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EFFECT OF SILTING ON TREE DEVELOPMENT IN THE
FLOOD PLAIN OF DEEP FORK OF THE NORTH

CANADIAN RIVER IN CREEK COUNTY·
Horace J. Harper. Stillwater. Oklahoma

Deep Port of the North Cana·c:Uan river· 18 a very tortuous stream
because the lI'I¥1lent in the valley 18 low. Runoff water from adjacent
upland cannot escape rapidly and floods which frequently occur during
tbe 1I'Ow1DB seuon cause serious cJamage to crops. In order to reduce
the flood buard as much as pOSSIble. the channel of Deep Fork In LIncoln
County was straIahtened. Tbl8 project. according to George L. GilllaD.enameer in UncoJn COunty. was started h1 August. 1912. and was com
pleted In 1Iarcb. 1923. BeduclDa the leDlth of the Deep Pork channel in
Uncoln ColDlQ by the CODatruc\ton of the dra1nMe ditch has permitted
& portion of the flood water to flow more rapkUy. Increasfng the veJoc1t7
of the water createa a condition wblch Ja more favorable for the transpor
~ of 1arIer quanUUes of aectJment whJch wUl be deposited elsewhere
as Ule rate of flow decreues. A stucb of soU condit1oD.s on the watershed
of the Deep Pork V&11e7 IDdlcate8 that sheet and IUU7 erosion hal

·In \be "",.Ind. 01~ 1UIl1MCll'1~ tbJa atinMI1 11111 be c.Ded Deep JIWk.
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removed 1aI'ge quantities of surface and subsurface soU from the uPlaDda
and that stltlng of stream channels has occurred in many places.

'!be channel of Deep Pork in creek County has not been strallhtened.
consequently. stream flow in thls area 18 retarded as compared with water
movement in the straightened channel in Lincoln County and a decreue
in the velocity of the water 18 favorable for the deposition of eedJmeot
in the stream bed and on the flood plain when overflow occurs. In IOIIUt
areas, land which was 1D cultivation ftfteen or twenty J'ear8 aao baa been
burled beneath five feet of sand On these areas where coarse textured
mater1al has been depos1ted wtllow. cotton wood. box elder. and other qUick
growing varieties of trees have appeared. The maJor portion of th1a type
of timber occurs near the stream. channel or on areas where a raplcl flow
of water has deposited sand on land between the bends of the erootecl
channel.

Under natural conditions. the dominant type of vegetation in the
Deep Fork Valley was forest. The most Important trees were pecan, burr
oak. elm. and ash. The pecan trees produced good yields of nuts when
spaced properly and seasons were favorable. Some of these trees were
ver.3 large but a. considerable variation in size occurred because of c:l1ffer
enCe8 1D age. location and soU. At the present time a very hJah per
centage of this timber has been Jdlled in that portion of the flood pla1D
of Deep Fork immediately east of the Creek-Lincoln COunty line and
there Is some difference of opinlon in regard to the cause of the death of
the trees. No damage has occurred in LIncoln County or in the eastern
part of Creek or Okmulgee County. consequently, It would appear that
flood. water could not be the direct cause of this condition. Por several
years salt water from oU wells has escaped into some of the trtbutar1.
flowing into Deep Fork. Since the water In the stream channel contalDa
more salt during periods of normal flow than at flood stage and I1Dce •
good. growth of trees 18 present along the stream there 18 Uttle evtdeDce
to show that salt in overflow water could cause the death of trees several
hundred feet from the stream channel and not destroy the timber srowtDa
on the banks of the river. Log Jams are numerous in the channel of DeeP
Fork east of the Creek-Lincoln county Une. '!bey decrease the rate of
water movement and deflect the current into the brush and woods a1oDI'
the banks. Deposition of sediments which have occurred as a l'fJIUlt of
this condition have decreased. the capacity of the channel, and hAve a1IO
increased the height of the natural levee of sand and stlt which occurs
normally on each side of streams transporting variable quantit1el of sand,
silt, and clay. '!be flood plain back of these natural levees hal not been
elevated as rapidly as the stream bed because smaller quantit1ea of 1IDe
stlt and clay have been deposited on these areas. Where the naturalleveee
come in contact with the upland they prevent the escape of water col
lecting behind them, and temporary ponds or a marshy condit1on developl.
TribUtaries flowing into Deep Pork from the adjacent upland have aIIo
been affected by the silting which has occurrect water in the cbalmel
of these streams must attatn a cons1derable depth before It can 11cnr
into Deep Pork. consequently, these valle,. have not only been 1U1ed
with aed1ment but natural levees have a1Io deve10Pecl from the edle of
the valley to the JlJDCtton of these trlbutar1el with the Jarpr ItnaID.
The comblDed effect of these C1'08I levees and the natural levee IoIoDa
Deep Pork prevents the eecape of flood water co11ectlna beb1D4 them.
Material IUIpended in runoff water flow1Da' into theM areu IeWeI In
tile quiet water. and a deep layer of sedJment has covered the old IU1'faee
eon orl81naJ.ly pnsent in the valley before thil accelerated rate of IWiIDI
occurred. PJ.sure 1 IboWi a fence which 11 nearly covered. w1tb dar.

The effect of water standtn, on the 1aDcl baa alIo been 'If81 cUIukoaI
to the trees.. 'DIoUMDdl of trees have been Idl1ed on ID.. aPPI~lIme~
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four mlJes 1D Jenath. In the bectwater areas occurring behind the natural
levees. the mud wb1ch bas been deposited 18 very high in clay content.
Th1a materl&l settuna around the trees bas shut off the movement of the
air into the soU, and conaequently the roots have died because of aneroblc
conditione. Dead trees occurr1ng In an area where three feet of red
clay bas been deposited stnce the trees started to grow are shown In
P1IJU'e 2.

An examination of sllttna In several different locations revealed that
two to four feet of clay had been deposited over the original soU in which
the majority of the tree roots of the older trees were located. The color
of the old surface soU In the valley 18 brown to dark brown. The sediments
which have been deposited on it are red and are easUy Identified by digging
a Q,lt or bor1Dg a hole with an auger. Very few dead trees occur on land
near the stream. '!be only explanation which can be offered in regard
to th1s dUference in the effect of silting on the development of vegetation
18 that the sandler material permits flood water to percolate into the
8ubIoU more readl1y. permitting a satisfactory movement of air, and no
damage occurs from waterlogging because of superior surface and internal
dra1Daae.

A careful examination of seven soU profiles for toxic SUbstances. such
sa 8Od1um. chloride, which 18 known to be present in the water in Deep
Pork. was also made. The results of these analyses and the depth of
recent deposits ot sec:l1ment are atven In·Table I.

TA.BLB I. Chloride content 0/ 'oil samples coUected from pits which were
dug near dead trees In the over/low area along Deep Fork 0/ the

North Can.acU4n Btver. Creek CountJlI Oklahoma.

Chloride content calculated as 8Od1um
chloride 1n pe.rta per mWton.

Depth In feet
Depth of

No. Location
811t1na

0-1 1-2 2-3 3-4 lnInchee

1. NW~. 8B~. sec. 68 29 0 0 SOso. . 16 .;
& 'I B.

a. NB\. 8B~. Sec. 68 68 0 0 30
31, . 14 :
&'1B.

3. eeDtel' Off 88% 23 17 17 12 42
8eo. sa, T.
16 N.: B." ..

4. sw~. 8W~. sec. 12 12 12 12 t6
33•• 16 •B." B.

a. NB~, n%. seo. oil 21 12 12 24
8•. 13 N.1\.".
(~Oo.)

e. sw~, NJI~. sec. aoo 180 120 120 48
13, • 14 •
a." ..". n\, n~. 8eo "0 40 20 230 48
88. • 14 •
B. " ••

No salt accUJD,lUattoD bas occurred in any of these proftles with the
tzeel)UGD of the aampIe oI*Inecl In the fourth foot at lOcation No. a.



· Figure 1. Fence in the flood plain of Deep Fork of th N th
RIver covered by silt and clay, south center Section 32 T 1: N . I\nadhll'l
Creek County, Oklahoma. ,. '.. 7

Figure 2. Trees killed by the deposition of sUt and clay on th soil In
which root development occurred. Deep Fork of the North Canadian Riv r.
Creek County, Oklahoma.
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It is quite evident that the salt content of these SODs baa not been
responsible for the death of these trees because the concentration was
not high enough to have a toxic effect on plant growth. The clay content
ot the surface and subsurface layers near the dead trees is very htah.
Water does not penetrate Into this material reacU1y and leaching is a
very slow process. If salt had accumulated in the soU as a result of con
centration from overflow water it would stUl be present in the lower part
of the soU profile. SOU which appeared white because of the presence
of soluble salts was collected from the surface of the ground near dead
trees and the total chloride content calculated as sodium chloride was
only 187 parts per mllUon.

A large number of trees have also been destroyed. in the vall8¥ of
tributaries coming from adjacent upland and the water occurrlnl in
these streams does not contain any appreciable quantity of salt. Since
sUtlng has k1l1ed trees In these areas it 18 good evidence that sUtina
combined with the poorly drained condition which it has produced 18 also
the most important factor in the destruction of the forest In the poorlY
drained portion of Deep Fork Valley. Since a good. growth of young trees
has developed on recent deposits of sUt and clay wherever semi-permanent
ponds are absent, this is a good Indication that no toxic substances are
present in the sol1. The roots of young trees varying from a few feet to
twenty or thirty feet in height have not been burled by sufficient quanti
ties of silt to Jdll them and all of these trees are in a vigorous healthy con
dition. A dense growth of weeds has also occurred wherever surface drain
age is good and the plants receive plenty of sunlight. It 18 quite evident that
the water table has been raised in this portion of Deep Pork Valley by the
ftlllng in of the stream channel, and the roots of the old trees are submerged
at the present time. seepage water collected in pits which were dug to
examine the subsurface condition and in some places the water table 18
very near the surface of the ground.

The effect ot sUtlng on land values in this area would not be serious
from the standpoint ot future t111age if drainage could be provided to
reduce overflow hazards to a m1n1mum, however, the value of the land in
the flood plain of the Deep Fork in this area wtll continue to be very low
untU the varioU8 factors which cause a decrease in the velocity of the
stream and sUbsequent s1lt1ng of the channel and flOOd plain can be
corrected.
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