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PREFACE 

Geological investigation of faulting in the Lower Mississippi Valley 

was authorized 12 April 1944 by the Chief of Engineers, U.S. Army, as the 

result of a request by the President, Mississippi River Commission for 

this study. 

Data utilized include Corps of Engineers borings and aerial photo-

graphs as well as available published topographic and historical informa-

tion. Unpublished seismograph records of Saint Louis University and 

Loyola University were consulted and additional information gathered 

during field inspection trips. 

Preliminary work, involving the location and plotting of borings 

and the initial study of available geologic information, was started by 

H. N. Fisk, consultant, and :personnel of the Geology Branch, vlater .... w-ays 

Experiment Station. The work was completed and the final report prepared 

by Mr. E. L. Krinitzsky, under the general direction of Messrs. w. J. 

Turnbull and J, R. Schultz. 
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GEOLOGICAL INVESTIGATION OF FAULTING IN THE 

LOWER MISSISSIPPI VALLEY 

PART I : INTRODUCTION 

1. The investigation reported herein was undertaken to determine 

the relationships, if any, existing between fault systems and crevasses 

in the Lower Mississippi River Alluvial Valley and the effects of faults 

on stream diversions and orientations of physiographic features. The 

area dealt with includes portions of the following states which lie with-

in the Alluvial Valley; southeast Missouri; the southern tip of Illinois; ./ 

western portions of Kentucky, Tennessee, and Mississippi; eastern Arkan-

sas; and Louisiana. The initial step in this investigation was the as.-

sembly of information from borings and data on physiographic evidences 

of faulting within alluvial deposits of this region in o~der to develop 

criteria for the recognition of faulting in such geologically youthful 

sediments. The extent and influence of faulting were then reviewed in 

detail for certain specific areas such as Reelfoot Lake, Tennessee, Big 

Creek, Arkansas, and Catahoula Lake, Louisiana, and the over-all pattern 

of faulting within th~ Lowe-r- M±sa±s~ippi Valley was mapped· f-rom- aerial 

photograph mosiacs. In addition, all available information was g~her-

ed on earthquake activity affecting the Lower Mississippi Valley, with 

emphasis on data concerning soil disturbances within the flood plain. 

This information is included as an appendix to this report. Since it is 
s 

indicated that earthquakes resulting from faulting are of fairly common 

occurrence in the Lower Mississippi Valley an~ that former fault traces 
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manifest themselves in several ways through. the Recent alluvial blanket, 

criteria for the recognition of faulting in alluvial deposits are re-

viewed in this report. 
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PART II: CRITERIA FOR RECOGNIZING 
FAULTING IN ALLUVIAL DEPOSITS 

3 

2. Faulting within the Alluvial Valley of the Lower Mississippi 

River is often difficult to recognize because of the unconsolidated nature 

of the sediments in which it occurs and because of the generally small 

magnitude of displacement • Also, modifying influences of river meandering 

and alluvia~ion are very apt to obscure the evidences which may be avail-

able. Yet, within certain limitations, faulting can be recognized by the 

consideration of special criteria. A discussion of some common fault 

evidences which are of assistance in recognizing faulting in alluvial 

areas follows. 

Determination by Borings 

3. The best means whereby actual fault displacements can be diag- · 

nosed and suspected faulting recognized is by borings. However, reliable 

results by this method are dependent on closely spaced drill hol~s and 

perceptibly displaced key beds. The latter should have limited vertical 

extent but should be continuous horizontally. In unconsolidated sediments 

the criteria for correlation of key beds include lithology, fossils, 

degree of compaction, and: color • 

. 4. Borings in the Lower Mississippi Valley indicate the apparent 

absence of thrust faulting and the development of tensional types of dis

placement (graben, horst, and block) illustrated by figure 1. Faulting 

has been a continuous process of small-magnitude displacements occurring 

in the same areas over a long period of time. Since sedimentation has pro
@, 

ceeded along with faulting, downthrown blocks may have moderately greater 



Ji 
i 

4 

HORST 

-~--::..::.:z~ -- -~~----~-=: 

BLOCK 

TENSIONAL F"AULT DISPLACEMENT 

- - -: ~:~-:.~-:-~-:.-:::-:-: ~· ~ ~ -~=:=~-=-=:::~:;;.=~~ ·. . . . . . . . . . . . . . . . . . . . •. · .. · ..... · . . . : . ·. . . . .... . . . . . . . . . . .. . . . 
.... 

THICKENED STRATA ON DOWNTHROWN 
BLOCKS RESULTING FROM CONTINUED 
FAULTING DURING SEDIMENTATION. 

Fig. 1. Characteristics of 
tensional faulting 

thicknesses of sedi~nt than equivalent horizons on the upthrown side. 
This condition is illustrated on figure 1 and is in part a usefUl inter-
pretation of conditions which are sometimes disclosed by borings. 

5· Figure 2 indicates the subsurface appearance, through bore holes, 
of the faulting in the Big Creek area of eastern Arkansas. Section A-A' 

:1 presents co~ditions directly across the Big Creek displacement with a H 
'I !\ projected line marking the phys-i-ographic expression nearby. Borings made 
if in this area show a decided downdropping of the Eocene and Upper Claiborne 'I 
i: 
j .. :; 

' ~ 
I 

strata to the southward. Section B-B' illustrates conditions south of 
the southern terminus of Crowley's Ridge •. It is likely that faulting in 
this area has been responsible for the determination of Crowley's Ridge. 
Here also, a decided downdrop to the south is noticeable in the Tertiary 
sediments. Faulting apparently has caused a graben-like settlement in 
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Fig. 2. Fault displacement near Helena, Arkansas 
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i, the area of Long Lake, from which zone the Mississippi River has at 

. j 
't) 

present migrated slightly. In the subsurface transition zone between the 

Moody's Branch Marl and the Cockfield formation within the graben, there 

is a slight thickening which can be interpretated as a result of small

magnitude faulting occurring during sedimentation (fig. 1). Recent 

,, alluvial deposits in this area also seem to be thickest above this down-
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faulted zone, 

6. Another area of fault displacement proved by borings and associ

ated with former courses of the Mississippi River ls in the·vicinity of 

Old Town Bend, Arkansas. It can be seen from the location map on figure 3 

that the faulted section trends across a former bend of the Mississippi 

River, now a filled arm of Old Town Lake, and that here again, directly 

below the former course of the Mississippi River, there is a tilted graben 

with slightly thickened strata on the downthrown block. In the recent 

deposits, silts and clays apparently have had their greatest accumulation 

over the tilted graben. 

7. The Reelfoot Lake faulted area, which was to a large extent re

sponsible for the New Madrid Earthquake, is pictured in the subsurface on 

I : figure 4. The fault trend as indicated on the location map,. separates the 
I; 

l ' _Reelfoot Lake Basin -f'rom. -the Tiptonville dome • However, except in the . 
! 
! area of actual borings, the fault ~s inferred from purely physiographic 
i 

evidences. Cross section A-A' shows that the downdropped block is east of 

the fault line. Recent sediments seem to have their greatest thickness 

here, indicating that former courses of the Mississippi River, or of ances-

tral streams in this area, must have been channeled along the fault dirac-

tion. A northward projection of this fault seems to coincide with a 
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Fig. 3· Fault displacements near_Mieeiseippi River at Old Town Bend 
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Fig. 4. Fault displacements at Reelfoot Lake, Tennessee 
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distinct reach of the modern Mississippi River (see location map, fig. 4). 

Flooded Land Surfaces 

8. There are several distinct flooded basin areas in the Lower 

Mississippi Valley which apparently owe their origin to fault disturbances. 

Downsetting in the Reelfoot Lake Basin during the New Madrid Earthquake 

has been responsible for the formation of that water body, as is known 

from contemporary accounts and drowned trees numbered by the tens of 

thousands. Figure 5 illustrates the appearance of the Reelfoot depression 

and the physiographic evidences by which the lake's origin can be inferred. 

It can be seen that the lake merges northward into arcuate swampy channels 

having the widths and curvatures of the Mississippi River which flows 

nearby. These channels are evidently former courses and bendways of the 

Mississippi River which at one time meandered over the present Reelfoot 

Lake area pefore shifting westward to its present position. Point-bar 

accretion topography can be recognized in a former point bar which now 

is partly flooded by Reelfoot Lake. Southwest of the lake and bordering 

upon the Tiptonville dome, sand-blow deposits can be recognized upon what 

apparently is another former point bar. Adjoining this point bar the 

curved bendway of an old Hississippi River course has been- a.bru.ptly_ trun~ 

cated so that a portion of it is flooded by Reelfoot Lake; the remainder 

has become dry land with a small stream draining into the lake. This 

abrupt tilting of the meander bend has been the result of uplift on the 

Tiptonville dome to the southwest along with the concurrent depression of 

the adjoining Reelfoot Lake Basin area. Thus, tectonic disturbance of con

siderable magnitude can be recognized from tho uparching and downwarping 

. ···---



SCALE IN FEET - .... -
Fig. 5. Abandoned Misstssippi River courses partly flooded by Reelfoot Lake faulting 

near Tiptonville, Tennessee 
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encroached into a fenced-off area. The basin has a wide, level, :poorly 

drained bottom and gentle marginal slopes. As a result of wave activity 
'1. I 

1 during high-water stages, the marginal slopes contain strand-like beach 'l'': 
deposits of coarse sand and gravel intermixed with organic debris. 

10. Direct evidences of faulting affecting the basin are in general 

obscure as they are in most faulted Recent alluvial deposits. However, 

here too there are certain criteria which may be interpreted as indicating 

recent fault activity. Figure 7 :pictures the northeast corner of Catahoula 

Lake; much submerged timber is visible, indicating a submergence below nor

mal water level, which in this case is seasonal. Bordering the lake in 

this area there is a continuous meander trend marked by the courses of 

Cow:pen Bayou and Old River. These streams have meander bends of similar 

rr~gnitude and both stream courses seem to merge near the head of Old River. 

Such evidences indicate that the two bayous were at one time continuous. 

However, faulting, indicated by the northeast-southwest line of displace-

ment, has downset one :portion of the :parent bayou so that now there are 

two distinct bayous, with the drainage outlet of Catahoula Lake marking 

the division. Old River apparently is upon the downset block as is indi-

cated by its flooded channel compared with the comparatively dry channel 

of Cow:pen Bayou. The fault displacement seemingly caused a delicate 

e~uilibriumwhich affects drainage of the lake. From the delta forrr~d by 

Old River at its entrance into Catahoula Lake, it can be seen that Old 

River is contributing water to Catahoula Lake. This, however, is a tempo

rary condition since during other seasons of the year Old River may serve 

as an outlet for Catahoula Lake, thereby causing a reversal in direction 

of flow. A northwest -southeast fault trend has been indicated on figure 7 
........ ~ .. · . .., 
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Fig. 7• Fault evidence in the northeast area of' Catahoula Lake, La. 



.. I 
'', i 

.l 

14 

parallel to the direction of a portion of the bayou and the straight shore 

line of the marsh in this area. Likewise Gray Creek, slightly to the 

west, may be partly controlled by a fault paralleling this direction. 

Such physiographic evidences may be sufficient to indicate the poaaibi.lity 

of faulting; however, in doubtful instances soil borings would be necea-

sary for absolute proof. On the other hand, displacement of the parent 

bayou to form Old River and Cowpen Bayou seems to be sufficient indication 

of faulting eo that soil borings would be only accessory to the physic-

·. : graphic evidence·* 

' i . ' 
,I 

. ! i 
• I I 

·! ., 
. :l .. 

Earthquake Epicenter Trends va Directional River Trends 

11. The Lower Mississippi River and many of its tributaries are in 

a poised state and meander freely; yet, in spite of this meandering condi-

tion, their over-all courses are relatively straight with the meander loops 

confined between definite limits. It is noteworthy that, in spite of the 

many meander loops the course of the Mississippi River from New Madrid, 

Missouri, to the mouth of the Arkansas River is an almost straight line. 

Similarly, the stretch ~etween Greenville and Vicksburg, Mississippi, fol

lows a linear trend which is also at a distinct angle from the preceding 

course. Again, further southward there are distinct linear orientations 

covering large portions of the river 'a course. Below New Orleans the river 

·flows along a straight line out into the delta. Tributary streams have 

similarly controlled courses. Certain portions of the Black River and the 

St. Francia River show distinctly straight courses for long stretches, yet 

* Since this report was written, seismic surveys made by oil companies 
recently working in this area have disclosed faulting. 
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are free to meander. The fact 

that there may be a tectonic con- M I S S 0 

trol of these linear directional 

courses is borne out by studies 
_r··-··-

·--.~- t 

of earthquake epicenters in the· 

exceptionally active New ~~drid 

area. Figure 8 depicts plotted 

earth~uake epicenters as recorded 

by seismograph instruments for 

the New Madrid region between the 

years 1930 and 1949 (Heinrich1*, 

plus unpublished data dating be-

tween 1940 and 1949). · During 

this time interval, earth~uake 

1 
NESSEE 

SCALE 

oo"-==-=-o<====:::::i'o "' 

0 TOWNS 

e EARTHQUAKE EPICENTER 

@) ~~~~H~¥C~~E~p1~E~::A~LWHICH HAS 

- TREND OF' EPICENTERS 

NOTE: DATA ACCORDING TO R. R. HEINRICH 

Fig. 8. Earth~uake trends in the 
New Madrid area between 1930 and 

1949 

reports were recorded with a consistent accuracy and, since accurate in-

struments were used, no inaccuracies due to unscientific observations 

complicate the picture. Except for two shocks near Poplar Bluff, which is 

along the western valley· wall and may coincide with another tectonic trend 

indicated by Fisk2 as the Ozark Escarpment Fault Zone, nearly all of the 

epicenters in this area parallel the tren<f or- the Mis-s:ts-si-ppi River. From-

figure 8 it can be seen that the Mississippi River although freely reeander-

ing follows an over-all course paralleling the plotted trend of earth~uake 

epicenters. On Fisk•s2 map of the Pre-Recent valley surface the deepest 

portion of the formerly entrenched valley, like the ~odern Mississippi 

·* Superior numbers refer to sources listed in Bibliography at the end of 

this report • 
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River trend coincides·with the orientation of earthquake epicenters. ' . 

Similarly, to the west the trend of Crowley's Ridge and that of the western 

valley walls, parallel- this zone. To the east, the eastern valley walls 

follow an identical trend. It seems reasonable, therefore, to infer that 

there is a tectonic relationship between all of these features. That 

faulting is an important factor is indicated by the continued earthquake 

activity in this area. The coincidence of earthquake activity with the 

straight-line meandering stream direction may indicate that the Mississippi 

River has been controlled by fault activity in spite of the fact that it is 

poised and free to meander. It may be supposed, therefore, that in other . 

areas of the Lower Mississippi Valley, even where earthquake shocks are 

less frequent, over-all straight courses of meandering streams may likewise 

be the result of fault controls. 

Oriented Draina~e 

12 • A random example of oriented drainage on a much smaller scale 

than that of the Mississippi River is illustrated by figure 9 which shows. 

an orientated drainage pattern in unconsolidated terrace deposits of Warren 

County, west-central Mississippi, with the same pattern continued out into 

the Recent alluvium. Within the terrace hills the creek follows almost 

straight-line courses, trending from the southwest towards the northeast. 

The trend changes abruptly twice to form courses at right angles to these 

and, just prior to leaving the Recent alluvium over an alluvial fan, the 

stream makes a sharp right angle bend and turns to flow out into the all:'-

vial valley with a course at right angles to the major portion of that it 

;:: followed in the hills. Obviously, the .creek in building up its alluvial 
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• 9. Oriented drainage in unconsolidated terrace s 

Warren County, Mi 

fan has had many varied directions which are by stream scars • 

However, its present oriented direction, and at 
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to directions in the terrace areas, seems significant. Furthermore, .the 

hills themselves, as indicated by the white lines, seem to be oriented in 

directions paralleling the stream trends. It seems reasonable to assume 

l that faulting may furnish a possible explanation of these conditions. How-
,! ;'f 

. I 

·'·:i 

ever, it is also possible that loess deposits which cap the hills may have 

developed the pattern. 

Soil Changes 

13. One of the more important. indications of faulting in Recent allu

vial deposits is the soil change which manifests itself upon the surface. 

Figure 10 illustrates faulting evidenced by.soil changes south of Reelfoot 

Lake near Tipt-onville, Tennessee, a flat, former flood-plain area of the 

Mississippi River, where scars of former river courses still manifest them-

selves. The mottled appearance is due to sand mounds which are the result 

of sand blows during the great New Madrid Earthquake of 1811. The two 

fault trends extending in a northeast-southwest direction have been topo-

graphically subdued but are still indicated by color and fertility of the 

soil. It will be noticed, also, that one bayou, which for a short time 

flowed northward as tributary to an eastward flowing creek, has for a ~or-

tion of its course been guided along the lower of the indicated faults • 

. 
Stream Patterns and Vegetation Changes in Backswam~s 

14. Backswamp areas, because of their characteristic flatness, 

should hardly be expected to contain oriented drainage patterns except as 

the result of tectonic controls. Frequently, in perfectly flat swampy 

areas, s'tream patterns seem to follow straight -line controls. Likewise, 
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Fig. 10. Faulting indicated by soil changes in sand-blow areas south of 

Reelfoot Lake, Tennessee 
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contacts between wooded areas and marshes are at some places abrupt and 

linear. Such conditions are indicated on figure 11. At this locality in 

Sharkey County, Mississippi, there seems to be a backswamp drainage follow-

ing a fault grid pattern. Here again, the condition of meandering streams 

following linear courses at right angles to each other and conforming to 

northeast-southwest and northwest-southeast orientations is apparent. 

Faulting, as indicated by conditions of this sort, is entirely a matter of 

inference, and actual proof of its pres~nce would have to be furnished by 

other data. Yet, in preliminary reconnaissance such evidence should not 

be neglected. 

Deltaic Marsh Drainage Patterns 

15. Deltaic marsh deposits, especially in the Atchafalaya Basin, 

present conditions similar to those in many backswamp areas where sediment~ 

are deposited on extremely flat flood plains. Controlled drainage in areas 

of this sort would require some sort of tectonic influence. Russell3 in 

his work on the Lower Mississippi River delta has pointed out that active 

subsidence is a distinct feature. The relation of brackish and fresh-water 

faunas as opposed to marine faunas in fossil state in delta areas indicates 

oscillation _of' __surface level-s -and -cmrseq_uen:t retreat and re-entrance of 

sea water onto the deltafc masses. In addition, the presence of Indian 

mounds submerged to considerable depths is an indication of rapid settling 

during historic time. Settling in the deltaic mass apparently conforms to 

the fault grid pattern which controls other portions of the Mississippi 

Valley. Drainage and marsh outlines seem to reflect the presence of con-

trolling fault directions trending from the northeast-southwest and 



SCA LE IN FEET 
2000 2000 4000 6000 

Fig. 11. Evidences of fault grid control in backs--wamp drainage in Sharkey County, Mississippi 
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nort hwest -southeast . Such a condition exists in a limited ar ea of St . 

Martin Parish, Louisiana, whi ch l ies within t he delt aic marsh of t he 

I 0 --- SCALE IN MILES 

2 

Fi g . 12 . Faul t patterns in delta ic marsh de posi ts of t he Atchafalaya 
Basi n , St . Mar t i n Pari sh , Loui s i ana 
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Atchafalaya Basin, and is shown on figure 12. It can be ·seen, especially 

in the northeast and northwest corners of the photograph, that although 

this is a flat-lying marsh, streams apparently are oriented chiefly in a 

northwest to southeast direction but with .many turns at right angles. 

\olithin the central and lower portions. of.the figure, it is noted that 

partly wooded areas are distinguished from more watery portions of the 

marsh and that these breaks are set off by a linear pattern paralleling·the 

main trends of the rivers. From this evidence it seems reasonable to con-• 
elude that faulting in this flat-lying area has been responsible for the 

drainage controls. However, in. this case also, other information would be 

needed to establish definitely the presence of these suspected faults. 

Truncated Flood-plain Sedirrents 

16. A rarer possible criterion of faulting in Recent alluvial de

posits is abrupt truncation of sedireents. In the flood-plain areas of the 

Lower Mississippi River several distinct types of sediments have developed 

as the result of meandering. Natural levee deposits blanket many areas 

adjacent to the actual river and its former courses. On the inside of 

meander loops, accretion strips are added as individual crescents until 

the interior portion of the loop has the appearance of a series of arcuate 

ridges and swales. To the side of these re..-orked meander deposits are 

extensive areas which receive only fine sediments brought in during high 

floods. These are the flat backswamp districts already discussed. Sedi-

menta of these.types have distinct physiographic expressions and can be 

reconstructed even where they are considerably modified by overlapping 

deposition. Thus, unusual influences which are not the result of normal 
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river activity, can generally be distinguished. Figure 13 represents such 

a special condition in which accretion topography has been abruptly trun-

cated by an almost straight line ana abuts against a distinct backswamp 

lowland. In the south-central portion of the figure the line of contact 

between the backswamp deposita ana the accretion topography has been·con-

tinued southeastward by a stream which at some time left the indicated 

meander scars. A possible .inference is that faulting along this line ha~ 

been responsible for the abrupt termination of the point-bar sediments ana 

the orientation of this stream. 

Sharp River Bends 

17 • As has already been pointed out, the relation of earthquake epi-

·~? centers to straight -line trends of meander belts may indicate fault con

trol. Furthermore, abrupt changes in direction of stream meanders may also 

1j indicate the existence of faulting. As is illustrated on figure 14, the 
,• 

i: Big Black in Yazoo County, Mississippi, appears to be oriented along 

1.! straight -line trends, _but in places the trends are abruptly offset for no 
li 
l apparent reason (indicated by arrows). It is significant that here, like-

wise, a regional fault -trend pattern seems to prevail. Straight trends of 

·the river ·roilow the northeast-southwest direction, whereas unusually 

sharp bends seem to be influenced in a northwest-southeast pattern. A 

possible inference is that both the sharp bends ana the linear patterns 

are fault-controlled. 

18. Further evidences, possibly bearing on tectonic influences af-

(' fecting sharp river bends, can be derived from subsurface contours devel-

,.,. oped by Maher ana Jones4 in their work on fault structures at Natchitoches, 
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Fig. 13. Fault controls evidenced by t!'Uncated sediments and meander patterns 
in Sharkey County, Mississippi 
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Fig. 14. Possible fault..:controlled. river bends, Big Black River, Yazoo County, MiasiE1aippi 



Louisiana. Figure 15 shows the subsurface contours in this area dravm 

on top of the Wilcox formation. Superimposed is the marginal outline of . 

the bordering Tertiary uplands, along with associated marsh deposits. A 

straight reach in a bend of Cane River Lake in this area occurs south of 

Natchitoches. The faulting indicated is that inferred by Maher and Jones 

on the.basis of changes in formational dip, abnormal artesian conditions, 

and unusual occurrences of salt water in otherwise fresh-water sands. 

It is interesting to note that the fault indicated west of Natchez coin-

cides with a tributary valley cutting into the Tertiary uplands and is in 

that area flooded with a marsh deposit. The fault to the eouth of 

Natchitoches coincides with the straight reach of Cane River Lake 
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Fig. 15. Physiographic indications of fault structures 
at Natchitoches, Louisiana 
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mentioned above. The fault west of Natchitoches is directed toward an

other re-entrant valley into the Tertiary uplands where there is another 

marsh.· Southward, this fault seems to .. be paralleled by Old River which 

maintains ths fault direction beyond its last structurally manifest point. 

These faults seem to conform to the northeast -southwest and northwest-. 

southeast grid pattern which is apparent in so many other portions of the 

Recent valley. 

Rectilinear Draina~e in Recent Sediments 

19. From the inferences already discussed as to possible fault con

trols affecting straight -line directions of meandering streams, it seems 

reasonable to consider that where faulting has developed to a great extent 

in two directions, that is the northeast-southwest and northwest-southeast 

trends eo characteristic of the Lower Mieeis~lppi Valley, rectilineaz· drain

age patterns which result may be indicative of the presence and magnitude 

of such faulting. Figure 16 indicates a rectilinear drainage pattern fol

lowed by streams in Recent deposits of Lonoke and Prairie Counties, 

Arkansas. Along the major fault trends which have been outlined, drainage 

is oriented chiefly in a prevailing northeast-southwest direction but 

rectai!gUlar turns _occur in numerou-s -p~aces. Offsets seem to occur over 

three- to seven-mrle intervale, although in places, the interval may be 

less than one mile. The patterns manifest themselves strongly even in 

minor streams adjacent to the more distinctive areas. Meander courses of 

a fairly free sort, which are evidenced in the southern portion of the 

figure, likewise seem to have been controlled by the grid pattern. Physio

graphic evidences such as these, however, are only suggestive of fault 
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effects; other data would be necessary in order actually to prove and 

locate suspected faults. 

To~o~raphic Profiles 

20. A more certain means whereby fault effects, when manifested on 

a large scate; can be determined is from plots of topographic changes along 

profile lines. The area south of Crowley's Ridge (location of the Big 

Creek Fault Zone) is extensively faulted and is ideal for illustrating 

these topographic variations (see fig. 17). In section A-A' Big Creek 

.flows in a trough crested by a downtilted fault biock. The prevailing 

slope of the flood-plain surface in this area, one foot per mile, is indi

cated by the project~d slope of Fisk's ~ and B2 surfaces (fig. 17) • The 

tilted fault blocks south of Big Creek slope in an opposite direction. ·An 

interesting association with this feature is an apparently upthrown con

dition north of Big Creek. Section B-B' indicates a more complicated 

structure paralleling Crowley's Ridge. The projected Big Creek Escarpment 

displacement south of West Helena has an apparent 35-ft downdrop from the 

prevailing one -foot -per -mile slope on the ~ surface. Other complications 

in the standard slope are indicated west of West Helena and in the vicinity 

of LaGr8l).ge by _what __are -in-&erpreted -a--s --t'au1t aisplacement s. Section C -C ' 

trending diagonally across the southern portion of Crowley's Ridge·and 

onto the Recent flood plain sh~vs abrupt topographic breaks which may be 

considered as indicating fault controls. Inferred faulting is marked on 

the section. However, more than-physiographic evidences would be required 

'. to determine fault locations of this sort with certainty. ·Sections D-D' 

and E-E' illustrate similar conditions in the same portion of Crowley's 
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Fig. 17. To~graphic evidences ~f faulting near southern Crowley's Ridge, Arkansas 
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.Ridge. It is possible that natural erosion may be responsible for what • 
are here presamed to be faults. However, the majority of the ridges, 
especially those forming the eastern walls, seem abrupt enough to warrant 

interpretation as fault traces. 

21. Figure 18 indicates, in a :physiographic block diagram, the topo
graphic appearance of Big Creek Fault Escarpment shown in the prof.tle A-A' 
of figure 2. Borings indicate fault displacements which are shown to scale 
in the vertical section. It can be seen from figure 18 that Big Creek and 

L·~r=~•.....,."'-· 
;..:..: 

Fig. 18. Escarpment along the 
Big Creek Fault Zone 

Lick Creek are streams which 

have been oriented with the fault 

trend along the line of its max

imum displacement. The surface 

expression of maximum displace-

ment is the Big Creek Fault 

Scarp, an escarpment 30 ft or 

more in heiSht • From proved 

evidence such as this, it may 

be possible to interpret the 
presence of faulting in othor areas from purely physiographic indications. 

22. Topographic manifestations of faulting in the vicinity of Cata
houla Lake, Louisiana, are drawn in profiles on fi~1re 19. Section B-B' 
indicates nearly flat-lying surfaces both to the north and south of Cata-
houla Lake, but with a distinct downdropped block in the Catahoula Lake 
Basin itself. It should be noted that water depth in this area·varies 
from one foot in the northern portion to a maximum of t~ree feet midway, 
and two feet in the southern portion of this traverse across the lake. 
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F:ts· 19. Faulting in the. vicinity of Catahoula Lake, Louisiana 
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Yet, the downdropped block is indicated as being distinctly flat with a 

displacement approximately 15ft in magnitude. It seems reasonable to 

suppose that it is a distinct fault graben. Section A-A' and section C-C' 

to the north and south of this area are not as distinct in manifesting the 

downdropped fault block, though they do evidence it in a more irregular 

manner. Section D-D' paralleling the length of Catahoula Lake indicates 

that tilting has depressed the fault block near the southern portion of the 

lake. Thus, it may be inferred from physiographic evidences that Catahoula· 

Lake occupies a downdropped and partly downwarped series of fault blocks. 

On the location map, physiographic evidences of very minor possible fault 

controls are indicated by straight lines. There is a somewhat complicated 

pattern in this area although, in general, fault trends seem to follow the 

Lower Mississippi Valley grid pattern discussed elsewhere. 

23. Conclusions drawn ·from evidences such as those presented in the 

preceding paragraphs emphasize that topographic profiles, unless comple

mented by borings into identifiable soil or rock strata will not positive-' . 

ly determine fault zones. 

·Lake and Marsh Outlines 

24. Settlement in the Mississippi River delta area has already been 

discussed, but where such settlement is associated with tectonic disturb-

ances, the over-all configuration of the deposits in the deltaic mass 

should be modified by these controls. Because of the low-lying character 

of the deltaic mass, fault controls show up best through shore lines, lake 

outlines, and marsh contacts. Figure 20 illustrates the general conditions 

in the delta area with fault controls indicated. The deltaic mass, on its · 
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Fig. 20. Ppys~ographic evidences of fault patterns in the ~tlssissipp1 River delta 



seaward margins, has its edges paralleling the northeast-southwest and 

northwest-southeast fault grid trends observed in so many other portions 

of the Lower Mississippi Valley. The pattern of the delta's shore line is 

reflected again by the contact between fresh-water marsh and salt-water 

marsh, and is perhaps an indication of a fault grid control of the entire 

deltaic mass. A complication of the fresh- and salt -water marsh contact 

seems to take place south of New Orleans where there is a long protrusion 

of fresh-water marsh into the saline area. In this same area, southeast 

of New Orleans, there is a peculiar bend of the Mississippi River known as 

English Turn. The Mississippi River to the west of New Orleans and through 

the salt~ater marsh, follows, in general, a straight line paralleling the 

direction of the delta shore from West Cote Blanche Bay to Caillou Bay. 

Also, there is another parallel trend within the opposite portion of the 

delta along the northeast shore line of Lake Pontchartrain out into a 

flooded marsh area of St. Bernard Parish, east of Iake Borgne t A fault 

trend through English Turn follows the northwest shores of Lake Borgne and 

Lake Salvador. The intersecting pat~erns of the Mississippi River and the 

Lake Borgne Fault Zone trends seem to account for the marsh and English 

Turn features. Southwest Pass and Pass a Loutre seem to conform to this 

general directional pattern. 

25. In general, the active, downsettling deltaic mass seems to be 

highly influenced by fault grid control which manifests itself in the form 
• of lake outlines, salt~ and fresh-water contacts, and also by shore-line 

patterns. Fault displacements in the delta area have been established by 

borings (Fisk2) and seismological investigations. 
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PART III: PATTERNS OF FAULTING 

World Grid Pattern 

26. There is considerable evidence that faulting manifests itself 

in distinct patterns throughout much of the earth's crust. Outlines of 

the continental masses may be related to shear planes, and trends of 

oceanic deeps and of belts of volcanic activity.may possess comparable re-

lationships. These, with lesser features such as details of continental 

outlines, drainage patterns, and known faults, combine to form what Vening 

Meinesz5 has described as a world-wide net pattern. The latter is an 

organized trend of intersecting oriented fault 'directions apparently con-

forming to a distinct grid which encompasses the entire earth. This world 

grid pattern of faulting is thought to be the result of planetary influ-

ences. Vening Meinesz suggests that either a decrease of the earth's 

flattening (because of the slowing down of its rotation by tidal friction) 

or a change of the axis of rotation would be sufficient to explain the 

universal fault pattern. He regards the latter hypothesis as being the 

most reasonable. 

27. This establishment of world-wide· influences and controls which 

have resulted in widespread intersecting fault trends may offer an explana-

tion of phenomena of similar fault patterns in the Lower Mississippi , 

Valley. According to Vening Meinesz this world-wide faulting began no 

later than Carboniferous time and possibly ImlCh earlier. Under such cir-

cumstances; the world-wide fault patterns would be extremely old, even in 

terms of geological time. Therefore, it seems probable that the faulting 
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within the Recent alluvial deposits of the Lower·Mississippi Valley is the 

result of much older faults in the underlying bedrock which are still 

active and which reflect themselves in the veneer of surficial deposits. 

Faulting in the Gulf Coastal Plain and Adjacent Areas 

28. Manifestation of faulting on the world-wide scale as it affects 

the Central Gulf Coastal Plain and adjacent areas is illustrated by figure 

21, which has been partly adopted from· Fie~. Within the Lower Mississippi 
. . 

Valley there are four major trends of faulting oriented in a northeast to 

southwest direction. These have been designated as the Ozark Escarpment 

Fault Zone, which sets off the Ozark Highlands; the Big Creek Fault Zone, 

which marks the southern termrnation of Crowley's Ridge, the. course of the 

Missis~ippi River for a considerable distance, and portions of both the 

eastern and western valley walls; the Catahoula Lake Fault Zone which de-

lineates a portion of the western valley wall, the Catahoula Lake graben, 

and minor stream trends in the eastern valley; and the Lake Borgne Fault 

Zone which delimits a fault trend across the Mississippi delta marked by 

shore outlines of Lake Salvador, Lake Borgne, and Mississippi Sound • Al

most at right angles to these faults lie four fault zones known as the 

White River Fault Zone, the Arkansas River Fault Zone, the Ouachita River 

Fault Zone, and the Red River Fault Zone. These latter faults have been 

designated from the trends of important Mississippi River tributary: streams 

and are related to the. constrictions and general outline of the Mississippi 

River Alluvial Valley. It can be seen from the over-all pattern that the 

alluvial valley in general is marked off by this set of eight fault trends • 

It should be remembered, however, that these are only zones of faulting, 
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and that fault grid controls (more generally distributed, but of less 

magnitude) are important influences on the remainder of the valley. Dashed 

lines on figure 21 indicate this grid of minor faults in the alluvial 

valley and in adjacent upland areas. It is noticeable that there is a very 

close correlation between the major and minor fault patterns. On a wider 

scale, the fault patterns of the Lower Mississippi Valley are reflected 

both in the mountainous areas west of the alluviated ~egion and in the 

Appalachians to the east. Established fault trends in the Lower. Missis-

sippi Valley seem to indicate a predominant northeast-southwest orientation 

of fault systems, although, within these areas a pattern roughly at right 

angles is strongly manifested. 

29. Faulting in the Lower Mississippi Valley, derived from the cri

teria discussed in Part II of this report, has been mapped on figures 22 

and 23. These exhibit interpreted fault trends of a generalized nature • 

Evidences as to the specific magnitude of each of these faults are not 

available and doubtlessly many of the indicated trends may be in error, 

and should be carefully checked for use in engineering work. Angles of 

fault .intersection throughout the entire Lower Mississippi Valley seem to 

be fairly consistent within certain limits, with the pattern being slightly 

obtuse rather than rigidly at right angles. 

-30. -Figure 22 -indicates the interpreted fault patterns within the 

alluvial deposits of the Mississippi Valley north of latitude 33°00'. 

Large alluviated areas bordering the Mississippi River do not have fault 

trends marked. This is not necessarily the result of a lack of faulting 

but rather that alluviation and the reworking of surface sediments by 
' ' ~ meandering of the Mississippi River have obscured fault traces so that ! 
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they are not recognizable from physiography alone. Also majoz: fault trends 

delineated on figure 21 have·been omitted in order to present more clearly 

the over-all fault pattern in the Recent sediments. Faults are sho-wn as 

straight-line displacements over relatively short distances and the grid 
I 

patterns of northeast-southwest and northwest-southeast directions are 

strongly manifested through this portion of the valley. Orientation of 

the rivers within the alluvial valley, in. conformit-y with fault directions, 

·can be noted especially along reaches of the ~~ite, Black, and St. Francie 

Rivers. On the whole, the northeast-southwest fault trend seems to be 

manifested best with the opposing direction being somewhat subdued. This 

is in conformity with the alluvial valley itself in this area, which, 

above latitude 34°30', follows this general trend. Between 35°00 .' and 

33°00' in the portion of the valley west of the Mississippi River there 

is a western valley wall trend which is distinctly in the northwest

southeast direction. The Mississippi River makes a pronounced turn near 

Greenville, Mississippi, from the straight-line course paralleling the 

northeast-southwest direction which it follows from Cairo, Illinois, to a. 

direction somewhat east of south. This directional trend continues to 

Vicksburg, 1-tlesissippi. 

31· Figure 23 depicts the fault confi_gurat.io..l'l in the Recent deposits 

of the Lower Mississippi Valley southward from latitude .33000' to the Gulf 

of Mexico. Here, fewer fault disturbances are observed than in the more 

northerly portion of the valley. However, this may be more apparent than 

real. Between Vicksburg and Old River the Mississippi River follows a 

course approximately parallel to· the Cairo-Greenville segment. Below Old 

River the fault trends seem to be predominantly in the northwest-southeast 

,..-·· 
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direction, in conformity with the more dominant. configuration in this 

portion of the.valley. A trend from the Red River Valley, directionally 

opposite the fault trend through Lake Salvador and Lake Borgne, extends 

downward beyond Morgan City, Louisiana, and influences a large portion of 

the Mississippi delta area. 
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PART IV: FAULTING AND ENGINEERING STRUCTURES 

32. Appraisal of the engineering significance of faults is always 

difficult and is never more so than when dealing with areas like the Lower 

Mississippi River Valley where thick deposits of Recent alluvium cover or 

obscure traces of faulting in the underlying bedrock. In such areas 

faults may exist which have no surface indications, and as a result even 

the best judgment may be powerless to anticipate danger. On the other 

hand, purely physiographic indications of faulting may easily prove mis-

leading, and if they are taken at face value when unsupported by other 

lines of evidence may well result in unnecessary precautions. Neverthe-

less, conservative judgment dictates that careful attention be given to 

the possibility of fault movements, especially where important structures 

are involved. 

33· Before precautionary measures can be considered, it is neces-

sary to ascertain as definitely as possible the magnitude of the earthquake 

hazard. The present study indicates that aerial photographs may provide 

important clues relative to the location and orientation of faults, but 

inferences drawn from this source are seldom to be regarded as conclusive. 

If possible, they should be checked by borings and seismograph records. 

"VThen borings and seismograph records substantiate the presence of- fault-a; 

there is a definite possibility of serious earthquake effects and precau-

tionary measures should be considered. 

34. The nature of the precautionary measures to be taken depends 

on the magnitude of the risk and the type of structure under considera-

tion. Data available at present do not permit a definite statement as to 
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the risk in any given locality, except that the hazard appears to be 

greater in the region between Memphis, Tennessee, and Cairo, Illinois, 

than in areas farther south. Earthquake-resisting designs are largely an 

engineering matter beyond the scope of this study, and consequently, com

ments will be generally confined to site locations and foundation con

ditions. 

35· When small structures are involved and the consequences of 

failure are not likely to be serious, it is doubtful that fault studies 

can be justified economically. However, in the case of important struc

tures, or in instances where failure of minor structures may involve seri

ous life or property loss, careful consideration of faulting is advisable. 

When the location and orientation of faults are known accurately, suitable 

precautions should be taken, if possible. The most effective and obvious 

measure.is to avoid faulted areas. However, since this is not always 

possible, precautionary measures should be incorporated in the design. 

Local conditions determine to some extent the safe distance from a fault, 

but experience indicates that earthquake damage seldom, if ever, extends 

more than 20 to 25 mi from the center of the disturbance. This fact should 

be given consideration when the structure is planned. 

36. Possibility of earthquake damage has considerable bearing on 

.structure design. Generally speaking, flexible.designs are to be preferred. 

Earth structures are considered to be less subject to serious earthquake 

damage th~n rigid concrete or masonry designs. The chief danger to well

designed earth structures is probably from piping by water circulating 

along fissures opened by tension; water barriers such as dams and levees 

are thus more subject to failure than other types of.earth embankments •. 
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If disturbed by earthquake shocks, any type of heavy structure placed on 

compressible materials may settle into the foundation, but,it is doubtful 

that such settlement could cause failure of a well-designed earth struc-

ture. In the case of levees and earth dams, the chief danger of failure 

would appear to. be from over-topping. Experience derived from Japanese 

earthquakes indicates that ~igid concrete designs fare better than flexible 

masonry structures when placed on compressible foundations. In the case 

of rigid structures, the chief danger seems to be connected with displace-

ment of the center of gravity. 

37· Loess as a foundation material is especially objectionable from 

the standpoint of earthquake damage. The structure of this material is 

easily broken up by vibration, and, if water is present, forms a fluid 

mass which may flow for long distances. S~ectacular landslides resulting 

from this cause have accompanied various Chinese earthquakes. Consequent-

ly, loess should never be accepted as a foundation material for important . 
structures if there is probability of ea1~hquakes~ Organic silts and com-

pressible clays are also objectionable because of the large settlements 

that may result from earthquake vibrations. Loose sands which are subject 

to liquefaction are also very objectionable and should be avoided. Dense 

sands and gravels are probably the safest of all unconsolidated materials, 

but .it should be noted that damage to structures located on any type of 

·granular deposit is likely to be greater than for similar structures built 

on bedrock. In the San Francisco, California, Ea~hquake of 1906 damage 
. 

was approximately 5 to 10 times greater in areas of soft moist sands, loose 

sedi~nts, and fills than in areas where bedrock was exposed at the surface. 

Consequently, rock foundations should be selected wherever possible. 
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38. Instances are known in which fault movements have diverted 

drainage channels, and the present study showed a certain correlation be

tween suspected faults and crevasses of natural levees. In general, it 

was not possible to establish that faulting is a dominant factor in the 

formation of crevasses, or that it has been major factor influencing 

stream diversions. Crevassing of natural levees in certain portions of 

the Lower Mississippi Valley could have serious consequences, but it is 

doubtful that engineering measures to meet these contingencies are justi

fied. It should be noted, however, that although no specific cases of 

crevasses resulting from faulting are known, a displacement similar to the 

one near Vacherie, Louisiana, {see fig. A5) could cause a crevasse if it 

occurred under an artificial levee. 

39. The effects of old and possible future faulting on engineering 

construction in the Lower Mississippi Valley can be stated only in a gen

eralized manner. The location of engineering _structures· on badly faulted 

areas, possibly directly over old fault planes, is not considered desir

able; however, in most cases, no criteria for restrictive limitations can 

be established. The undesirability of placing an engineering structure on 

.or across comparatively recent and known fault zones such.as those exist

ing in the New Madrid area should be given consideration. If the location 

--of-the structure can be justified from the viewpoint of the improbability 

of renewed activity, at least very careful study of the foundation should · 

be made for possible detrimental effects of the last disturbance. 
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PART V: SUMMARY 

40. The Lower Mississippi River Valley is traversed by a network of 

faults, some of which are probably active as records of recent earthquakes 

are numerous. Evidence for the existence of faulting is furnished mainly 

by anomalous physiographic features, but in some areas is also indicated 

by borings and seismograph records, Earthquakes occurring in the Lower 

Mississippi River Valley are believed to result from fault displacements 

of the bedrock underlying the Recent alluvium. The regional fault pattern, 

as deduced from all available lines of evidence, is presented on. figures 

22 and 23. More detailed studies are necessary for useful interpretation 

concerning specific localities. 

41. Criteria for recognition of faulting in alluvial deposits are: 

a. Borings. 

b. Topographic indications o:r depressed and domed land 
surfaces. 

c • Alignment o:r earthquake epicenters. 

d. Oriented stream meander trends. 

e • Abrupt soil changes • 

f. Stream pattez:ns and changes in vegetation in otherwise 
uniform backswamp areas. 

a• Drainage controls in deltaic marshes. 

h. Truncated meander belts. 

i. · Exceptional river bends.· 

J.. · Fresh- and salt -water marsh contacts in the delta region. 

Of these criteria, borings may be regarded as the only positive method of 

fault identif'ication. 
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42. Accurate prediction of future fault movements· is regarded as 

impossible. However, faulting that has occurred in the past can often be 

recognized and precautions taken against possible damage resulting ~rom 

renewed movement. 

43. In general, engineering structures in a large portion of the 

Lower Mississippi Valley may be designed without particular cognizance of 

the effects of old faults o.r possible future fanlts. Nevertheless, in 

specific· instances where an important structure is to be built in a known 

or suspected fault area, the foundation conditions at the structure should 

be studied carefully with the idea that special design features resistant 

to eazthq~ake vibration may be necessary. 
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APPENDIX 

EARI'HQUAKE ACTIVITY IN THE LOWER MISSISSIPPI VALLEY 

1. The upper portion of the Lower Mississippi Valley is in a region 

of not infrequent earthquake tremors and has been the site of one of the 

20 great earthquakes of known history.. The New Madrid, Missouri, Earth

quake is re:Putedly the severest known disturbance experienced on the North 

American continent and has had·the greatest known effect on topography. 

Earthquakes have never ceased to occur in.this area and several have been 

of great severity. According to Ma.celwane6 during the years between 1915 

and 1931 there have been recorded 25 earthquakes which had their centers 

in Missouri, 21 iri Illinois, 19 in Tennessee, 18 in Kentucky, 16.in Arkan-

sas, 3 in Mississippi, and 1 in Louisiana. Since numerous earthquakes 

have occurred in this region in the :past and are of almost yearly occur-

. renee, it is evident that this is a truly seismic area. 

Records of Earthquakes 

2. Records of earthquakes TNiy be considered as having been ;l.ncom-

plete prior to 1928; however, since that year the U. S. Coast and Geodetic 

Survey has issued an annual publication entitled 'United States Earth-

quakes." Thus, in using cumulative earthquake statisti-cs it· shoul·d- be· 

borne in mind that accurate records have been available for.only a short 

time. 

Recording Inst~~ments 

3 •. In more recent years, fairly exact data concerning earthquakes 

. t, 

' 
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have been recorded by seismographs. These are sensitive recorders of the 

time and intensity of earth vibrations resulting from earthquake shocks • 

A complete seismograph has three distinct units so arranged that two units 

record horizontal earth motions along linea at right angles to each other, 

and a third records a vertical component. Records from several stations 

make it possible not only to locate accurately the epicenter of a dis

turbance but also at times to determine the depth within the earth's crust 

at which a shock occurred. With modem equipnent, a single instrument 

station may be sufficient to indicate the direction from which a disturb-

ance originated as well as the distance to the epicenter. This technique 

is useful in cases of alight shocks which carry for only short distances 

and therefore may not be received by more than one station. However, rec-

orda from several stations are desirable for accurate locating of epicenters. 

4. Even in the case of seismograph recorda, there are frequent short

comings in the assembled data. The accuracy of various tn;ea of instruments 

varies considerably. Early seismograph records in the Mississippi Valley 

area were made on comparatively crude instruments which had onlY one-tenth 

the sensitivity of modern seismographs which only recently have replaced 

the former. Also, the location of an instrument, i.e., whether it is on 

rigid bedrock or on unconsolidated alluvium, may cause significant differ-

-encea ,-in -the -r-ecorda. -Likewise, ·the setting of an instrument, such as 

being adjusted for large-magnitude tremors and therefore insensitive to 

slight shocks, will affect the readings. And finally, insufficient in-

terpretative work may have been done with otherwise suitable recorda. It 

should be realized then that even seismograph records are not without flaws 

though they are our moat reliable sources of data. 
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Recording Stations 

5. Seismological stations :pertinent to the Lower Mississippi Valley 

are situated at the following locations and have been recording since the 

dates listed. 

Lawrence, Kansas 
St. Louis, Missouri. 
Cape Girardeau, Missouri 
Florissant, Missouri 
Little Rock, Arkansas 
New Orleans, Louisiana 
Mobile, Alabama 

1909 (now out of operation) 
Oct 1909 
Feb 1938 
Aug 1928 
Dec 1930 

July 1910 
Oct 1910 

These stations, with the exception of the one at Lawrence which was opera-

ted by the University of Kansas, are under the direction of the Jesuit 

Seismological Association. The association from its center at Saint Louis 

University has been giving special attention to the study of Mississippi 

Valley earthquake disturbances. All stations cooperate in furnishing data 
• 

to the U ~ · S • Coast and Geodetic Survey. 

Causes of Earthquakes 

6. Earth movements and fracturing of the earth ~s crust are res:pon-

sible for the vibrations which are recorded as earthquakes in the Lower 

Mississippi Valley. In other :portions of the world explosive forces re-

sulting from volcanic activity can be responsible- for earth tremors, but 

there is no such activity known to be.influencing the Mississippi Valley. 

On the other hand, warping resulting from downsettling of the Gulf Coast 

geosyncline and related uplift in the interior portions of the valley has 

been, and :probably still is, taking :place. Modern tectonic activity in 

the Central Gulf Coastal.Plain is regarded by many of the Louisiana 

) ... 
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geologists as resulting from the sinking of sedi~nts into the Mississippi 

River delta and an adjustment inland by a compensating isostatic uplift. 

Not all geologists agree that sinking in the delta is the sole cause of 

inland uplift, but it is generally agreed that such an activity is in 

progress. A schematic representation of this settling of the deltaic mass 

into the Gulf Coast geosyncline accompanied by uplift in the interior is 

shown in section A-A' of figure Al. It can be seen that a stretching of 

the sedimentary mass has been taklng·place with a resulting tensional 

strain. The relief of such a strain by sudden fracturing at any point 

would produce an earthquake. In addition to this tensional strain along 

the major axis of the valley, other tensional forces have been brought into 

play by a sinking in the Mississippi Valley structural trough as illustrated 

NORTH 

A 

THE GULP COAST GEOSYNCLINE 
ACCO .... ANIID aY U"LIPT IN THE 
INTliUOA. 

WEST 
B 

EAST 
6 

SOUTH 
,: 

. a. SETTLING IN THE .. ISSISSIPPI VALLEY 

. STRUCTURAL TRDUGH. 

Fig. Al. Schematic representation of dynamic forces producing faulting 
in the Lower Mississippi Valley 
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in section B-B' of figure Al. Here, likewise, there is a tensional strain 

set up which, with resulting fracturing, would produce earthquake shocks. 

The pattern of fracturing in the unconsolidated sediments of the Lower 

Mississippi Valley is to a large extent controlled by the grain in adja-

cent and underlying rocks, a matter which will be discussed in detail later 

in this appendix. This general pattern within the Lower Mississippi 

Valley is indicated in the index map of figure Al. 

Earthquake Intensities 

7. Earthquake shocks are propagated as a series of waves which move 

through the earth as through ari. elastic medium. In the passage of these 

waves, particles of bedrOCf are displaced in much the same manner as Jelly 

may be made to quiver by a sudden impact. Oscillation of the ground as 

the result of an earthquake shock is greatest in thick deposits of water-

soaked uncop.solidated deposits. During the San Francisco Earthquake, 

devastation was greatest on a low flat near the bay underlain by loose, 

water-soaked, fine-grained soils while buildings on bedrock, even though 

much nearer the earthquake center, suffered less damage. In other special 

instances, shocks may become '~ound" by being propagated best along certain 

distinct strata while adjacent rock might be relatively undisturbed. Also, 

anomalous conditions may occur where there are restricted patches of-un-

consolidated sediments in areas of firm rock. In such cases, shocks might 

be felt all around a disturbed area without being felt at all at the very 

epicenter and vice versa depending upon the type of material ·in which the 

shock originated •. Purely local settling_in Recent sediments might.not be 

recorded on seismographs located nearby on f~rm rock. Therefore, in order· 
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to record fractures in Recent sediments a seismograph should be located 

directly on these materials. 

8. In addition to the above, it should be remembered that the con-

cept of an "epicenter", as a central point projected onto the surface 

above the "focus" or "centrum" from which shock waves radiate, is useful 

but not entirely accurate. Since earthquakes result from slippages aJ_ong 

fractures, it is clear that the earthquakes may send out elliptical and 

even more complex wave fronts emanating from along a line or zone rather 

than a specific point. 

9. A discussion of earthquakes requires units of measurement by 

which differing records of shocks may be compared. Several scales of 

tremor intensity, although devised by various a~thors, follow· a similar 

pattern. Up to 1931 the U. S. Coast and Geod~tic Survey listings were 

prepared according to the Rossi -Forel scale. Since ·1931 the U. S • Coast 

and Geodetic Survey has classified earthquakes according to the Modified 

Mercalli Intensity Scale 7. For most noninstrumental comparisons, the 

Modified Mercalli Scale is recommended. 

10. The Rossi-Forel and Modified Mercall~ scales are as follows: 

Rossi-Forel Scale of Intensities 
(Indicated by Arabic Numerals) 

1. Microseismic shock. Recorded b_y single _seismograph -or by 
-Beismographa of same model, but not by several seismographs 
of different kinds; shock felt by experienced observ~r. 

2. Extremely feeble shock. Recorded by several seismographs 
of different kinds; felt by small number of persons ~t 
rest. 

3· Very feeble shock. Felt by several persons at rest; strong 
enough for direction or duration to be appreciable. 

4. Feeble shock. Felt by persons in motion; disturbance of 

.· 
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movable obj_ects, doors, windows; cracking of ceilings. 

5. Shock of moderate intensity. Felt generally by everyone; 
disturbance of furniture, 'beds, et cetera; ringing of 
some bells. 
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6. Fairly stron~ shock. General awakening of those asleep; 
general ringing of bells; oscillation of chandeliers; 
stopping of clocks; visible agitation of trees and shrubs; 
some startled persons leaving their dwellings. 

1· Stron~ shock. Overthrow of movable objects; fall of 
plaster; ringing of church bells; general panic, without 
damage to buildings. 

8. Very strong shock. Fall of chimneys; cracks in walls of 
buildings. 

9. Extremely stron~ shock. Partial or total destruction of 
some buildings. 

10. Shock of extreme intensity. Great disaster; ruins; dis
turbance of the strata, fissures in ground; rock falls 
from mountains. 

Modified Mercalli Intensity Scale of 1931 
(Abridged) 

(Indicated by Roman Numerals) 

I. Not felt except by very few under especially favorable 
circumstances. (1, Rossi-Forel scale.) 

II. Felt only by few persons at rest, especially on upper 
floors of buildings. Delicately suspended objects may 
swing. (1 to 2, Rossi-Forel scale.) 

III. Felt noticeably indoors, especially on upper floors of 
buildings, but many people do not recognize it as earth

. quake. Standing motor cars rray rock slightly. Vibration 
like passing truck. Duration estin:at-ed-. (3, Rossi--Forel
scale .) 

IV. During the day felt indoors by many, outdoors by few. At 
night some awakened. Dishes, windows, doors disturbed, 
walls mke creaking sound. Sensation like heavy truck 
striking building. Standing motor cars rock noticeably. 
(4 to 5, Rossi-Forel scale.) 

V. Felt by nearly everyone, many awakened. Some dishes, win
dews, etc., broken; a few instances of cracked plaster; 
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unstable objects overturned. Disturbance of trees, poles, 
and other tall objects sometimes noticed. Pendulum clocks 
may stop. (5 to 6, Rossi-Forel scale.) 

VI. Felt by all, ·many frightened and run outdoors. Some heavy 
furniture moved; a few instances of fallen plaster or dam
aged chimneys. Damage slight. (6 to 7, Rossi-Forel scale.) 

VII. Everybody runs outdoors. Damage negligible in buildings of 
good design and construction; slight to moderate in well
built ordinary structures; considerable in'poorly.built or 
badly <lesigned structures; some chimneys broken. Noticed 
by persons driving motor cars. (8, Rossi-Forel scale.) 

VIII• Damage slight in specially designed structures; consider
able in ordinary substantial buildings with partial collapse; 
great in poorly built structures. Panel walls thrown out 
of frame structures. Fall of chimneys, factory stacks, 
columns, monuments, walls. Heavy furniture overturned. 
Sand and mud ejected in small amounts. Changes in well 
water. Disturbs persons driving motor cars. (8 to 9, 
Rossi-Forel scale.) 

IX. Damage considerable in specially designed structures; well
designed frame structures thrown out of plumb; great in 
substantial buildings, with partial collapse. Buildings 
shifted off foundations. Ground cracks conspicuously. 
Underground pipes broken. (9, Rossi-Forel scale.) 

X. Some well-built wooden structures destroyed; most masonry 
and frame structures destroyed with foundations; ground 
badly cracked. Rails bent. Landslides considerable from 
river banks and steep slopes. Shifted sand and mud. '\-later 
splashed (slopped) over banks. (10, Rossi-Forel scale.) 

XI. Few, if any, (masonry) structures ren:ain standing. Bridges 
destroyed. Broad fissures in grou,nd. Underground !Jipe 
lines completely out of service. Earth slumps and land 
slips in soft ground. Rails bent greatly. 

-XII. ·Dan:age ·total. 1~aves seen on ground surface. Lines of sight 
and level distorted. Objects thrown upward into air. 

List of r.ra,,or Earthquakes 

11. A compilation of the major earthquakes (those with intensities 

of 5 or over) which have been listed by the u.S. Coast and Geodetic 

Survey as having affected the Lower Mississippi Valley follows. 
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1699, Dec 25 

t 

I 1776, Summer 

I 1779 

I 1791 or 1792, 
April or May 

I 1795, Jan 8 

I 1811, Dec 15 

I 1812, Jan 23 

I 1812, Feb 7 

r 
1820, Nov 9. 

I 1843, Jan 4 ,. 
1843, Feb 16 

I . 
r 1857, Oct 8 I 
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Localit;r 

West Tennessee, 
Chickasaw Bluffs 

MUskingwm River, 
Ohio 

Kentucky 

Northern and east-
ern Kentucky 

Kaskaskia,· Illinois 
and Kentucky 

New Madrid, 
:ti.J. ssouri 

New Madrid, 
l-1issouri 

New Madrid, 
Missouri 

Cape Girardeau, 
Missouri 

1-iemphis, Tennessee 

St. Louis, 
Missouri 

Illinois near 
St. Louis,· 
Missouri 
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Description 

Violent enough for all to perceive. 
Letter from \?alter F. Pond. 

Rumbling, furniture overthrown. 

Felt in northern Kentucky and prob
ably farther north. 

Few settlements and, accordingly, 
meager reports. 

Lasted 1-1/2 min; subterranean . 
noise. 

Intensity 10, area 2,000,000 sq mi. 

Felt at Cape Girardeau, Mo. 

Intensity 9, area 4oo,ooo sq mi. 

Shock felt at St. Louis, Mo., and 
Louisville, Ky • 

Intensity 7, area 7, 500 sq mi • Two 
shocks a few minutes.apart at St. 
Louis, l.fo. The large at buildings 
rocked to and fro, windows rattled, 
the river was in tumult r and ani:rrals 
vere frightened. There was a great 
:ru:mDifng Iike that- of'- a- heavily
loaded vehicle over rough pavement. 
Houses vi th walls 18 in. thick· were 
affected by the horizontal movement. 
Felt at many places in Illinois and 
on the :t!J.ississippi River to the south 
of Hannibal, Mo. A well 2, 265 ft 
deep was not affected. The disturb
ance was strong at Centralia, Ill., 
with three shocks. 
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Date Locality 

1865, Aug 17 Southeast Missouri 

1878, Mar 12. Columbus, Kentucky 

1882, July 20 South Illinois 

1882, Sept 27 South Illinois 

1882, Oct 15 South Illinois 

Description . 

Intensity 7, area 24, 000 sq m1 • 

Apparently central in southeastern 
Missouri and generally felt in 
Illinois, Tennessee, Mississippi, 
and Missouri. Felt from Holly 
Springs, Miss. to Cairo, Ill.,· and 
as far east as Lagrange, Tenn. At 
St. Louis, furniture rocked and · 
there was a cracking sound in the 
houses. At New Madrid, Mo., objects 
fell from shelves, chimneys were 
damaged, and animals alarmed. Water 
waves formed on the river like those 
from the passage of a steamboat • 
The earth seemed to roll in waves in 
a swampy area • 

Intensity 5, area local. Severe at 
Columbus, Ky. 

Intensity 5, area 3,000 sq mi. ·woke 
people at Cairo, Ill. Strong at 
Collinsville. 

Intensity 6-7, area 40,000 sq mi. . 

Severe earthquake felt through south
ern Illinois. There were rumblings 
at many places and chimneys were 
cracked, small objects thrown over, 
and pictures set vibrating. The 
area affected extended from Mexico, 
Mo., to '\Vashington and Henderson, 
Ky., in a west-east direction and 
from Springfield to Pinckneyville, 
·Iu., in a north-south direction, an 
ellipse 250 by 160 mi. The shock 
was felt at St. Louis and St. 
Charles_, Mo~ 

Intensity 5-6, area 40,000 sq mi. 
This shock covered much the same 
area as that of Sept 27. There were 
three shocks at Centralia, Ill., and 
a noise like an approaching train at 
Vandalia. It was felt from St. 
Louis to Springfield and Indianap
olis. 
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Date 

1882, Oct 22 

1883, Jan 11 

1883, Feb 4 

Locality 

Arkansas 

Missouri. and 
Tennessee. 

Indiana and 
Michigan 

1883, June 11 Memphis, Tennessee 

1883, Dec 5 Izard County, 
Arkansas 

. 1889, J"W.y 19 l·1emphis, Tennessee 

1895, Oct 31 Charleston, 
Missouri 

All 

Description 

Intensity 7-8, area 135,000 sq mi. 
This shock was felt in north Texas, 
Oklahoma, west Arkansas, and east 
Kansas. It extended from Greenville 
and Paris, Texas, to llitchita and 
Leavem-1orth, Kansas, a distance of 
450 mi, and at \Jarrenton, l-1o. At 
Sherman, Texas, heavy machinery 
vibrated, bricks were thro~TD- from 
chimneys and movable objects over
turned. Houses were shaken at Fort 
Smith, Ark. It was difficult to ob
tain the probable origin owing to 
insufficient reports from the region 
most affected. 

Intensity 6-7, area 80,000 ~q mi. 
Strong shock from St. Louis, MO., to 
Memphis, Tenn. Four distinct shocks 
at former place, more severe than 
those of previous year. Buildings 
rocked, chandeliers swung, engine 
bells rang. Greatest motion at 
Cairo, Ill., about the middle of the 
area shaken • 

Intensity 6, area 8, 000 sq mi. Felt 
in north Indiana and south Michigan. 
Cracked windows and shook buildings 
at Kalamazoo, ~.J.ch. Felt at St. 
Louis, Mo., an~ Bloomington, Ill. 

Intensity 6-7, area local. Three 
shocks at Memphis. Buildings shaken 
and people rushed out. Third shock 
heaviest and accompanied by rumbling. 

Intensity 5, area local. Melbourne, 
Izard County, Ark. Buil·dings- abaken. 
Noise like thunder. Slides in rail
road cut • 

Intensity 6-7, area local. '\Jalls 
and ceilings cracked. People 

·frightened. 

Intensity 8-9, area 1,000,000 sq mi. 

:·r 
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Date 

1897, Apr 30 

1902, Jan 24 

1903, Feb 8 

1903, Nov 4 

1903, Nov 27 

1905, Aug 21 

1907, July 4 

Locality 

Tennessee and 
Illinois 

Missouri 

Description 

Tennessee, Illinois, Indiana,.and 
Kentucky were shaken 20 sec. 

Intensity 6-7, area 4o,ooo sq mi. 
Fairly.strong at St. Louis, Mo., and 
at Clifton Heights just west of 
Quincy, Ill. (force 3). Felt at 
Kansas City, Mo. and Leavenworth, 
Kansas. Felt in Missouri, west 
Illinois, and Kansas. 

South Illinois Intensity 7, area 70,000 sq mi. 
Southern Illinois; sharp at St. 
Louis where explosive sounds were 
heard. Strong. shock from Jefferson
ville, Mo., to Louisville, Ky., and 
Cairo, Ill., to Hannibal, 1-io • 
Strongly felt and roar heard over 
20,000 sq mi and felt over 70,000 
sq mi. 

St. Louis, Missouri Intensity 6-7, area 70,000 sq mi. 

New Madrid, 
1-tlssouri 

Southeast Missouri 

Farmington, 
Missouri 

St. Louis. Felt in southern 
Illinois, Kentucky, Mississippi, 
Arkansas, Missouri, and Tennessee 
with force 6-7. Similar in area and 
intensity to last quake. Walls of 
building cracked and chimneys dam
aged at Cairo. Preliminary shock 
Oct 4 at St. Louis, after-shocks Nov 
24 and 27 at New Madrid. 

Intensity 5. 

Intensity 6, area 40,000 sq mi. 
Mississippi Valley, probably south
east Missouri. Force 6 at Memphis, 
forc..e 5 .at ·Mou...""'lt Ven1on ana Evans
ville, Ind. Old roof collapsed at 
St .• Louis. Force 4-5 at Owensboro, 
Ky., 3-4 at Paducah, 3 at Henderson • 
At center there were three shocks 
accompanied by noise. The shock was 
felt in Illinois, Indiana, Kentucky, 
Tennessee and l-tlssouri. 

Intensity 5, area 400 sq mi. Felt 
at Farmington, Mo., with intensity 
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Date Locality 

1908, Sept 28 New Madrid, 
Missouri 

1908, Oct 27 Cairo, Illinois 

1909, May 26 Illinois 

1909, Aug 16. Southwest Illinois 

1909, Oct 23 Southwest Missouri 

1909, Oct 23 Robinson, Illinois 
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Description 

4-5, Grantville 3, and Bismarck and 
Sunlight 2; ellipse 35 by 15 and 
area of' about 400 sq mi. Sounds 
like explosions. 

Intensity 4-5, area 5,000 sq mi. 
New Hadrid, Mo. Felt a.t Cairo. 

Intensity 5-6, area 5,000 sq mi. 
Force 5-6 at Cairo, 4-5 near New 
Madrid. 

Intensity 8, area 500,000 sq mi. 
Missouri to Michigan, and l/dnnesota 
to Indiana. Felt over area 800 mi 
in diameter. Force 8 vas noted over 
a considerable area f'rom Bloomington, 
Ill·., to Platteville, Wis. Q.uake 
was Just under point of' material 
damage to buildings at Aurora where 
many chimneys f'ell • In Chicago 
buildings swayed, this being espe
cially noticeable in the upper 
stories. Mirrors swayed, beds moved 
on castors ~nd there was f'ear that 
walls would collapse. Dubuque, 
Iowa, had a f'airly sharp shock. 
Strong at Pontiac and Freeport, Ill. 

Strong at Waterloo, Ill. Felt all 
over southwest part of' state. 

Intensity 5-6, area 4o,ooo sq mi. 
Center in southeast l/dssouri. Felt 
f'rom St. Louis to northwest corner 
Mississippi, 300 mi, and probably 200 
mi east-west, the area af'f'ected being 
ap~roximately 40,000 sq mi in 
Missouri, Arkansas, Missi-ssippi-, 
Tennessee, Kentucky, Illinois, and 
Indiana. 

Intensity 5-6, area 30,000 sq mi. 
Near Robinson, Ill. Felt at Newton, 
23 mi northwest; Indianapolis, Ind., 
100 mi northeast; Jasper, Ind., 60 
mi southeast. 

-----~: 



I 
f 

Date 

1911, .Mar 31 

1912, Jan 2 · 

1915, Apr 28 

1915, Oct 26 

Locality 

Rison, Arkansas 

•. 

Illinois 

New Madrid, 
Missouri 

Mayfield, Kentucky 

Near mouth Ohio 
River 

Description 

Intensity 7, area 18,000 sq mi. 
This earthquake had its center some
where near Rison and 1-Tarren, Ark. · 
At the former place houses ~~yed 
and articles were thrown from shelves • 
The shock was felt throughout south
east Arkansas, northeast Louisiana, 
and along the Mississippi River from 
Memphis to Vicksburg, an area roughly 
200 mi north-south by 100 mi or area 
of 18,000 sq mi. The area was of a 
half-moon shape and this was con
sidered by Reid as due to the soft 
deposits along the Mississippi in 
which the shock was more strongly 
felt than elsewhere. 

Intensity 6-7, area 40,000 sq mi. 
Force 6 at Aurora, Ill., and 5 at 
Chicago. Also 6, at Yorkville and 
Morris, and 5 at Freeport. There 
were two distinct shocks, one of 
great intensity followed by another 
less strong. There was apparently a 
secondary epicenter at Dixon, Ill., 
55 m1 west of the first • The shock 
was felt at :Milwaukee and Madison, 
Wis., but not a corresponding dis
tance to the south. It was felt in 
Illinois, Iowa, "\Hsconsin, and 
Indiana. 

Intensity 4-5, area 200 sq mi. Ne11 
:V.ad.rid and Tiptonville, Mo., 14 mi 
apart. Lasted 5 to 8 sec. 

Intensity 5, area local. Mayfield, 
Ky., center in sunken country. 

Intensity 6, area 60, 000 sq m1 • A 
sharp earthquake with center near 
mouth of Ohio Riv~r (position deter
mined from instrumental records by 
Reid) caused houses to shake and 
frightened people at Cairo, Ill. It 
was generally felt over an area of 
60,000 sq m1 in Illinois, Kentucky, 
Tennessee, Arkansas, Mississippi, 
and Missouri. 



Date 

1.916, . Dec 18 

1.91.8, Oct 4 

191.8, Oct 15 

1.91.9, Nov 3 

1.922, Mar 22 

1.922, Mar 23 

1.923, Oct 28 

Localit:v 

Hickman, Kentucky 

East M1 s souri 

Arkansas 

West Tennessee 

Arkansas 

South Illinois 

South Illinois 

·Arkansas 
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Description 

Intensity 5-6, area local. Hickman, 
Ky. Bricks shaken from chimneys 
near New Madrid, Mo •. 

Intensity 6, area 200,000 sq mi. 
Middle of east border of Missouri. 
Felt from Kansas to Ohio, and 
1Visconsin to Mississippi, approxi
mat ely 500 mi east -west and 600 
north-south, an area of about 
200,000 sq mi, over 10 states. The 
maximum force vas 6. In the epi
central region between St. Louis and 
New Madrid, windows were broken, 
plaster cracked, and at Ironton, Mo., 
the ground was seen to sway. At 
Granite City a painter was thrown 
from a ladder. Shock lasted one -half 
to 1 min. An after-shock at 1735 
was felt in the south part of the 

.area covered by the 5-6 isoseismal 
line. 

Intensity 5, area 30,000 sq mi. Cen
ter 20 to 30 mi southeast of Little 
Rock, Ark., felt at Black Rock, 120 
mi northeast, and at Memphis. Felt 
over area of 30,000 sq mi. 

Intensity 5-6, area 20, 000 sq mi • 
Felt at Memphis, Savannah, Union· 
City, Clarksville, Tenn., and Cairo 
and Anna, Ill. Not felt at St • 
Louis. Center probably in sunken 
country. 

Intensity 3-5, area local. Loud 
rumbling. and generally felt in vi
cinity of Pocahontas, Ark. 

Intensity 5, area 25,000 sq mi. Two 
shocks widely felt with force 5 at 
many places from Arkansas to Indiana, 
centering in south Illinois. 

Intensity 8, area 4o,ooo sq mi. 
Marked Tree, Ark. Force 1 to 8, 5 
at Memphis. Felt in Arkansas, 
Kentucky, ~tlssissippi, Missouri, and 



Date Locality 

1924, Ma.r 2 Kentucky 

1925, May 13 Kent'ucky 

1925, Sept 2 Kentucky 

1927, May 1 Mississippi Valley 

1930, Oct 19 Louisiana 

193l, Dec 16 North Mississippi 

Description 

Tennessee. · Windows shattered, sev
eral old chimneys razed, walls 
cracked. Surface of the St. li'rancis 
River was affected. 

Intensity 6, area 15,000 sq mi. 
Center in Kentucky just east of 
Cairo, Ill. Felt in Kentucky, 
Tennessee, Illinois, and Missouri. 
Area 160 mi north-south and 100 
east-west. 

Intensity 5, are~ 3,000 sq mi. 
Shock felt in Illinois and Kentucky. 
Strongest at Mayfield, Ky. 

Intensity 6-1, area 75,000 sq mi. 
Shock felt in Kentucky, Illinois, 
Indiana, and Tennessee, centering 
near Henderson, Ky. Area 325 mi 
north-south and 250 mi east -west. 
Lighter shock on Sept 20 at 0306. 

Intensity 7, areal30,000 sq mi. 
Arkansas and adjacent states. 
Strongest at North Jonesboro, Ark. 
Some chimneys tumbled down, buildings 
rocked to and fro. Many felt ground 
movement. Felt from Decatur, Ala., 
to Carbondale, Ill • , and from 
Pocahontas, Ark., to Jackson, Tenn., 
an are~ of 130,000 sq mi'. While it 
was felt most strongly in Arkansas, 
the area over which it was felt 
indicates that the center was farther 
to the east near the position.listed. 

Intensity 7, area 15,000 sq mi. 
-\lalla -cre-a·ked ana trees shook at 
Donaldsonville; small objects over
turned at Morgan City and plaster 
cracked at ·'·Thite Castle. 

Intensity 6-1, area 65,000 sq mi. 
Northern Mississippi. At Charleston 
there were cracks in walls and foun
dations and some chimneys were thrown 
down. · Buildings were damaged and 
plaster thrown down at Belzoni. 



Date 

1937, Mar 2, 9 

1937' May 16 

1937, Nov 17 

1938, Oct 11 

1939, June 19 

1939, Nov 23 

193.9, Nov 23 

1941, Nov 16 

Localit;E 

\·Testern Ohio 

Northeastern Arkansas 

Centralia, Illinois 

Sioux Falls, S. D. 

Arkadelphia, Arkansas 

Griggs, Illinois 

'VT~terloo, Illinois 

Covington, Kentucky 

Description 

Intensity VIII at Anna and 
Gidney, Ohio* 

Intenstty V 

Intensity V 

Intensity V. 

Intensity V 

Intensity VI 

Intensity V 
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* U.S. Coast and Geodetic Survey usage of intensity nomenclature has 
been changed from Rossi-Forel to Modified Mercalli prior to this date. 

The New Madrid Earthquake 

12. The New Madrid Earthquake is the name given to a series of 

shocks which began December 16, 1811, and lasted more than a year • The 

area of major disturbances as evidenced by domes, sunken lands, ·soil fis

sures, sand blows, and landsli~es, extended from near Cairo, Illinois, to 

l-iemphis, Tennessee, and from the eastern valley walls to Crowley's Ridge. 

The total area is from 30,000 to 50,000 sq mi. Lesser disturbances, such 

as strong earth vibrations and caving of river banks, occurred over a much 

wider area. Island 94 near Vicksburg, Mis-s-issippi_,_ disa:Ir£eared as a re-

sult of earthquake shocks, and bank cavi~g occurred all along the Missis

sippi River as far south as the mouth of the St. Francis River near Helena, 

Arkansas. FullerS is of the opinion that bank caving rm.y have extended 

over an area from Herculaneum, Missouri, on the north, beyond the Wabash 

River northeastward, and·to the mouth of the Arkansas River on the south. 
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The area of tremors was naturally far more extensive. The shocks were 

felt as far away ~e N~ Orleans, Washington, Boston, and _in Upper C~ad.a. 

An area·of 1,000,000 sq mi, equal to nearly half of the United States, wae 

so disturbed that the vibrations could be detected without instruments. 

· 13. The center of disturbance of the New Madrid-Earthquake was 

glven by contemporary writers as near either New l~drid or Little Prairie, 

Missouri, (now Caruthersville) where the observable destruction appeared 

greatest. This was partly because, at that time, the effects of the shock 

in the uninhabited regions away from the river were not well knoWn· . . 

Fuller8 suggests that, from interpretation of geological evidences, the 

disturbance probably proceeded from a northeast-southwest trending fault 

located approximately 15 mi westward of the New Madrid-Caruthersville 

trend. 

14. Not all of. the tremors associated with the New Madrid series 

were connected with that epicenter. After the fi:t:·st few major shocks eev-

eral seemed to emanate from other sources. A ~ew isolated instances of 

this sort prompted Shaler9 to write, " ••• the point of ·greatest frequency 

gradually moved eastward until it was near the mouth of the Wabash River 

in the Ohio Valley. Here, over a region about 20 miles in diameter, a 

succession of shocks occurred for more than two years, during which time 

only a few days passed without bringin_g a ..distinct -:movement •. u Eowever, 

since there ie no· evidence of major disturbances such ae faults, sand 

blows, and topographic adjustments except in the New Madr~d area, it seems 

likely that all Of th~ severe shocks_ OC<?Urr~d in the original area Of die~ 

turbance. Associated ehocke in other areas may very likely have been.the 

result of the disturbance of local conditione by the New Madrid tremors. 
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New Madrid and points in Arkansas 200 mi distant were render!9d imp9.ssabl~ 

by the quakes. 

16. Eyewitness accounts have furnished some remarkable descriptions 

of the earth tremors. Cassedayll wr;te: "It seems as if the surface of 

the earth was afloat and set in motion by a slight application of immense 

power, but when this regularity is broken by a sudden cross shove, all 

order is destroyed, and a boiling action is produced, during the continu

ance of which the degree of violence is greatest, and the scene most 

dreadful." LeSieurl2 has written more clearly: "The earth was observed 

to roll in waves a few feet high with visible depressions between. By and 

by these ~Tells burst throwing up large volumes of water, sand, and coal."· 

In a similar vein of thought, Audubo~l3 who experienced' one of the shocks 

in Kentucky, wrote that " ••• the ground rose and fell in success! ve fur

rows like the ruffled waters of a lake." The shocks varied in the nature 

of their occurrence; at times they would gradually develop in magnitude 

and finally attain their maximum intensity; at other times they would come 

in terrific force without warning and subside slowly. 

17. The New Madrid Earthquake shocks began on December 16, 1811, 

and gradually increased in frequency ·until the middle of the follO\·dng 

January after which the number of shocks began to show a temporary de

crease. The greatest intensity-of -earthquake activity took place during a 

second surge of shocks which occurred in late January and early February. 

Following this there was another period of unusually frequent shocks 

during the last week of February and the first few days of M':lrch. There 

was another pause in activity for about a week followed by yet another 

surge in mid-March. Each of these periods of maximum disturbance was 
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characterized by 150 to 290 distinct earthquake shocks which were record-

able by primitive pendulum devices located as far away as Louisville, 

Kentucky. Intervals between these peak periods were not entirely devoid 

of activity; counts of earthquakes during each of these intervals varied 

between 60 and 90 in number. Variations in activity peaks aeem to indi

cate that fault adjustments were probably in the form of many minor slip

pages over considerable zones rather than a few large-magnitude single-

slip fault displacements. 

18. As with most majOI' earthquakes, atmospheric disturbances were 

·reported associated with the New Madrid shocks. In the area of maximum 

disturbance this is reasonable as dust clouds could have risen easily from 

loess masses plummetting down steep hi~lsides. ·Also, dust clouds may have 

been projected into the air as a result of the opening and closing of dry 

earth fissures. Ground. water forced to the surface had temperatures of 

50·55 F, warm compared with the surface temperature duri~g l:nidwinter, and 

may have served to add water vapor to the atmosphere. At Herculaneum the 

atmosphere was-described as filled with smoke or fog so that a boat could 

not be seen at 20 paces and houses were not visible at 50 ft. The first 

few shocks during the severest disturbance of February 7 we~e accompanied 

by an unusual darkness of the atmosphere. 

19. One writer from New Madrid stated that at- the- titne. o£ a rrajor 

shock the atmosphere was clear and within 5 min thereafter the sky had 

become very dark and the darkness continued until the follO\.Wing morning· 

At that time the atmosphere cleared, but with a severe shock later in the 

morning, the darkness returned. Besides the darkness observed. in the 

epicentral areas of the earthquake, unusual darkness was re:ported from 

,. 
!: 

;· 
l· 
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a great many other areas in the country. However, these rray be the result 

of pure coincidence. 

20. -Nearly all observers of the earthquake mention sulphureous and 

other obnoxious odors and vapors as attending the disturbance. On Febru

ary 1 sulphur gas was reported as tainting the air, and impregnating water 

supplies for a distance of 150 m1 so that they were unfit for use • An 

observer, in a·letter from New M3.drid, stated that although the air was 

pure during the shock of February 7, a gas with a disagreeable smell and 

producing difficulty in breathing permeated the atmosphere within 5.min 

afterwards. It ia ·likely that these sulphureous odors were erranations 

extruded to the sUrface from marsh deposits and lignitic horizons buried 

within the Recent alluvium and underlying Tertiary rocks. 

21. The most common phenomenon resulting from the earthquake shocks 

was widespread fissuring throughout the New Madrid area. Dillard, as 

cited by Foster14, has described certain fissures as havi~g developed to 

widths of 20 to 30 ft and lengths of 600 to 700 ft. Another type of very 

general distribution was that resulting from caving of river banks where 

the earth opened in wide arcuate displacements. 

22. Latrobel5, in describing the experience of one of the river 

boatmen, says that a fissure opened under the Mississippi River admitting 

great quantities of water but imme.d1ate-ly -closed -and gave rise to waves of 

great size. Sand and water are said to have been forcibly extruded from 

many of the fissures. · The fissures were rarely of great depth, extending 

probably only through superficial alluvium. Those which were associated · 
. -

with river bank caving merely represented displacement of soil blocks. 

Those inland from the river were doubtlessly the result of cracks 
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developing in the soil surface as a result of earthquake vibrations. 

Intense _pressure forced soil materials, generally sands, 'through many of 

the broken surficial earth layers, thereby filling the crevices with sand 
I 

dikes an~ at the same time forming extrusions of sand on the surface. A 

soil fissure formed near Charleston, Missouri, by the New Madrid Earth

quake and filled with extruded sand is illustrated in figure A3, page A24. · 

23. · Fissures appear to have formed in two distinct types; the 

simple crack in which the soil has been pulled apart and generally filled 

with foreign material, and a type in which tensional displacement of. the 

surface soil mass, along with possible flowage at depth, has resulted in 

downfaulted soil blocks. Many of these soil displacements are so sharp 

and distinct that many years afterwards they have the appearance of arti-. 

ficial origin. Simple cracks appear to have been greatly influenced by 

soil types near the surface. In the area of the New Madrid faulting, 

Recent alluvial deposits have been reworked to ,a great extent by stream 

meandering so that sediments are aligned along arcuate patterns. Fis

suring,specifically, has to a great ext~nt conformed to these soil orien

tations but the over-all patterns of fissuring have maintained what is 

described as a northeast-southwest trend. 

24. Spacing of fissures is extremely variable. Near the river the 

fissures may be only a foot o-r two- a:pa.rt.,.. w..hlle in sand-blow districts 

they may be several hundi-ed- feet apart. The length of fissures also 

varies considerably. They may range in length from only ~ few yards to 

several hundred feet. Compound or. fault block fissures are even more ex

tensive •. Along the St. Francis River north of Parkin, there .is one des

cribed as being one -half mile or so in length. At present most evidences 

-, __ .c. 
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of minor fissures have been obliterated by subsequent filling and by sea-

sonal overflow of water of the Mississippi River before the construction 

of levees. 

25. Fis.sures appear to have influenced river diversions in several 

instances. Southwest of Caruthersville is the site of what has been 

called the smokehouse incident related by LeSieur.12 On the point bar of 

a bank of the Pemiscot River, occupying about an acre of ground it was 

found on the morning of the earthquake that the stream had shifted its 

course in such a manner as to separate a smokehouse and well from a house. 

Numerous cracks were made across point bars, several of which afforded 

shorter courses for streams and thereby resulted in sudden natural cut-

offs. Although considerable fissuring manifested itself in the super-

ficial alluvial deposits, deep faulting was not so distinc;:t. At the 

present time, evidence of.faults is difficult to locate because of an 

original damping effect of the alluvium and perhaps by subsequent modifi-

cations caused by overflowing of the Mississippi River.· 

26. Sbalerl6 has reported that a few miles above New Madrid a dis-

tinct fault apparently crossed the Mississippi River and temporarily 

formed a waterfall which he estimated as being at least 6 ft high and ex

tending completely across the river. Another fall ·was formed about 8 mi 

below New Madrid and it is reported t-hat- the· roaring- of the. wat.er_ c..o.uld._ be_ 
• 

heard distinctly at the town. One traveler waited 5 days for the fall to 

wear away so he could continue a trip downstream. These faults near New 

.Madrid, giving rise to waterfalls along the Mississippi River, may be re-

lated to fractures incident to the uplift of the Tiptonville dome and of 

the sinking at Reelfoot Lake. 
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27. The Tiptonville dome extends from the vicinity of' New V.adrid 

~outhward to Caruthersville, a distance of' 15 mi, and :f'rom a point w.est 

of' the Mississippi River, eastward to Reelfoot Lake, a distance of' 5 mi. 

The uplift in this area, sufficient to raise the land surface above the 

reach of' the highest river floods, is confirmed by the presence of' the 

flood-plain sediments above the.Mlssissippi River's present flood-plain 

level. Reelfoot Lake to the east is probably the result of' downsettling 

and, perhaps partly, of' drai~ge obstruction caused by the Tiptonville 

dome. It cannot be said, however, that the dome wa~ formed entirely by 

the earthquakes of' 1811. New Madrid, which is located upon part 6:r the 

dome, apparently was never covered by floods immediately prior to the 

earthquake of' 1811. Also, there is a dome 7 to 10 mi in diameter, cen

tered at Blytheville, which has the same characteristics as the Tipton

ville dome, except that it has been incised by valleys of' the Pemiscot 

River and by indentation of' former meander swings of' the Mississippi 

River. The _elevation at Blytheville did not result :f'rom the shocks ~:r 

1811, f'or the Mississippi River had a part in shaping its outline although 

it has not flowed against the dome since that date. It is reasonable to 

suspect that the dome has resulted from earlier tectonic .activity. The 

total uplift is approximately 10 or 15 :rt. 

28. An u,pwarping --lmown -aa -the ·L-ittle River dome appears to be 

similar to the two just described. Little River meanders through high 

and low ground in a manner which may be interpreted as resulting :f'rom . 

doming of' the strata beneath its bed. Iri this locality the doming my 

have been iX: part the result of' the earthquake of' 1811. Uplift was prob

ably not more than 5 or 10 :rt. 
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29. The most conspicuous :feature o:f tectonic activity· in the New 

Madrid area is the sunken lands resulting :from local settling o:f alluvi~l 

deposits in western Tennessee, southeastern Missouri, and northeastern 

Arkansas. These sunken lands may be distinguished even at present by 

river swamps and lakes o:f standing water containing many drowned trees. 

In addition there are sand sloughs, generally o:f considerable length and 

in the :form 4:f shallow troughs several :feet in depth, interspersed with . 
depressions ~n which the timber has been killed by standing water. The 

sunken-land lakes are broad, shallow, and essentially permanent bodies o:f 

water. Many o:f. them have changed into river swamps, the water generally 

covering the banks o:f the streams su:f:ficiently, except during extreme 

drought, to prevent the grc~h o:f timber· in deeper portions o:f the :flooded 

area. Most o:f the lakes grade gently into S'f,.-amps with a considerable en-

croachment o:f young cypress trees at their sides. 

30. Most o:f the sunken lands are long and narrow, :following the 

trend o:f rivers in this area. Lake St. Francis,· :for example, is nearly 

40 mi long~ although in most places it is only one-hal:f mile wide. 

Swampy, sunken lands west o:f the lake have about the same length but none 

are more than two or three miles wide. Associated nearby in a large por-

tion o:f the St. Francis Basin are many :flooded bayou courses o:f small 

magnitude • These :features are entirely distinct- from- the- isolated- cre.a.-

centic ox-bow lakes and swamps characterizing abandoned bends o:f the 

Mississippi River. The most irregular o:f the sunken-land lakes is Reel-

:foot Lake near Tiptonville, Tennessee. Its irregular :form-may be due 

partly to ponding which resulted :from the Tiptonville dome upli:ft at its 

south end. Nearly all o:f the sunken-land lakes have a northeast-southwest 

• ~, .. 
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stumps are still found in uplifted areas adJacent to the lake at high 

elevations unfavorable for their growth. 
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32. Associated with the earthquake shocks were many water extru

sions. Bringierl7 reported that water forced its way through the surface 

deposits over large areas and was characterized by·a high content of 

carbonized wood, most of which was in a dust form. He described ejections 

to the height of 10 or 15 ft in the form of black showers accompanied by 

a roaring and whistling produced by the liquids escaping from confinement. 

The quantity of water which was extruded has been described as enormous. 

According to Flintl0 the amount was enough to cover tracts of-land many 

miles in extent to depths of three or four feet • Some areas were still 

partly covered seven years after the disturbance. In a few places the 

ejections of '\v"Bter and gas continued for some time after the cessation of 

earthquake shocks. 

33 • The earthquake features which are at present the most distinct 

are the "sand blows," a term applied to low patches of white sand which 

pockmark ~any areas of the Mississippi and St. Francis bottom lands. The 

name is derived from the fact that eyewitnesses of the earthquake observed 

masses of. sand being extruded from fissures. Also, similar features have 

been obsorved in other earthquake areas, namely near the San Andreas 

fault of the San Francisco Earthquake. 

34. Also associated with the earthquake disturbances are features 

vhich Aave had a similar origin but which have formed depressions re

sembling sink holes. Lyelll8 has described a nearly circular hollow 10-yd 

vide and 5-ft deep with a smaller one near•y as having formed near New 

Madrid. 1-Tithin a few hundred yards were five or more of these features. 
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A wile further west was a striking depression interrupting the regularity 

of a flat plain and having sides 28 ft in depth from the top of the water 

edge. The water then standing in the bottom was said to have been very 

deep originally. Inhabitants of the region were of the opinion that 

great quanti ties of material were extruded from these hollows. Hovever, · 

material situated around these hollows is insufficient to fill a tenth 

part of the cavities, so it is reasoned that the b•..llk of the ejected 

material nust have been eo mixed with water as to have spread freely~over 

the soil. In the reverse, there is the possibility that these may have 

been true "sink hole~" resulting from consolidation and 1nwaeh of material. 

35. Conditione of navigation along the Mississippi River were con

siderably changed by the earthquake. Banks were deecri bed as caving in by 

acres at a time.19 High banks were described by many authors as dieinte-

grating and overwhelming many a flat boat and raft. The channel soon be-
/ came unrecognizable and the river was temporarily covered with wreckage 

and debris. At New Madrid the caving of the river was so severe at the 

time of the earthquake and for a few years follr:-wing that shortly nftar-.. 

wards the river was flowing ov~r the original New Madrid townsite. 

36. Many islands in the Mississippi River disappeared at the time 

of the earthquakes. I.atrobel5, in describing the trip of the first 

steamer on the river, says that the .pilot .bec-ame -alarmea and confused and 

completely lost as the channel had altered everywhere. A large island 

which was sought by the pilot for anchoring had disappeared entirely. 

Broadhead20 refers to a newspaper account which mentions the disappearance 

of Island 94 not far from Vicksburg, Mississippi. The island apparently 

had been completely destroyed during one night of severe shocks. The 
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disappearance of Mississippi River islands, usually only a few feet in 

height above water level, was probably facilitated by washing and by.flow-

age of loose, inccherent sands of which the islands are composed. For a 

few months following the earthquake, snags, grounded wreckage, and sawyers . 
were· a menace to navigation. Another conspicuous result was a great in

crease in floating wreckage; channels were at times impassable from lodged 

trees and driftwood. 

37. Although no earthquakes of such intensity as those of the New 

~~drid Earthquake shocks have occurred in this area since 1812, there is 

considerable evidence that disturbances of equal intensity occurred pre

viously. Lye11l8 remarks that Indians in the Mississippi Valley had a 

tradition of a great earthquake which had previously devastated the same 

area and geological evidence seems to confirm this tradition. Soil dis- ----~ 

placements as large as any of the 1812 disturbances are recognizable with 

trees fully 200 years old growing on the bottoms and slopes. Also, some 

of the dome features are known to antedate the shocks of 1811. Erosion of 

portions of these domes is, in places, considerable. Minor shocks in the 

New Madrid area have never ceased to occur. Near Reelfoot Lake numerous 

slight shocks are felt by the inhabitants once or twice a year. These are 

described as vibrations accompanied by a rumbling noise and lasting only 

a few seconds. Present -day shocks s-eem- to- have- a- time intervaL of approx-

imately one-half minute; in ~ne instance, however, a shock in the form of 

a continuous oscillating rumbling lasted about 1-1/2 minutes. Many of 

these shocks are noticeable by everyone· in the area, although the minor 

ones may be disputed among the inhabitants. It is said that on Reelfoot 

Lake, these shocks develop a· slight wake or w~ve on still days and at 
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times can be felt in boat-s without waves being seen. This continued 

modest activity along with evidences of considerable tectonic activity 

prior to 1811 indicates that faulting has not ceased in the New Madrid 

area and that future major earthquakes are not improbable • . 
Other Earthquakes 

38. Since the time of the Uew Madrid disturbance £everal other 

earthquakes of great rragnitude have affected the Lower Mississippi Valley 

and are worthy of special mention. The shock of January 4, 1843, with a 

supposed center at Memphis, Tennessee,21 was felt over an area of 4oo,ooo 
square miles. The shock was severest at Memphis, where it was reported 

to have lasted about 2 minutes, although the time may have been exagger-

ated. Walls were cracked, chimneys fell, windows were broken and houses 

were shaken. A dismal rumbling accompanied the disturbance. At St. Louis, 

V~ssouri, one chimney fell and people were frightened. Near New Madrid, 

Missouri, the earth was reported to have sunk and a lake formed. The 

shock was felt generally throughout Arkans~s; Gallatin, Carthage, Sparta, 

Shelbyton, and Trenton, Missouri; Huntsville,· Alabama; l~lls Point, 

Kentucky; and Madison, Indiana. At Louisville, Kentucky, the shock was 

reported to have lasted one minute and people found it difficult to stand 

upright. It was stated that -the -enti-re -state of South Carolina was shaken 

·and that inhabitants of various towns in Geo_rgia were alarmed. 

39. Perhaps the severest shock which occurred in the New Madrid 

area since the earthquake of 1811 was that of 1895 which had its center 

near Charleston, Missouri. Near Charle~ton, four acres of ground sank and 

a lake was formed. At Cairo, Illinois, rrJ::.ny chimneys were demolished, 
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buildings swayed and church steeples were damged. Near Bertrand hundreds 

of sand-blow mounds were formed, ranging from one to ten feet in circum-

ference. Ditches in this neighborhood were filled with water emanating 

from these holes although there had been no rain in the area ~or two 

months previously •. About four miles north of Charleston, near Big Lake, 

two small holes in the earth were described as having spouted water to the 

height of three feet. This shock was felt from Canncla to Mississippi and 

Louisiana, and from Georgia and Virginia to Kansas and South Dakota. 

Earthquake Activities According to States 

40. A resume of earthquake activities in the states bordering the 

Lower Mississippi River follows. Data are those presented 1y H. N. Heck21 • 

Arkansas. This state felt the New rv'.adrid earthquakes of 1811 
and 1812 severely and suffered topographic changes in its 
northeast portion~ It also felt strongly the shocks of 1843, 
1895, and 1917. A shock in 1882 was sharply felt in the 
western part of the state. Only seyen are listed as occurring 
within its borders: For five of these the area range was from 
18,000 to 135,000 sq mi and intensity range from 5 to 8. The 
state accordingly has had considerable earthquake activity 
though damage from those within its borders has been small. 

Illinois. Fourteen earthquakes are listed for this state, and 
a number occurring outside ·were sharply felt. That of 1912 
and several others were felt in the northern part of the state. 
Most of the remainder were in the south part which adjoin~ the 
New V.adrid region.~ The. type of shock most characteristic has 
been that. with a ,range of 30,000 to 40,000 sq mi and- int·ensity 
range 6 to 8. 

Kentucky. Nine earthquakes are listed, and the state has felt 
n:any in adjacent states. Some of the early earthquakes appear 
to have been of very considerable extent as that of 1927 was 
felt over 130,000 sq mi. Msny minor earthquakes were felt. 

Louisiana. The only listed shock is one in 1930 felt over an 
area of 15,000 sq mi with a maximum intensity of 7• 
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Miesissi;p;pi. The only listed shock is that of 1931 felt over 
an area of 65,000 sq m1 with an intensity of 6-7. 

Missouri. Nineteen earthquakes have been listed of which a 
number were very severe and accompanied by large numbers of 
aftershocks, not listed because of incomplete information. The 
New Midrid earthquakes of 1811 and 1812 are among the great 
earthquakes of history, and were· accompanied by important topo
graphic changes. Further changes on a sn:aller scale were caused 
by the shocks of 1843 and 1895, which were felt over areas of 
4oo,ooo and 1,000,000 sq m1, respectively. Other shocks of 
considerable intensity occurred in 1878, 150,000 sq mi; 1883, 
85,000 sq mi; 1903, 70,000 sq mi; and 1917, 200,000 sq mi. 
This is an important earthquake region. 

Tennessee. · The western part of this state was strongly shaken 
by the New Madrid earthquakes of 1811 and 1812 and also by 
those of 1843 and 1895, the former of which caused some topo
graphic changes. Those of 1883 and 1887 were felt over areas 
of 80,000 and 130,000 sq mi, respectively. The earthquake 
activity in the eastern part of the state occurred near the 
North Carolina border. The earthquakes are listed both under 
eastern region and central region. 

41. It can be seen that earthquakes have had their gre~test fre

quency in the northern portion of the Lower Mississippi Valley rather than 

in the southern areas •. The greatest and most numerous disturbances have 

taken place in a section of the alluvial valley between New Madrid, 

Missouri, and Memphis, Tennessee. 

Minor Earth Slips 

42. In addition to the valid earthquakes resulting from fracturing 

of the earth's crust_, ther...e _have -occurred -many eart·h s1.lps in the Lowe:r · 

Mississippi Valley, the causes . of which are somewhat obscure. Many are 

related to gravity slippages, some to compaction of unconsolidated allu-

vium.at depth, and others to possible minor earthquake shocks which are 

difficult to recognize. However, these disturbances are nonetheless of 

interest in engineering considerations. 
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zone of displacement and sodded areas. 

44. No ~arthquake shock was recorded at the Loyola Uni varsity 

seismograph station, only 50 miles away, at the time of the Vacherie dis

turbance. This JIJB.Y indicate that the disturbance was not the result of 

deforJIJB.tion in the underlying bedrock but rather a shock restricted to 

the superficial alluvium which is approxiJIJB.tely 200 feet thick in this 

area. Compaction in alluvial sediments at depth might be an explanation 

of the fissuring. However, the possibility of a crustal slippage cannot 

be entirely dismissed, since at that time Loyola University was using a 

~909 Weichert seismograph instrument of very low sensitivity and with a 

setting designed to receive large-amplitude shocks from great distances 

:rather than sJIJB.ll shocks from nearby. Artificial influences also JIJB.Y have 

been a cause of the slippage. It is significant that the fissures are 

located above the southeast flank of the Hester salt dome, and are adja

cent to an oil well which had been drilled nearby and abandoned on the . 

day before the fissuring occurred. The well was abandoned because at a 

depth of 8,792 ft the drilling bit had encountered a sand containing a 

strong•flow of salt water at 2,000 lb-pressure •. Possibly, a relief of 

pressure at this depth may have caused settling which in turn was respon

sible for the fissuring at the surface. 

45. Whatever n:Ja.Y ha.v..e ..been -the -cause -of -the -vacberie disturbance, 

it reneins that, had the fissuring cut into the nearby levee during time 

of flood, crevassing almost certainly would have occurred. Evidence of 

a previous crevasse exists in the vicinity and its relation to earth 

slippage in this area reJIJB.ins a possibility. It is reported that most 

surface traces of the Vacherie slippage have since disappeared, but· 
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wherever such features in the flood plain are kn~n, precautions should 

be taken against fUture activity which ndght affect engineering works. 

46. Minor earth slippages of this sort are fairly common in the 

LOwer YJ.,ssissippi Valley. Another striking instance occurred in October 

1947 at 540· Camelia Avenue, Baton Rouge, Louisiana. Here a fissure 8 in. 

wide, 50 ft lo~g, and with a 3-in. throw opened up after a dry spell of 

six or eight weeks. The fissure began opening late one evening and the 

next morning there was a visible break of 4 in. in width and 12 ft in 

length. That day, from noon to 4:30p.m., the crack spread approximately 

8 ft in length •. No noise accompanied the displacement. A crevice is re-

ported to have opened once before in the same locations sometime during 

1937. A displacement at that time settled an entire corner of a lot eo 

that several truck loads of sand y,Tere necessary to fill the sag. A year 

following the 1947 settlement, in September 1948, another· crack of only 

about 1/2 in. in width was visible at the same locality after a dry spell. 

These displacements cannot be traced to any sort of earthquake disturb

ances • The relationships to periods of dry weather may indicate that 

consolidation at depth or shrinkage in a clay mass as a result of drying 

may have been the primary cause. Whate-ver the explanation my be, .such 

fissures would be of great danger to such structures as levees and, be-

cause of their tend&ncies t~ rapaated activity, the planning of structures 

should take future slippages into account at places where past disturbances 

are recognized. 

· 47. Earth slumps along the steep bluffs facing the Mississippi 

Alluvial Valley are at times of sufficient magnitude to merit special con

sideration • Many of such soil slippages occurred along the blUffs facing 
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Reelfoot Lake during the New Madrid Earthquake and were of sufficient 

magnitude to influence the topography, there still. These features are 

the result of the loosening of overly steep, poorly consolidated soil 

masses by tremors and vibrations attending earthquake disturbances • A 

special sort of large-magnitude bluff soil slump occurred near Fort 

Adams, Mississippi, in October 1933, independently of any earthquake dis
turbance.22 Ninety-seven acres were affected on a bluff approximately 
270 ft high facing the Mississippi River flood plain. The slump produced 

a crescentic scar which delineated the downset block; within the block 

there was a complicated system of horst and graben displacements. The 

author's description of the slump block states that movement occurred 

"downward and outward into the alluvium." This then is an example demon-
< 

< 

strating that the force of gravity, together with-unequal lateral support, 
--- can produce horizontal displacements of large magnitude. 

Prediction of Earthquakes 

48. The problem of predicting earthquakes has been studied for the 

vicinity of San Francisco, California. Precise surveys had been zrade for 
this ar.ea during the latter half of the nineteenth century and were re

peated after the earthquake of 1906. These surveys suggest that the 

~~ksJnear-the -rault yielded by bending to a certain extent until _elastic 

rebound brought relief of the strain. Repeated surveys since 1906 indi

cate that points on both sides qf the fault are again slowly changing 

their positions, thereby making it highly likely that strain by bending 

is once more building up and may be relieved by a sudden fault displace

ment in the future. Any hope of determining the date of such 'a possible 
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earthquake depends upon the proper analysis of factors which are extreme-

ly difficult, if not impossible, to evaluate. These include the possi-

bility that fault stresses now may be acting in a slightly different 

direction; that slipping may occur on other adjacent faults in the area 

and thereby postpone an activity along the major fault; and that the 

fault surface underground may have changed and thereby require a differ-

ent type of stress to produce eli ppage. In addition, frequent, careful 

surveys are necessary to obtain what little exact information may be 

gleaned from surface changes; yet such surveys are objectionable because 

of the large expense involved. 

49. The San Andreas, California, fault is located easily by its 

surface expression where actual displacements may be observed; however, 

in t~e Lower Mississippi Valley, faulting· has become masked by the cover

ing of Recent alluvial sediments. In ad~ition, evidences of faulting, 

which may have occurred recently in these unconsolidated deposits, quick-

ly become subdued and exact measurement of displacements is not possible~ 

Thus, accurate study and prediction of faulting in the Lower Mississippi 

Valley are considerably more difficult than in California where worth-

while results are almost impossible to obtain even under the more favor-

able conditions existing there. 
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