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CHANGES IN CHANNEL CHARACI'ERISTICS, 1938-74, OF THE 

JiQ\10CHI'ITO RIVER AND TIUBU!ARIES, MISSISSIPPI 

by K. V. Wilson 

ABSTRACT 

Cllannel characteristics in the lov.~r reaches of the Hanochitto 

River in south"West Mississippi and sare of its tributaries changed 

following the completion of cutoffs and channelization projects bet'Ween 

1938 and 1940. Olannel degradation and accelerated bank sloughing began 

during the early 1940 's in the vicinity of Doloroso, a short distance 

upstream from the Abernathy Channel, a 9-mile cutoff emptying into the 

Mississippi River. By the late 1940's, channel degradation 1-as apparent 

at Rosetta, 24 miles upstream. By 1974, channel degradation totaled 19 

feet at Doloroso, 18. 5 feet at Kingston, and 15 feet at Rosetta . 

Substantial channel degradation had also occurred in Second Creek, 

Crooked Creek, and Middle Fork Hcmochitto River. Little or no channel 

degradation had occurred at Bude by 1974. 

O.iillOel degradation and lateral movement of the channel have 

resl!lted in the collapse of several bridges during floods. Bridges 

vlashed out as a result of channel instability include the U.S. Highway 

61 bridge at Dol oroso (1955), the county high1o1ay bridge near Kingston 

(1955), the Illinois Central Railroad bridge at Rosetta (1955 and ag<).in 

in 1974), and the State Highway 33 bridge at Rosetta (1971 and again in 
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1974) . Channel degradation also resul t ed in the collapse of a county 

road bridge on Second Creek in 1955 and one on Crooked Creek in 1969 . 

Additional damage to bridges at Rosetta may be expected unless the 

stream bank i s protected fran fl.lrther erosion. If erosion of t he stream 

bank continues , the channel may move 1,000 feet north to the vicinity of 

a relief bridge. 

INTRODUCTION 

This report , prepared by the U.S. Geological Survey in cooperation 

with t he Mississippi Stat e Highl•:>ay Department, presents a brief history 

of the change in channel characteristics of the Harochitto River and 

SCllle of its tributaries that occurred after the canpletion of channel

ization projects between 1938 and 1940. These channelization projects 

reduced the length of the channel and increased the fl<>"T velocities 

thereby inducing channel scour . The deepening and lateral movarent of 

the channel has progressed upstream since 1938 and has resulted in the 

collapse of s everal bridges, including the U. S. High• . ..ay 61 bridge at 

Doloroso , the State Highway 33 bridge at Rosetta, and the Illinois 

Central Railroad bridge at Rosetta . Damage to highvrays and highway 

bridges be t:Y;oeen 1945 and 1974 totaled $1,863, 115 according to the 

Federal High"<ay Administration (1o~ritten carmm., 1978) . Construction of 

the ne~~ State Highway 33 bridge at Rosetta follo·wing the collapse of 

t hat br idge in 1974 cost an unprecedented $8,000 ,000 for a 1,500-foot 

bridge in Mississippi (oral carmm. , ~fississippi State Highway 

Department, 1978). 
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H010CHITTO £UVER 

) The Harochitto River (fig. 1) drains a 1, 200 mF (square mile) 

basin in southwest Mississippi and enpties into the t-fississippi River 

be~en Natchez and l.J::>odville. Most of the river basin is in a region 

underlain by clay and by sand and gravel that sustain base flotvs but are 

~eas ily eroded during f loods. The valley slope is a bout 2. 5 feet per 

mile d=stream of Rosetta, but flood profiles in the lov--er reaches 

(downstream of Doloroso) may slope 5 feet per mile or rore due to 

variable Mississippi River stages. Point vel ocities in excess of 12 

feet per second are cOl'l!lrln during floods at and detvnstream of Bude. 

The streamflow characteristics of the Homochitto River differ fran 

that of Trost Mississippi streams . It has been said that this river has 

two roods: first, that of a roaring lion during floods, and second, 

that of a gnawing rat during low water. 

The Hcmochitto is tv.i.dely known for its treacherous quicksand and 

everchanging channel. · Borings along ITUch of the river shcr.~ that easily 

erodible sand and silty clay extend to great depth. Therefore, little 

resistance to channel degradation is offered by the bed materials. 

Attempts to control the degradation and meandering of the channel by 

ordinary means have been unsuccessful. 
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Bank sloughing along the Hanochitto River has been a problem for 

many years. By the late 1930's, the conveyance of the channel in the 

lOioler reaches was srrall and overflows were camxm . furing the low flow 

period in July 1938 a long reach of the channel downstream of Kingston 

was almst totally obstructed by trees mich had sloughed into the river 

and the flow was sluggish . 

CHANNELIZATION OF THE RIVER 

To lessen flooding problems caused by the reduced channel coll

veyance of the lOioler reaches of the Hcrnochi tto River, t he U.S. Ar:rny 

Corps of Engineers began a major channel improvement project in the 

1930's . CO October 10, 1938, the Corps canpleted the Abernathy 01anne1 , 

a cutoff running fran the Horrochi t to River near Doloroso Y.est to a point 

on the Mississippi River about 15 miles upstr eam of the m::mth of the 

Horrochitto River (fig. 1) . This cutoff reduced the reach of the river 

downst ream fran U.S. High1-~ay 61 at Doloroso fran about 20 miles of 

rreandering distributaries to a 9-mile, relatively straight outlet. 

IXtring the sl.ll'lm!!r of 1940, 14 additional cutoffs totaling about 3. 5 

miles were excavated in the 28-mile reach between U.S. Highway 61 at 

Dol oroso and State Highway 33 at Rosetta, t hereby reducing the channel 

distance by about 4 miles. Mditional flood-control l·~rks on the lower 

35 miles of the river, canpleted in 1952, consi sted of the excavation of 

cutoffs and the cl eaning and snagging of the main channel. The cost of 

the channel :improvements rrode be~;oeen the late 1930's and 1952 totaled 

$205,000 (Lower Mississippi Region Canprehensive Study, 1974, Appendix 

D, Volume II). 
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LOCATION OF STUDY 
Al~EA 

31°~~~~~~~~~~~~J.--&~~~~-"~~~~~~~~~~~~~~~J.t-J~~~~~-J &o1e mop mod ified from U.S. Geoloqi c o l Survey 
Mop of Miu i11i pp i , 1972 . 

1 LE::r:::JH3::EH::t:::JHEI::::EH3::=0E:=======~1tP========::Szp Miles 

FIGURE I.--LOCATION OF HOMOCHITTO RIVER, MISSISSIPPI. 



CHANGES I N OlANNEL Cl!ARACI'ERISTICS IN RESPONSE 10 ClJI'OFFS 

The 1938-40 channel improveuent projects in the l~r reach of the 

Hanochitto River reduced the length of the channel dCJ~.K~strean of Rosetta 

by alx>ut 15 miles resulting in an increase in the slope of the "1>.1\\ter 

surface and a r eduction in channel resistance , Both changes increased 

strean velocities . The action of the higper flow velocities on the 

easily erodible sand and silt banks and streanbed resulted in extreme 

scour and channel degradation. This channel degradation probably began 

near the Mississippi River , and progressed upstrean througJ:l the 

Abernathy <hannel passing U.S. Highway 61 by 1944. By 1949, the 

degradation of the streanbed progressed up the river past Rose tta and up 

several of i t s l ower tributaries . 

Channel O:langes in Hanochitto River at Doloroso 

The HO!lDchi tto River at Doloroso was observed by t he U. S. 

Geological Survey in July 1938. low water flow was sluggish and the 

clay-lined channel was partially clogged by debris . By 1944, 

s ignificant degradation of the channel at U.S. Highway 61 at Doloroso 

(about 2. 5 miles upstream of Aber nathy Channel) was noticeabl e and by 

1945 the channel had degraded 16.5 feet. The deepening of the channel 

weakened the foundation of the U.S. Highway 61 bridge, and in 1950 

substantial repairs were !Mde to the bridge p iers. D..u:ing a flood in 

April 1955, the bridge collapsed, resulting in the loss of one life and 

three autcrnobiles. By 1957 the channel at Doloroso had degraded an 
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additional 4.5 feet . Between 1957 and 1974 the channel filled about 2 

feet. In all, the total degradation at Doloroso bet.,;een 1938 and 1974 

amounted to about 19 feet. 

Channel Changes in Second Creek 

Second Creek enters the Hcxrochitto River just upstrea:n fran the 

U.S. Highway 61 bridge at Doloroso (fig. 1). By May 1954, the channel of 

Second Creek had degraded about 15 feet at a point 2.5 miles upstream 

fran its rrouth and noticeable degradation 1-:as occurring at a point about 

3 miles upstrean fran the rrout:h. By December 1960, degradation of 

Second Creek was occurring at the county bridge near Sibley, 6 miles 

above t he rrouth. 

The steepest gradient in the streambed of Second Creek on 

December 1, 1960, was betl\een 3. 1 and 3.4 miles upstream of the rrouth. 

The height of the strea:n bank above the ~-:ater surface decreased abruptly 

fran 22 feet at the downstrea:n end of that reach to 18 feet at the 

upstrea:n end. Observations of bank height at several other points along 

Second Creek \\ere: 2.4 mil es above rrouth, 23 feet; 4.3 miles above 

mouth, 16 feet; 4.8 miles above rrouth, 14.5 feet; and 6. 0 miles above 

rrouth, 13 feet . 

Periodic observations of Second Creek at the county bridge near 

Sibley, 6.0 miles upstream from the mouth, indicate that little degra

dation occurred between August 1942 and April 1953. But between April 

1953 and December 1960, botton scour increased the channel depth at that 

site about 5 feet. Between 1960 and 1969 the channel ~-:as degraded 

another 3 feet and 1-r.i.dened perhaps 20 feet. The changes in the channel 

resulted in damage to the bridge during the April 1953 flood and its 

collapse in 1955. 
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Channel Changes in Hanocflitto River at Kingston 

Accelerated degradation of the Hamchitto River channel at 

Kingston, about 10 miles upstrean fran Doloroso, began in 1947. By t he 

spring of 1948, the channel at the newly constructed bridge at Kingston 

(old U.S. Highway 61 br idge) had degraded 5.5 feet . Continuing 

degradation and lateral shifting of the channel r esulted in the collapse 

of the 10-year-old bridge during t he flood of April 1955. The bridge 

was not r eplaced. By October 1964 channel degradation at this site 

totaled 18. 5 feet. Little or no additional degradation was noted at 

this site between 1964 and 1974. 

Channel Changes in Crooked Creek 

Crooked Creek, a small tributary draining about 20 mi 2 , enters the 

Hanochitto River just upstrean of the site of the old Highway 61 bridge 

at Kingston (fig. 1) . The extent of channel degradation at a county 

bridge a mile upstream fran the m::>uth of Crooked Creek prior to 1959 is 

unkno"W11, but l ocal res i dents reported that the channel at this site had 

degraded 6 to 8 feet beo.een 1959 and 1969 . Because of the channel 

degradation, the county bridge was replaced in 1969. It WiiS undennined 

and washed out during a flood that sane year. An examination of the 

banks and channel in August 1969 indicated that the degradation at this 

site has probably totaled about 16 feet . Hydraul ic evaluation of this 

site indicated that a flood with a recurrence interval of 50 years could 

be expected to crest at an elevation 17 feet below the finished grade of 

the WiiShed-out bridge. 
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Q1annel Changes in Hcroochitto River at Rosetta 

The U. S. Geological Survey's earliest observations . of the 

Hcmochitto River were made in 1906 at Rosetta, about 28 miles upstream 

fr(DI Dolor oso. On June 16, 1906, the l ow-water channel at the railroad 

bridge vas entrenched in firm blue cl ay under the min truss of the 

bridge. The channel •.as 96 feet wide and had an average depth of 4. 5 

feet . lhe average velocity in the river at this site was 0.66 feet per 

second. The water surface >HaS 26. 3 feet belatv the top of the floor beam 

of the railroad bridge. 

In 1974 the channel a t the railroad bridge was no longer under t he 

min truss span but under one of the approach spans about 600 feet to 

t he north. On July 23, 1974, the low->Nater channel was 328 feet wide 

with an average depth of 1.0 feet. The average velocity in the river at 

t hat site was 1.43 feet per second. The water surface w:1s trore than 41 

feet belOtV the top of the floor beam of the railroad bridge (about 15 

feet lov.~r than that m:!asured during s imilar flow conditions in 1906) 

and the channel vas in sand, not clay. 
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Accelerated degradation and lateral movement of the channel of the 

HCill?Chitto River at Rosetta began in the late 1940's. A canparison of 

bed el evations taken fran 1941 State Highway 33 bridge plans and 

min:i.mun-stage data for the period 1949-74 (fig. 2) indicates that the 

channel degraded about 3 feet between 1941 and 1949, about 8 feet 

be~en 1949 and 1966, and about 4 feet bet~en 1969 and 1974. The 

total degradation for the period 1941 to 1974 v1as about 15 feet. A 

! 

canpar ison of l ow-water stages IDO!asured by the U.S. Geol ogical Survey in 

June 1906 with the channel cross section on the 1941 bridge plans 1 

indicated that relatively litt le degradati on occurred be~en 1906 and 

1941. 

Littl e i s known about the l ateral rrovement of the channel prior to 

1937, but since that tilDO! , the channel upstream and do1vnstream of the 

State Highway 33 bridge at Rosetta has meandered over a 3,000-foot-wide 

flood plain (fig. 3). The channel has generally remained in pl ace at 

the highway bridge because of bank stablization and the protection 

afforded by the Illinois Central Railroad crossing about 650 feet 

upstream. However, scour and bank sloughing during f l ooda have damaged 

both the highway and railroad bridges on several occasions. 
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The old narrow truss "wagon" bridge Y.hich was being repl aced at the 

tilre by a new bridge (1941 bridge plans) was washed out during a f lood 

in the early 1940 ' s . D.lring the flood of May 1953, the foundation of 

the highway bridge (constructed in 1942) vas undemd.ned. After the 

flood receded , the foundations of the bridge piers wer e greatly 

reinforced. The flood of April 1955 vashed out a section of the 

r ailroad bridge. The flood of ~canber 1971 eroded about SO f eet fran 

the north bank at the highway crossing and resulted in the addition of 

three 100- foot s rans to the north end of the bridge . Additi onal erosion 

of the north bank betw=en t he h ighway and rail r oad bridges occurred 

during the t1arch 1973 flood . The large flood of April 1974 caused the 

channel to roove about 300 feet to the north and washed out the spans at 

the north ends of both the highway and railr oad bridges . The piling 

under 'the 'I>.'Gshed-out highway bridge penetrat ed about 75 feet bel ow the 

streanbed. The railroad bridge, men rebuilt , 'I>.'GS lengthened to the 

nort h. The extension of the railroad bridge further increased the 

danger of bank scour at the nor th end of the h ighway bridge. 

Cross sections of the valley, based on the 1941 highway con

struction plans and on cross sections of the channel !Mde in 1972 and 

1974, are sh01on in figure 4. ~gradation and widening of the channel 

between 1941 and 1974 are apparent . The natural l evee on the flood 

plain at the bridge, although badly eroded, is s till about 6 feet higher 

than the land surface at the relief bridge located 1, 000 feet to the 

north. A slough, mich appears to be an old H0110chitto River channel, 

drains through the r elief bridge. 
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If erosion of the north bank near the railroad continues, the 

channel may eventually rrove to the old slough through the relief bridge. 

An island could be left be~en the main-channel bridge and the relief 

bridge if the channel change is acccmplished by one major f lood. It is 

rrore likely that the change 'o/ill result fran many f loods slowly eroding 

the right (north) bank. Lengthening the main-channel bridge at the 

north end by a few hundred feet \•iOuld probably be of only tanporary 

value unless the north bank is protected fran further erosion. 

Cl'lannel Changes in Middle Fork Hanochitto River 

Middle Fork Hcrnochitto River flows into the Hornochitto River 

be~en Rosetta and Bude . Observations of low stages and channel-cross 

section measurements of Middle Fork Homochitto River at the U.S. Highway 

84 bridge ·~st of Meadville indicate channel degradation of about 3 .5 

feet be~en 1945 and 1963. Little degradation occurred be~en 1963 

and 1974. 

Channel Changes in Hanochitto River at Bude 

The U.S. C'..eological Survey operated a gaging station on the 

Hanochitto River at the U.S. Highway 98 crossing at Bude fran 1942 to 

1950. 1\ ccmparison of lo1.~flo;v stage and discharge measurements made 

during the operation of the gaging station indicates that the stage

discharge relation has not changed appreciably and that little channel 

degradation has occurred be~en 1942 and 1974. The U.S. Highway 98 

bridge vas damaged during the eJo..tterre flood of April 1974, but this was 

due to erosion of the south bank and not channel degrading. 
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SlliMARY 

The lo~r reach of the Hcxrochitto River and several of its 

tributaries, vhich drain an area in southwest Mississippi underlain by 

easily erodible sand and silt, have been degrading at an accelerated 

rate since the canpletion of cutoffs and other channel imprOITement 

projects be~en 1938 and 1940. These cutoffs reduced the length of the 

channel downstream of Rosetta fran 48 miles to 33 miles. Accelerated 

channel degradation probably started near t he Mississippi River , rooved 

througp the Abernathy Olannel in the early 1940's, and has progressively 

rooved upstrean since that tinE . 

Channel degradation at Doloroso was noticeable by 1944, and by 1974 

arrounted to about 19 feet. In Second Creek, a tributary ..t\ich enters 

the Hanochitto River just upstream of Doloroso, channel degradation was 

occurring 3 miles upstream of the nputh in 1954 and 6 miles upstrean of 

the m:mth in 1960. The channel degradation at Sibley, 6 miles upstream 

of the lli)uth, totaled about 8 feet be~en 1953 and 1969. Accelerated 

degradation of the Hanochitto River at Kingston began in 1947 and 

mmunted to about 18.5 feet by 1964. <hannel degradation in Crooked 

Creek, ".tlich enters the llcrnochitto River just upstream of Kingston, -was 

estineted to have totaled as ouch as 16 feet about one mile upstrean of 

the rrouth by 1969. At Rosetta, channel degradation in the Hanochitto 

River started in the late 1940's and totaled about 15 feet by 1974. 

Earl y observations at Rosetta indicate that little degradation occurred 

be~en 1906 and 1941. Olannel degradation in Middle Fork Hcxrochitto 

River near Mea:lville between 1945 and 1974 has totaled about 3.5 feet. 

Little or no channel degradation occurred in the Hcxrochitto River at 

Bude between 1942 and 1974. 
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Cllannel degradation and l ateral trovement of the charu)el in the 

H(m)chitto River and SC!ffi of its tributaries have resulted in the 

collapse of a nunber of bridges during large floods . The f l ood of 1955 

y;ashed out the old U.S. Higtn-~ay 61 bridge at Kingston, the Illinois 

Central Railroad bridge at Rosetta, and a county road bridge on Second 

Creek. A bridge on Crooked Creek Y:aS 1-ashed out in 1969. The State 

High~-~ay 33 bridge at Rosetta ~-~as ~-~ashed out during the 1971 flood. 

D.tring the flood of 1974, both the Illinois Central Railroad and the 

State High~-~ay 33 bridges at Rosetta \~re ~-~ashed out. Damages to 

high~-~ays and high~-~ay bridges bet~en 1945 and 1974 totaled $1,863,115. 

The cost of repl acing the State High~-~ay 33 bridge at Rosetta following 

the 1974 flood ~-~as about $8,000,000. Unless the stream bank in the 

vicinity of Rosetta is protected fran further erosion, further damage to 

both the high~-~ay and railroad bridges may be expected and the channel 

may eventual l y trove to the vicinity of a relief bridge about 1 ,000 feet 

north of the highway bridge. 
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