soils,

Ogeasional small areas upon whith shinnery is found
are in the Miles Series which 18 & reddish fine sandy loam
(19). However, the shinnery occurs on the loamy fine sand
sections of this series. An example of this is in the area
2bout nine miles north of Cheyenne, Roger Mills County. Soiils
containing caleium carbonate usually do not permit a growth
of oaks but in this case where the sail iz guite sandy and
adjacent to areas already conteal n;%g shinnery it is invaded
by the oak, though they are quite small and the annual growth
is very slow.

On top of the Antelope Hills in northwestern Roger
Mills County the seil is derived from a sandsfone impregrated
with calﬁium'earbaﬂate. Here there wasg a very low growth of
shinnery whiﬂh had a very slow growth rate,

Decagional mottes were noticed which were in the

shape of a ving with no oazk growth in the middle, These
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i0
were usually in the form of & cirecle about a rather large
nound of sand, Afteér mentioning this to Dr. Lewis Derr of
the Seil Conservation Serviee at Stillwateér, Oklahoma, who
is conducting soil surveyg in the ghinnery areas, he gave the
apparent reason for thig feature, ALtcording to him, "These
mounds without otks contsin a deposit of ealeium carbonate in
the B horizon.," On the basis of the above, ghemical analysis
of the soeils 6f r&prgé gtétivg sizes of shinnery should be

checked to éegé?mingigfiﬁiight gollections of calelum

carbonate not in & definite horizon have an effeet on the

size or growth rate,




CHAPTER III

CLASSIFICATION AND DESCRIPTION OF SHINNERY OAK

Quercus havardi Rydb. is one of the many species in

the Subgenus Lepidobalanus End., or White Oaks. It was

named afier Dr., Valery Havard, the collector of the type
specimen, by Rydberg in 1901 (17).

This osk, &8 treated in this study, is one of
tremendous variation with a broad range in almost all aspects,
The eclor of the leaves range from light green to dark green
to bluish green. In the early spring, during emergence of
the leaves, some of them may be green while others have a red
or pinkish coloring. After frost some of the leaves remain
green for a while, others turn brown, and still others become
various shades of red,

The upper surface of the leaves may be dull or shiny
regardless of the color, This dullness may or may not be
due to pubescence, Those with a shiny surfaée may be without
pubescence or may have very scattered stellate halrs., The
lower surfaces all have stellate pubescence, alth@ugh not to
the same degree, with zome having seattered halrs and others

having elosely spaced or matted hairs,

i1
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The margins of the leaves vary from rather smooth in
outline to deeply lobed., Some of the lobes may be pointed
but are not sharply tipped as in the dlackjack ovak, Other
1eaVES are smoothly-lobed. The number of lobes varies from
a single pair of lobes to several pairs although in some cases
the lobes are not pzired but appesr alternately along either
side of the leaf,

The gize of the leaves varies in length from short
(30 to 50 mm) to moderzte (80 to 100 mm) and in cases even
long (120 to 140 mm). The width of the leaves ranges from
narrow (10 to 15 mm) to wide (50 to 60 mm), In most cases the
leaves appear to be narrow as compared with their length. The
smaller leaves are those in the clags 30 to 50 mm long and
10 to 15 mm wide. The larger leaves are 120 to 140 mm long
end 50 to 60 mm wide: Some leaves appesr rather short as
compared with width (79 to B0 mm long by 40 to 50 mm wide).

The twigg'aiéa vary in color from a light tan,
through brown, to almost black. Some twigs have z reddish
cast especially éuring early growth. The dimmeter of the
leaf bearing twigs in some forms is small (2 mm) and in others

rather thick (4 to 5 mm), Some twigs have pubescence which

"is either dense or scattered, whereas others are glabrous.

The buds have the same range of colers as the twigs but a
greater percentage of them are pubescent, 'here were a few

collections of the oak that had glabrous buds.
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The fruits exhibit =8 great a range of size, shape,
and color as do the other parts of the plant. The acorns are
tan, brown, black, or reddish, Their shape varies from
gonieel, to eylindroidel, to distinetly globose. Soms
globose acorns were wider nearer the $ip. The acorn size
ranges from zbout 20 mm to 30 or 35 mm in length and from
near 15 min to 30 mm in wid@th, The acorn cups also have &
range of cplors, from light tan to dsrk brown. The edges of
the cups ave sometinmes guite smooth, sotmetimes slightly
toothed, ‘and in Some cases very fimbriate, The depth of the
cups is alss varisble with some being very shallow and others
being deeper than théy are wide. The cups have a range in
width from &bout 15 mm to nearly 35 mm.

Probably the most important aspéet of the grest

variation exhibited in this oak is that rno single charaecteristie

studied seemd to be associsted with any other characteristic.

8ixteen chiracters were selected for investigstion, Two or

 three variations of each ¢haracter were punched on McBee

Eeysort cards, Speeifie characters; such as léaf color and
fruit shape, were then separated by spindling the Keysort
cards. In no case did there geem to be any specific
eorrelation between any &f the sixtesn entities., Correlation
of morphelogie¢rl characters with geﬁg?aﬁhiéal areas wag not
checked through the use of the Keysort cards. However, there

does appear to be some correlation between leafl character

gnd particular geographical arsass. In Roger Mills County
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there are some localities with shinnery containing leaves

broadest above the middle and slightly‘wiéer‘as'cam@areﬂ with

those in other locations. Those specimens collected in
Woodward County appear somewhat uniform in celor, being
rathey dark green.

Muller (14) stated that,

: Tyglcal Quercus Havardi (undiluted by hybridi-
zatlen ig still 1@ be found cver vast arezs, In
s j ng times there EV“StSQ a wide

‘,stellata, b@th e% whlch are aren@phileus
uent shifting of the climatic eycle
carly bo e

iﬁterruy,eé aISﬁr~es*éf}hyh"éizatiénaﬁwhzah might
well have. swamped Quercus HaVarai

He further stated, "Along the 'breaks' of the Plains

Quercu&}ﬁavardi comes in conbtaet with Quercus Mohriana quite
extensively and there results é@me degree of hybridization
znd consequent confusion,”

Concerning the mottes Muller (14) wrote, "The
prominences [mottes] are plants ez %*thlag more or less

]

evidence of hybridity with Quercus stellata, . + " As for

thig comment I believe it may hold true in some cages but
- gertainly not all, for some of the taller mottes exhibited

leal charscteristics TFar different from Quercus stellsats.

The locations where the similarity occurs most freguently are
in these regions that I am ealling "influence areas” where

Quercus havardi does come in contaet with the post oak,

Quercus stellata. A good exemple of such an area is in the

Wichita Mountains of southwestern Oklahoma and in the area of
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shinnery in central Blaine County.

Quercus havardl in past gollections and in some recent

papers has been confused with Quercus undulata, Rydberg (17).

stated, "As Quercus undulazta and Quercus Havardi have the

game hablt and the leaves of the latter have almost the same
structure and form, although deeper lobed, it is not strange
that James confused them.” On the basis of this report,

Quercus undulata mey be one of the oaks whiech contributes %o

the hybrid eamplexity of shianery-iﬂ this area.
Another oak which may possibly hybridize with

Quercus havardi is Quercus gombeliil, a more western speeies.

This is no} confirmed, although some forms of the shinnery

exhibit characteristics of Gambel's Cak.




CHAPTER IV
THE SHINNERY CAK COMMUNITY

Shinnery oak is located in the plains grasslands and
igs developed prineipally in the mizxed prairie and short grass
plains. In some ¢ases, though far%iy, it is developed in tall
grass preairies,

The major grasses associzted with the oak are little

bluesten (An@rep@g@a scoparius), triple-awn grass (Aristida

spp. ), sandbur (Cenchrus spp.), buffalo grass (Buchloe ;

dactyloides), sand dropseed (Sporobolus cryptandrus), hairy

grama (Bouteloua hirsuta), end blue grama (Bouteloua gracilis).

There are many other minor grasses, some native and some
intr@duce@? which are not freguent encugh throughout the
range to ﬁérrant mention here,

The most common woody species which are associated

with the shinnery are sandsage (Artemisia filifolis), skunk-

prush (Bhus aromatica var.), western hackberry (Celtis

reticulata), yuceca (Yuecca glauca), and grape vines (Vitis

spp. ). 1n some cases along the eastern fringe Quercus havardi

mey mix with and hybridize with post oak (Quercus stellata).

Another oak found growing with the posgt oazk in these situations

16
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is blackjack oak (Quercus marilandica). In Blaine County the

red eeder (Juniperve virginisna) was scattered in the

shinnery.

Shinnery oak ¢omes in conbact with many other
vegetation typés and g% these points there is a certain
amount of interdigitatién, Those vegetation types growing on

sandy s6il similar to shinmery soilp mix with the shinnery
}mmeh more than those g?éwihg onn the red-bed spils, Shinnery
mixes infrequently with the short grass typés snd even less
with the mesquite-grassland type.

Prebabiy the most Trequent contact and mixing of
shinnery with anothér vegetation type is with the sandsage-
grassgland which éonstitutes & good part of the contact zone
in the north, west, and central shimmery zreas. These mictia
oceur in Ellis, Roger Mills, Beckham, Woodward, and Dewey
Counties. The prineipal plant of this vegetation ftype is
| gagebrush with some skunkbrush, wesbern hackberry, and many
of the grasses associated with shinnery.

Contact with the mixed grass @rsiri% is probably the
next most frequent, This océurs in each of the above counties
in addition to Harmon, Greer, and Blaine Counties. The
principal vegetation here is little bluestenm, triple-awn
grasses, and the grama grasses.

In the esstern part of the range of shinnery, chiefly
in Blaine County., and in those szreas where influence by

Quercus havardl mey be seen the shinnery contacts the

[#2]
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blackjack-postoak communifty. There may be some red cedar and
hackberry growing with the prineipal vegetation.

Contaect with short grass types is limited to the
western part of the shinnery areas. Most contact with this
vegetation occurs in Roger Mills County where there has been
much erosion into the upper ?E?ﬁian formationg., The chief
grass assoclated with this vegetation type is buffalo grass.
Several of the other smaller grasses previously mentioned,

such as the triple-awm and grama grasses, are glso p”eselb.

There may be oecasional sand-plum {Prurnus spp.) and in the
“main erosion ﬁh&nﬁ@i& some American élm and uacxaerwy
The least amount of mixing of the shinnery oak with

another vegetation type ocecurs where contact is made with the

mesquite grasslsnds, The végetatiéﬁ occurs in conjunction -

with the shinnery chiefly in Harmon County though some does
oceur in southern Beckham County. The prineipal plant of

the vegetation type is mesquite (PP@S@pis glandulesa). Other

impariaﬁt lants are pricklypear cactus (Opuntia spp.) and

the short grasse53 buffalo and grama gr sses, The lack of
mixing of thisg vegeta*ien with shinnery is mr@ba% y due to
the soil type, that of the mesquite being alksline and with

2 high content of clay,




CHAPTER V
GROWTH HABITS OF THE SHTNNERY OAK

Size and Age

This oak appears in some areas as slzeable trees up
to forty to fifty feet high., VUsually the first year's growth
is from one Lo two feet, depending on the loeation. MNost
of the fields containing shinnery have oaks of this stature.
Oeecasionally in these fields are motites, or elwnns, with

plants three to four feet tall. These individual mottes, in

most cases, cover a much larger ares than adjacent mottes

having oaks ten to fifteen feet tall., It is during this
lattef stage of development that the undergrowth of other
plants starts to decrease, When the trees in motbes are
thirty to forty feet tall the undergrowth has largely
disappeared and consists only of an oceasional grape or
greenbrier,

The smallest shinnery seen was on top of one of the
Antelope Hills cor Buttes in northwestern Roger Mills County.
It was growing in sandstone impregnated with caleium
carbonate, The tallest, as well as oldest, shinnery seen was
in and neer Boiling Springs Stete Park in central Woodward

County.
19
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The smaller shrubs {(one to two feet tall) attain an

age of one to possibly four or five years and in some cases
may reach ten to twelve years in the drier regions such as in,
the Antelope Hills, I found the second group (three to four
feet high) to be in the range fram five to eighteea years
and in rare cases twenty years. The third group (fen to
fifteen feet tall) ranges from fwen ty years up to an age of
thirty to thirty-five years. Near Bolling Spring State
Park, whﬁre I was fortunate in findin#‘sgma trees recently
felled, I ﬁncchntered the 1ar&e¢ﬁ gramp (uhlr»y to forty
feet tall) wzth ages from sixty-five b@ sevenby years, In the
sther cases ages WEfE cbtained by’@htn¢rg cross-sections of
se&er'? trees in- repreﬁentatlve mottes; sandingy p@llSﬂiﬁ%,
and counting the annual rings. This was diffiecult in some
cases and strlet seouracy e@ulé be ques stioned since in some
very dry years the anrueal rings ware barely perceptible,
Furthermore, in some years with several rainy periods in the
summer there apﬁeéréé t6 be indieations of false growth rings.
The grawth in diameter of the sliﬁnery ﬁaé varies
accerding te rainfall, soil type, or soil moisture, There is

s

no indiecation of a correlation between annual incresse in

diameter and height or age of the oak. The data on aging

represent averages of treeg in several locations in each

county (Table 2, Fig. 1).

Tﬁe southermmost county, Harmon, had Trees which grew

in diameter more rapldly than those of any other county. This
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average was 5.2 mm per year for those trees checked., Ellis
County shinnery had the lowest amnual increase of 1,1 mm per
year, Woodward County shinnery exhibited an anmual ineresse
in dismeter of 4.8 mm per year even though the collections
were further north than those in Ellis County. More exbensive
collections and analysis are desired to determine if the

growth rate is acbually this high,

Roots and Rhizomes

Due to the ciffieulty in digging up trees to study
the root form of the shinnery my informetion came from
viewing recent road cuts and talking o soil seientists and
county agents. .

The roots of shinnery penetrate deep into the under-
lying soil layers. There is not much branching of the root
system until penetration into the Bp horizon between 25 and
50 inches below the surface, Branching then occurs. freely
and the roots spread widely from the tree intermingling with
roots from adjaecent trees. In those sgils where a distinct
calecareous laysr has formed the root system may flatten out
and not penetrate this layer,

The other underground parts of the shinnery are the
rhizomes which are responsible for mpst of the vegetative
repro@uetion and motte formaticn. These rhizomes develop from
the main stem of & falrly young plant and grow under the

ground fer several feet. They may or may not develop
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additional above-ground shoots but usually o if the "parent” -
plant ie damaged or destroyed. In s6mé cases the rhizome may
resch a dlameter of three to four inches, I found the
rhizomes to be ne deeper than one to two feet under the soil
surface. In the stage of development between mobtites with
trees ten to Fifteen fest tall and those thirty to forty feet
tall the rhizomes appesr to dis anﬁ'ret away. I was rarely
able to locate evidente of living rhizomes in the older

mottes.

Reproduction

Quevcus havardi rarely, if eéver, reproduces through

the agenecy of acorns, In faet; I saw not a single case of
germination of acorns. Instead; most of the reproduction
appesars to be through the sprouting of the rhizomes, IF
éeﬁ%ru@tiéﬂ of the zbove ground parts of shrubs through the
eighteen to twenty year age group otcurs; the buds of the
rhizomes sprout and within one to two months new growth
appears above the ground., The growth during the first year
proceeds gt 2 rapid pate until stems one te two feet tall sre
produced. Due to the absence of rhizomes in the twenty %o
thirty-five year fgé group reproduction by this means rarely
pegurs., Instead sprouts develop from the maln trunk itself,
Thig sprouting is very sglow, and if damage oeccurs late encugh
in the growing season may not occur during that particular

growing season at all. In several cases sprouting did not

oceur even during the next growing season., In clder trees \w'




sprouting did not zppear from cut stumps except in one or two
cages:. This ocecurred only during the second growing season

after cubtiing.

Ezfeats af Habztmt Faetars

As esneerns the shlnnery oalk, cattle are p“@bab“y of
inte?est pflmafliy frem the standp@zﬁt of @vergraziﬁg.
&raz;ng tends to 1omer the ecﬂbuatlble naterlal whi@h could

ire and &ﬁst @y snlnnef& and also reiaeves %he shinnery

ef s@mE eompetltlon allowing it to gr@w evea iarger,

’ The t%veiew;ng buag aﬁn yaung 1eaves af tbe shinnery
oak are QOiS@FGﬂB te the cattle that est them ( , 22), This
is one reagon why cattlemen are aﬁﬁerebﬁed in ?idﬁiﬁg their
fie&as of this ea?. i H i |
| Inseats seem bo do little éamage to the shi nnery, In
several xo@a;*ties é gréat number of insect galls appeared on
the leaves of only one or two mottes in a large field of
- ghinnery. The eﬁt¢r$ mgtte cgneaweﬁ to be affected while
aﬁﬁaﬁéﬁt.mettes were not axfeateﬁ. bpparently eeruain

iotypes are.smScepti%le ta.é-yaftieular ins&e% while others
are not., Prastieally s8ll of the acorns refturned te the
laberatory were infested with larvae of iﬁseﬁts, This may be
the reason for the low fertility of shinnery seorns,
During the wﬁnﬁer I noticed that the bark had been
chewed from zround the lower @ortiﬁés of fairly young oaks.

This demage may have been due to rabbits or possibly the
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kangeroo rets which are guite abundant in this ares,
Squirrels and blue jays probably carry away 2 great number of

the scorns.

)

In cne area a Tire, spparvently ocecurring in the
aubumn, had burned over a small field of shimmery. The major
damage sppezred o be the killing of the sbove ground parts
of the smaller @éks‘ Some damage was evident along the
periphery of The meﬁtes5 although dezth wasvﬁaﬁfimed to lower

rancthes of individual trees and cccasionally to entire
smaller trees of the group. Even though the sbove ground
parts of the4smailaf plants were kﬁileé; perennation was
ogecurring Gvér the entire afea by sprouting from the rhizomes,
Reproduction by damaged trees in the motites had not started
by esrly summer of the growing season fellowing the fire,
Bince death occurred only in the gmeller caks while the
mottes were mostly spared suggesis thet th@ mottes may form

a sort of fire protection due to the lack of combustitle
plant meterial under them. t alse appeared that the larger

the motte the greater was this prétestiom;

e




CHAPTER VI
ERADICATION AND CONTROL

Recently the need of greater range productivity has
emphasized the necessity of ridding the western ranges of
shiaﬁery, Chemical spraying is probably the most effective
of the several meﬁhods:presently used %o éesﬁr@y this oak,
Workers at.the U. S. Southern Great Plains Field Statioﬁ'at
Woodward, Oklahoma have been earrying on a réseércn Program
using several of the recently available growth regulators
ineluding 2,4-D, 2,4,5-T and 2(2,4,5-TP) (9, 22).
Epplication is aecmmpiishe@ by'eithef sp?éyiﬁg from airplanes
or ground eguipment, 'Eée of 2,4,5-7 esrly in the development
of leaves in the spring at the rate of one pound acid-
equivalent per acre applied for three successive years kills
nearly 90% of the shinnery cak, This treatment also kills
ever 95% of the sand sagebrush, skunkbrush, snd sand plum.

Mowing is probably the most undesirasble and least
effective method of control., Most of the shinnery ecausing the
greatest loss of grassland is to0 large to mow and that
shinnery which is small enough ¢ mow develops several shoots

for each one sut,
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In talking with several ranchers and scientists in
the shinnery area it became evident that fire was a major
factor in the type of shinnery produced, Some of these men
were original pioneers in tbe_area, These early settlers
reported almost yearly fires,'abumdant grass; and the sbsence
of tall mottes of the odk. Both ranchers and scientists
believed that peri@die, hot fires kept this community at such
helght that gras&ea and other férége @1&&@% ﬁaﬁld ﬁampet&
sueéessfuliy with th@ shinnery. My dﬂm absérvatioﬁs have
suggesued that tbe absenee of regular flres has been
regpan$1ble Tor the tall m@*tes mﬂﬁ trees zhfﬁuwnaut *hﬂs
véegetation tvpe.‘ ”hese G1S6ﬁ351®ﬁ$ and maserVatlcns suggesy
that regular, aestwuative Piwes cantrsl;ed the height of the
gshinnery at hhe time of setflement. IT appears, also, that
fire may still be an'ex¢e11ént and egonomical mséns of
eantr@lling shinn@%y neight né @f in bre551rg forage

production..




CHAPTER VII
DISCUSSION

During the many years since early explorers first
mentioned the shinnery oeal, very little has been sccomplished
to explain its great variety, its geographicsl limits, the
reason for the peculiar motte-forming characteristic, or for
the inereased height of some metteés.

With the present protection from large and regular
fires and the reduction of the competing vegetation by over-
prazing, shinnery oak tan be expected to continue to grow
taller and possibly produce 2 forest condition. This is
indicated by the fact that in some areas the ozk hés become
tree-like and the scil in some shinnery has approached that
of a forest soil.

In the locales where motte formation is well advanced,
the soll under the moties may be more acid than the areas
of mixed shinnery and grasses. Investigation of the soil
PH in variously sized mottes, mixed shinnery oak grasslands,
grasslands, and shinnery recently destroyed under various
sonditions would be desirable. Increased height of the

mottes through the years may be a combination of several soil

27
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ractors in addition to a lack of destructive fires, Some of

these ere particle differences in the soil, available soil

moisture, and availability of minersls, The results of

gomplete physical and chemical znalysis of the soil would
possibly answer such questions.

The shinnery 6ak may be conbtrolled or destroyed by
chemieals and 1ts stature may be regulated by periodic burning.
Sugch @ﬁﬁx?ﬁi should pr@ﬁuée sn iﬁﬁf@@&é of range grassas such
a5 existed before the twentieth ﬁ%ﬁ%ﬁryg p?bviéeﬁ the new
areas are hot overgrazed: Iéuﬁ@alﬁ-b9~qniﬁe éesiraaié 0

heve research of this nature, such &g burhing moderately

the quantitative results.

After cutting some of the treéees and shrubs of the

shinnery, I notited that in gmaller and younger individuals

new growth from rhizﬁmés?dEVél”“éd»rathsr.quiskly% The

older trees,; on the other haﬁﬁg g@r@aﬁe@ only from stumps and
only after a much longer period. This I found to be due
largely o the lack of rhizomes in the older mottes.
Investigation as to the comparative sprouting from rhizomes

and sbhumps &ppears necessary.

Certainly additional information is desired concerning

the téx@nmmy of Quereus havardi. I believe that further :
taxonomle studles shmﬁl@ rely on methods other than '
morphological ones. Such methods eould be cytotaxonomic, 4
serological, chromatographie, or biochemical in nature. Some 4 :
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progress may be possible through phenclogicsl observations.
Any added information on the taxonomy of the oak should shed
light on the hybridization whieh has occurred and is ocecurring.
It is possible that additional dsbta on hybridization could
be ecbtained in studies similar to those recently accomplished

by Cottam; Tucker; and Drobmick {3) in the hybridization zone

of Quercus gambelil znd Quercus turbinellsa in southern Utsh
and northern Arizona., Their study employed the use of
microclimatic %ﬁv&sﬁiga@i@ns t¢ determine the postpluvial
climates of the area., Investigation of this type on the
shinnery wﬁuiﬁ‘ﬁaﬁa to bé’ﬁﬁba larger scale due to the
extensive aresa iﬁ guestion.,

@attie poiscning is a problem in the ranchland areas
of the shinnery in the early spring during emergence of the
leaves. Eséeérah @h the chemical nature of the eausal agent
may result in development éf more effective antidotes.

A@ﬂﬁ%aﬁe mepping of Che shinnery osk arezas through
the use of aerial photographs would be desirable, This
information w&ﬁiﬁ.bé.ef use o soil sclenfists and geplogists
as well ag botanists who wish to make further ecological

investigations.




CHAPTER VIII
SUMMARY

This investigation is = preliminary ecological study
of the shinnery osk arezs of western Oklahoma and involves

primarily oné species of oak, Quercus havardil Rydb.

The shinnery is séétté?eévthrﬁughéu% the wéstern third
of the main body of Gkiahﬁmé pﬁﬁnﬁipéliy on sandy soils
derived from ma%erialg of the Fliocene and Pleistocéns epochs.
The soils infalvea are the Nobscot Series, with oaks of
smeller stature, and Brownfield Series, having the larger
trees. Some shinnery also appears on seils of the Miles
Series., The principal shimmery areas are located west of

the 25-inch iéﬁhyét,

Shampery @ccurg in the plains g?asslaﬁ@ area and 1s

ﬁevel;ped prz*vmjaliy in the regzmﬂ of mixed prairie and
shortgrass plains. Contacts with vegetation types include
sandeage-grassland, mized grassland,; short grassland, black-
jack-postoak, and mesguite-grassliand.

The writings of early explorers regarding the shinnery
aress indicated the dwarf stature of this oak with otcasional

clumps or mottes protruding azbove the grasslands, The lack
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of regular fires in the area through the past half-century
appears to be the principal factor concerned with the present

height of the ock zs compared with the oaks before settlement

by farmers and ranchers,

Certain recent studies concern the taxonomy of
Quercus nhavardi and the fact that this oak is one of extreme

hybridization., Influence of Quercus havardi on the other
oaks of the white oak group 1s appar ~ent in the areas east
f the main shinnery belt. The extreme hybridization of

uercus havardi allows tremendous variaticn of leaves, stems,

phenclogy. ©Over the entire range there does not appesr {0

be a single character which is linked with any other, In

a Few cases & given gharacter was predominant

o
by

a particular
geographical area. Hybridizatlion appears to involve

Quercus stellata, Quercus mohriana, Quercus undulata, and

possibly Quercus gambelll,

Four principal size-age groups are apparent: (1) one

to two feet tall (one to four or five years old), (2) three

to fifteen feet tall (twenty to thirty or thirty-five vears);
and (4) thirty to forty feet tall (with ages of sixty-five to

K
seventy years). The average annual increase in dlameter per
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Reproduetion appears to be almosgt completely by
rhizomes, There was ogceasional, though delayed, sprouting
from the stumps of cut trees., Not a single case of new plants
developing from acorns was noted,

The height of shinnery in the past, with a resultant
increase in Porage, is believed to have been controlled by
fire, On ecertain ranches emeﬁ.e:@ contrel of shinnery is
now being accomplished by chemicsls, such as 2,4-D and
2alty 54T
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TABLE 1
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LAVERAGE ANNUAL TEMPERATURE AND PREECIPITATIONS OF THE
SHINNERY OAK AREA8 OF WESTERN OKLAHOMA®
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TABLE l~-Continued

Station

Month

Temperature

Precipitation

Cheyenne,
Roger Mills C@ux

Elk City,
Begkhém County

Jan.
Feb,
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May .
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Aug,
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TABLE l<:léneluded

Station

Month Température Preecipitation

Greer County¥*#
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*%y, S, Department of Commerce, Weather Bureau,
Climatological Summary, Mangum, Oklahoma; n.d,
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TABLE 2

GROWTH OF SHINNERY OAK PER YEAR
IN EACH COUNTY

—_—

County

growth In

Diameter In
Age o
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TARLE 2~-Coneluded

Growth In
Diameter In Diameter
County Age i135:1 Per Yesr

Roger NMills 17 48

mm Average:s
1.9 mm/yr.
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Variety of Forms.
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