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I N T R O D U C T I O N 

T H E P R O B L E M A N D P L A N O F A P P R O A C H 

T h i s b u l l e t i n presents some resul ts of a s t u d y of the p r inc ip les of 
s t r eam a n d v a l l e y s ed imen ta t ion under the inf luence of c u l t u r a l l y 
accelerated so i l erosion (47, p. 505).2 I t represents one step i n a 
research projec t of w h i c h the u l t i m a t e ob jec t ive is to develop a sound 

1 S u b m i t t e d for p u b l i c a t i o n M a r c h 4, 1939. 
2 I t a l i c n u m b e r s i n pa ren theses refer to L i t e r a t u r e C i t e d , p . 116. 
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and scient if ic p r o g r a m to p reven t or a l l ev ia te damage to v a l l e y 
resources b y s u c h sed imen ta t ion . I n a p p r o a c h i n g th is c o m p l e x a n d 
fa r - reaching p r o b l e m a modes t beg inn ing was chosen, for, as has been 
a p t l y expressed b y B u c h e r (14, p. 728): 

In the descriptive sciences progress is possible only to a limited extent through 
experimentation. The recognition of general properties and broad principles 
which have the character of "natural laws" depends largely on the patient accumu­
lation of materials and data, which leads to the summation of experience and the 
ultimate integration of knowledge. 

T h e present r epor t is based chiefly on de ta i l ed studies of sed imenta ­
t i o n i n the dra inage basins of T o b i t u b b y a n d H u r r i c a n e Creeks , i n 
L a f a y e t t e C o u n t y , M i s s . , w h i c h are representa t ive of one of the areas 
of mos t severe so i l erosion a n d associated sed iment damage i n the 
G u l f C o a s t a l P l a i n . T h e first of the two m a i n par ts of the b u l l e t i n 
is devo ted to a desc r ip t ion of cond i t ions i n these va l l eys a n d the i r 
t r i b u t a r y dra inage areas. I n the second par t , 45 p r inc ip l e s deve loped 
b y ana lys is of the results of the T o b i t u b b y - H u r r i c a n e i n v e s t i g a t i o n 
a n d less de ta i l ed studies i n o ther par t s of the U n i t e d States are out ­
l i n e d a n d discussed. T h e studies i n the T o b i t u b b y a n d H u r r i c a n e 
V a l l e y s were b e g u n i n the l a t t e r p a r t of 1935 a n d were c o n t i n u e d 
d u r i n g par t s of the w i n t e r seasons of 1935-36 a n d 1936-37 as p a r t of a 
research pro jec t of the S o i l C o n s e r v a t i o n Se rv i ce . 3 

S e d i m e n t a t i o n is a n a t u r a l a n d n o r m a l process i n a l l s t reams a n d 
va l l eys w i t h i n the U n i t e d States , a n d under n a t u r a l p r e a g r i c u l t u r a l 
cond i t ions i t was , o n the whole , h i g h l y beneficial . A l l the fert i le 
a l l u v i a l v a l l e y l ands , s u c h as those of the O h i o a n d M i s s i s s i p p i V a l l e y s , 
as w e l l as mos t of the i r r i g a t e d v a l l e y lands of the W e s t e r n States , 
were f o r m e d b y sed imenta t ion . These a l l u v i a l lands , except where left 
as terraces above overf low as a resul t of s t ream inc i s ion , are n o r m a l l y 
subject to fur ther sed imenta t ion , w h i c h c o m m o n l y i n v o l v e s r ep len i sh ­
m e n t of p l an t - food const i tuents and is to tha t extent benef ic ia l . 
U n d e r ce r t a in c i rcumstances , however , the sed iment m a y be r e l a t i v e l y 
infer t i le a n d m a y thus i m p o v e r i s h the l a n d , or depos i t ion m a y occur 
i n sufficient quant i t i es to damage i m p r o v e m e n t s necessary for c u l t i ­
v a t i o n a n d h u m a n h a b i t a t i o n . B o t t o m lands are also subject to 
des t ruc t ion b y l a t e ra l s t r eam erosion, w h i c h i n v o l v e s damage even 
t h o u g h n e w l a n d is b u i l t o n the opposi te side of the s t r eam b y sed i ­
m e n t a t i o n . 

A l t h o u g h sed imen ta t i on and s t r eam-bank erosion are n o r m a l 
geologic processes to w h i c h mos t a l l u v i a l l ands are subject , t h e y 
u s u a l l y proceed so s l o w l y tha t the lands m a y be used w i t h a reasonable 
assurance of s t a b i l i t y of inves tments for years or even generat ions . 
A s these n a t u r a l p h e n o m e n a cannot be en t i r e ly p r even t ed b y a n y 
k n o w n h u m a n means, the ob jec t ive of con t ro l a n d p ro t ec t ive w o r k s is 
to reduce the rates of h a r m f u l s ed imen ta t i on a n d associated b a n k 
erosion. I t appears tha t l o w e r i n g the ra te of sed iment p r o d u c t i o n b y 
use of e ros ion-cont ro l prac t ices genera l ly offers the m o s t p r o m i s i n g 
o p p o r t u n i t y for r e d u c i n g sed iment damage. 

3 I n v e s t i g a t i o n s w o r e s t a r t e d i n a c c o r d a n c e w i t h p l a n s f o r m u l a t e d b y t h e l a t e H e n r y M . E a k i n as p a r t of 
w o r k p ro jec t B - 3 - 2 of t he S e c t i o n of S e d i m e n t a t i o n S t u d i e s . I n s t r u m e n t a l s u r v e y s w e r e m a d e b y W . F . 
W i t z g a l l a n d E . H . M o s e r , J r . T h e f o r m e r also p r e p a r e d m o s t of t he c h a r t s a n d m a p s . R . J . L o u g e e w a s 
in cha rge of t h e field w o r k u n t i l M a r c h 1936. G . L . A n d e r s o n as s i s t ed d u r i n g t he 1935-36 w i n t e r season a n d 
M . P . C o n n a u g h t o n d u r i n g p a r t of t h e 1936-37 season. T e m p o r a r y field a n d office a ss i s t an t s w e r e s u p p l i e d 
b y t h e W o r k s P r o g r e s s A d m i n i s t r a t i o n . E x t e n s i v e c r i t i c i s m of t h e m a n u s c r i p t w a s m a d e b y F . F . B a r n e s , 
C . B . B r o w n , a n d G . E . T h o m . J . H a r l a n B r e t z , F . J . P e t t i j o h n , a n d W . C. K r u m b e i n e a c h r e a d p a r t s o f 
t h e m a n u s c r i p t a n d m a d e h e l p f u l c o m m e n t s . 
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I n m a n y s t reams a n d va l l eys i n va r ious par t s of the U n i t e d States 
the ra te of s ed imen ta t i on has been excessively increased unde r m o d e r n 
cond i t ions of l a n d use. W h e r e forests have been c leared a n d s lop ing 
l ands carelessly c u l t i v a t e d or overgrazed , topsoi ls have been washed 
a w a y a n d gul l ies gouged out b y r u n n i n g wate r . Reconna i s sance 
su rveys ind ica t e t ha t the c u m u l a t i v e effect of such accelera ted erosion 
has been to r u i n about 50,000,000 acres of c r o p l a n d for c u l t i v a t i o n , 
to severe ly damage 50,000,000 acres more , to r e m o v e f r o m ha l f to a l l 
the topso i l f r om another 100,000,000 acres, a n d to menace l a n d values 
a n d c o n t i n u i n g p r o d u c t i o n o n an a d d i t i o n a l 100,000,000 acres (9, 
pp. 592-598). I n consequence, s t reams d r a i n i n g areas of such exces­
s ive eros ion are r e c e i v i n g sed iment i n m u c h greater quan t i t i e s t h a n 
before the n a t u r a l p l a n t cover was d i s tu rbed . E r o s i o n f r o m h i g h w a y 
cuts and fills a n d other a r t i f i c i a l l y exposed surfaces a n d was te f rom 
h y d r a u l i c m i n i n g , s awmi l l s , a n d other i n d u s t r i a l opera t ions , have also 
c o n t r i b u t e d to the increased sed iment loads . W h e r e the s t reams are 
u n a b l e to ca r ry a w a y a l l the sed iment washed in to t h e m , i t a c c u m u ­
lates i n the channe l or o n the flood p l a i n a n d m a y cause considerable 
damage . M o r e o v e r , the damages m a y be expected n o t o n l y to con ­
t inue b u t to g row worse, because sed iment a c c u m u l a t i o n is progress ive . 
N u m e r o u s repor ts f r o m va r ious par t s of the c o u n t r y i n d i c a t e t h a t such 
sed iment damage has a l r eady become suff ic ient ly serious to d e m a n d 
cons ide ra t ion i n the deve lopmen t of a n adequate n a t i o n a l p r o g r a m 
for so i l conse rva t i on a n d flood con t ro l . 

T h e na tu re of the damages has v a r i e d f r o m place to p lace . T h e fill­
i n g of s t r eam channels m a y increase flood hazards a n d m a y also be 
d e t r i m e n t a l to the a r t i f i c i a l or n a t u r a l d ra inage of v a l l e y l ands . I n 
some places sed imen t a c c u m u l a t i o n be tween levees has i m p a i r e d the 
effectiveness of floodways. S h o a l i n g of channels has reduced the 
va lue of r ivers for n a v i g a t i o n . D e p l e t i o n of reservoi r storage c a p a c i ­
ties b y s e d i m e n t a t i o n is a serious p r o b l e m i n m a n y m u n i c i p a l water -
s u p p l y a n d i r r i g a t i o n projects and , to a lesser extent , i n hyd roe l ec t r i c 
a n d other wa te r -power deve lopments . D e p o s i t i o n of sed iment has 
been a ma jo r fac tor i n the damage to b u i l d i n g s a n d u r b a n proper t ies 
b y floodwaters, as i t was d u r i n g the 1937 flood i n the O h i o V a l l e y . 
O b s t r u c t e d dra inage has resu l t ed i n p o n d i n g of s t reams a n d s w a m p i n g 
of va l l eys , w h i c h have aggrava ted m a l a r i a l cond i t ions . I n a d d i t i o n 
to m a k i n g the l a n d unf i t for c u l t i v a t i o n , s w a m p i n g has, i n some places, 
k i l l e d v a l u a b l e s t a n d i n g t imbe r . F e r t i l e a l l u v i a l l a n d s have been 
i m p o v e r i s h e d or r u i n e d b y b u r i a l unde r in fe r t i l e s and or g rave l . 
D a m a g e s due to s t r eam-bank erosion m a y be p a r t l y chargeable to the 
effects of s ed imen ta t i on i n r e d u c i n g the c a p a c i t y of channels for 
c a r r y i n g floodwaters. T h i s has been espec ia l ly t rue w h e n efforts have 
been m a d e to coun te rac t the s ed imen ta ry filling b y c l ea r ing b r u s h a n d 
trees f r o m the s t r eam banks to increase the d ischarge capac i ty . 
W h e n thus s t r i pped of the i r n a t u r a l vege ta t ive p r o t e c t i o n the banks 
become m u c h more vu lne rab l e to l a t e r a l erosion, a n d des t ruc t ion of 
v a l l e y l ands m a y resul t (66). 

T h e se lec t ion of T o b i t u b b y a n d H u r r i c a n e V a l l e y s for de ta i l ed 
s tudies was based i n p a r t on the fact t ha t t h e y are representa t ive of 
a n area of u n u s u a l l y severe so i l erosion a n d v a l l e y sed imen ta t ion . 
T h e y are also represen ta t ive of m a n y dra inage areas i n w h i c h a lmos t 
no sed iment coarser t h a n sand is p r o d u c e d b y erosion. M u c h sand is 
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t r anspor t ed b y the s treams, i n large pa r t as bed l o a d . B u t there is no 
sed iment i n the area so coarse t ha t the s t reams canno t t r anspor t i t 
r a the r eas i ly , a n d i n this respect the area is s i m i l a r to large par t s of 
the A t l a n t i c a n d G u l f C o a s t a l P l a i n s b u t differs f r om m a n y m o u n t a i n ­
ous regions a n d others where g r a v e l a n d boulders cons t i tu te a large 
p a r t of the h a r m f u l sed iment . T h e c l ima te , i n c l u d i n g p r e c i p i t a t i o n 
a n d t empera tu re , and the l a n d use s y s t e m — w h i c h is d o m i n a t e d b y 
one-crop c o t t o n p r o d u c t i o n , w i t h the v a l l e y l ands preferred for g row­
i n g corn—are also f a i r l y representa t ive of a large pa r t of the S o u t h ­
eastern Sta tes . T h u s w ide use m a y be made of the knowledge to be 
ga ined t h r o u g h s t u d y of the p r inc ip le s of c u l t u r a l l y accelerated s t r eam 
a n d v a l l e y s e d i m e n t a t i o n i n T o b i t u b b y a n d H u r r i c a n e V a l l e y s . 

H I S T O R I C A L B A C K G R O U N D A N D P R E V I O U S W O R K 

A l t h o u g h no comprehens ive or c r i t i c a l s t u d y of the p r o b l e m of 
accelera ted m o d e r n s t r eam a n d v a l l e y s ed imen ta t ion has ever been 
made , i t s i n t i m a t e r e l a t i on to c u l t u r a l l y accelerated so i l e ros ion has 
l o n g been recognized b y s tudents of the eros ion p r o b l e m . A s ea r ly as 
1801, for example , M o o r e (56) c i t ed ha l f -bu r i ed posts i n l o w places 
a n d the s i l t i n g t a k i n g p lace i n creeks, m i l l p o n d s , a n d the heads of 
r ive rs as evidence of so i l wastage f r o m u p l a n d fields. D a m a g e to 
nav igab l e s t r eam channels was c i t ed i n 1813 b y T a y l o r (73, pp. 172-
173, 246), who descr ibed the channels of V i r g i n i a seaboard s t reams as 
s e ldom r e t a i n i n g a n y appearance of the i r n a t u r a l state, " b e i n g every­
where obs t ruc t ed b y sands, bogs, bushes, a n d r u b b i s h . " I n 1835 
A l e x a n d e r (2, pp. 9-16) descr ibed the s ed imen ta ry filling of P i s c a t a -
w a y C r e e k , P r i n c e Georges C o u n t y , M d . , a n d proposed a s y s t e m of 
canals a long b o t h sides of the creek to receive the surface dra inage 
a n d p reven t filling of the nav igab l e channe l . 

A c c e l e r a t e d s t r eam a n d v a l l e y s ed imen ta t i on was recogn ized as 
a n a t i o n a l p r o b l e m at leas t as ea r ly as 1908 b y C h a m b e r l i n (16, pp. 
77-80). I n 1911 M c G e e (52, pp. 31-32) b r ie f ly descr ibed the role of 
accelera ted so i l e ros ion i n caus ing sed iment damage a n d n o t e d tha t 
the so r t ing a c t i o n of r u n n i n g wa te r was a n i m p o r t a n t fac tor i n caus ing 
different k i n d s of damage. I n 1928 B e n n e t t a n d C h a p l i n e (8) d is ­
cussed so i l erosion as a n a t i o n a l menace a n d c i t ed examples of sed iment 
damages i n va r ious par t s of the c o u n t r y as pa r t of the h a r m f u l effects 
of so i l erosion. 

I n M i s s i s s i p p i , i n the general area w i t h w h i c h this repor t is p r i ­
m a r i l y concerned , H i l g a r d (33, p. 293) as ea r ly as 1860, o n l y abou t 
25 years after the area h a d first been opened to se t t lement , descr ibed 
the damage to b r a n c h b o t t o m s b y sand washed d o w n f r o m the c u l t i ­
v a t e d h i l l s . A b o u t the same t ime H u m p h r e y s and A b b o t t (36, pp. 
80-81) ascr ibed the inc reas ing t u r b i d i t y of the Y a z o o R i v e r flood-
waters to inc reased c u l t i v a t i o n of i t s banks . I n 1884 H i l g a r d (34, 
p. 310) m e n t i o n e d accumula t ions of 15 to 20 feet of sand o n the 
o r i g i n a l flood p la ins of the smal le r s t reams of M a r s h a l l C o u n t y , adja­
cent on the n o r t h to L a f a y e t t e C o u n t y , i n w h i c h the present s tudies 
were made . These sand deposits were sa id to suppor t o n l y a g r o w t h 
of w i l l o w s , briers , a n d B e r m u d a grass. I n 1922 L o w e (49, p. 10) 
s ta ted t ha t the C o l d w a t e r R i v e r h a d filled w i t h sand as a resul t of 
u p l a n d so i l erosion, so tha t the channe l , w h i c h h a d f o r m e r l y been 
n a v i g a t e d b y freight boats as far u p s t r e a m as C o l d w a t e r , h a d b y tha t 
date become impass ib le to a l l k i n d s of boats . C o n c e r n i n g the T a l l a -


