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Part I. General review of previous publicatjons.

INTRODUCTION

THE apparently inexplicable "natural mounds'" have been the subject
of much controversy, some ot whlcn !las been at the same time hwnorous
and absurd. In tne Gulf Coastal Plam and in the older MISSISS1PPl delta
region the "natural mounds" are small hillocks, which in tne main are
composed of very fine sandy SOlI and which are remarkable for their uni­
form circular outline and for their symmetrical dome-shaped profile. Their
diameters range from 10 to about 100 feet, though the majority have di­
ameters from 30 to 50 feet. Their heights range from about 1 foot to 6
feet, and the majority rise 3 to 4 feet above their surroundings. They are
most abundant on strata of Pleistocene age, though they are found on
different geologic terranes ranging in age from Cretaceous to Pleistocene.
They occur at many places throughout the state of Louisiana, in southern
and eastern Texas, in southern and eastern Arkansas, and in southeastern
Missouri.

In addition to the above occurrence, mounds have also been reported
from the following places: southwestern Missouri, eastern Kansas, eastern
Oklahoma, Arizona, in the San Joaquin valley of CaliforOla,
on the sea-terrace near San Diego, California, in eastern Oregon
and Washiligton, on the Yelms and Mirna prairies south of Tacoma,
Washington, near Logan, Utah, on the high plateau of Mexico, and in
the Argentine Republic. In most of these places they occur on low flat
lands; but on the high plateau of Mexico they were found by Hill nearly
;,000 feet above sea-level. These mounds mayor may not have the same
origin as the majority of those on the Gulf Coastal Plain and the upper
Mississippi delta.

In spite of the obvious fact that these simple features can be formed in
a variety of ways, many writers on this subject have persisted in advancing
a single hypothesis for their origin. On account of this, the subject very
nearly, if not actually, became a laughing matter in 1905-06 and -07. The
writer, therefore, steps forward warily. Though. some of the contributors
felt the sufficiency of, and so offered, just one hypothesis for the origin
of the SO<alled "natural mounds," most investigators realized that in
different places they must be of different origin

HYPOTHESES OF ORIGIN

So far as the literature shows.· the hypotheses which the lar~est number
of investig-ators favored were those which attributed the origin of "natu­
ral mounds" to the following:

-Reference No. 33. by M. R. Campbell, in the biblio~raphy at the end of thi5 parer,
contains the best short 5ummary of the discussion up to 1906 which is available, and
Reference No. 35, by J. H. Bretz present! a valuahle review of the early literature deal­
in~ with the mounds south of Puget Sound in Washington.
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I. Ant hills.
II. The work of burrowing animals.

III. Early human work.
IV. Spring and gas vents.

Other hypotheses, not so favorably considered referred their origin to
the following:

V. Mounds left by uprooted trees after the wood had de­
cayed.

VI. Sand dunes.
VII. Fish nests.

VIII. Large sized concretions or segregations of mineral matter.
IX. Differences in settling of coarse and fine beds.
X. Protection from erosion by resistant caps, as ordinary

disintegrated concretions of limestone in shale, etc.
XI. Fossil "mud-lumps."

XII. Chemical solution.
XIII. The work of glaciers.
XIV. Stream erosion-gullying.

Following is a brief summary of the critical and admissible evidence,
advanced in support of and in opposition to the fourteen hypotheses prior
to 1925.

I. Ant hills. Supporting this hypothesis it has been pointed out that
some mounds are small enough to be comparable with ant hills built by
the "Acta" leaf-cutting ants, which at places in Texas now attain a diame­
ter of 40 to 50 feet and a height of 1 to 2 feet. In Cuba the Ana ant hills
often reach a height of 10 to 12 feet and a diameter several times as
great (31 and 32). Also, mound-building varieties of the so-called "white
ants" (termites) are notably developed in the tropical parts of South Ameri­
ca, Africa, and Australia. There they have a conical or bee-hive shape,
height of 6 to 20 feet, and diameter of 50 feet or more. They are composed
of mud mixed with vegetable matter; which by decaying could well give
rise to the high porosity found in the mound soil in the Gulf region. The
ant hill hypothesis together with the following one (II) was considered
by some to be supported by the suppos~d elimination of all other hy­
potheses (33).

On the other hand, the fact that ants, with very few exceptions, do not
now occupy the mounds is an important contradiction to this hypothesis.
Evidences of former occupations, such as chambers, passages, etc., have
never been found on a scale commensurate with that required. The ma­
teri31 of these features, furthermore, has not been as highly selected with
respect to size of grain as one would expect, judging from present ant
hills. Also an enormous increase of ants over the present number would
be required; and this in turn would imply that the climate in recent
times was much warmer than now-a conclusion for which there seems
to be little other evidence.

II. The work of burrowing animals. In support, it was shown that a
few of the mounds in southern Arkansas are covered with gravel (31-32).
And, together with hypothesis I, it was considered by some to be sup­
ported by the suppos~d elimination of all other hypotheses (33).

Nevertheless, at present the burrowing animals of the region are cer­
tainly not numerous enough to heap up the mounds. Many cross sections
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exposed in railroad and highway cuts do not reveal passages, chambers,.
or other excavations made by these animals. Moreover, this hypothesis
would require concerted action of a large number of animals, and the
ground squirrels, gophers, and prairie dogs of today in the construction
of their mounds are not noted for concerted work of sufficient importance.

III. Early human work. A few mounds have been found in Oklahoma,.
Arkansas and Louisiana which show unmistakable signs of human occu­
pation, e.g. charred timbers, artifacts, pottery, bones, etc. (16-17-24). But
such ~nitely human remains are very rarely found considering the great
number of mounds. Frequently mounds have also been found in low
swampy ground which is suited neither to dwelling sites nor to agricul­
tural purposes. They are almost totally absent from the present flood­
plains of stream and rivers; whereas the early American Indians did not
consistently avoid Hood-plains as sites for their villages. Even if individual
families moved often and built many mounds for various purposes, the
enormous number of these features would require a very dense popula­
tion-much denser than known human remains indicate. Moreover, it
is probable that elevations which were already in existence were used as
camp sites by the early American Indians because of their relative dryness
~n times of rain. Such mounds might seem to later observers to have
been constructed by human beings.

IV. Spring and gas vents. As supporting evidence it has been mentioned
that near Sulphur City, Louisiana, and near Teneha in northeastern Texas,
in regions covered with mounds, a number of low cones a few inches in
height and a few feet in diameter are now being formed. The fine sand
of the cones is being brought to the surface by a flow of gas and water
from the center of the cones (31-32). Also, in the early days gas is said
to have escaped from mounds which are found near the larger salt-dome·
mounds of Texas and Louisiana, such as Spindletop, Dayton and others.
In the vicinity of Dayton salt dome the gas stopped escaping from these
mounds as soon as active drilling was begun (36). Furthermore, a few
of the mounds near these salt domes have been drilled and found to be
"pipes" of sand, at least to the depth of the first thick sand stratum. It
has been reported that where no sand occurs at shallow depths in the
vicinity of these salt domes there are no mounds (36). In addition, low
spring-cones in southeastern Missouri have been described (18); and low
cones of sand were produced by water and gas eruptions during the New
Madrid earthquake of 1811-12, and during earthquakes in many other
places (18-34).

The Port Hudson formation or Beaumont clay (Pleistocene) of southern
Texas and Louisiana is noteworthy in comparison to older formations for
the large number of mounds it supports. It is ulso noteworthy for the
large quantities of recently decayed and carboniud wood which it con­
tains. Older formations do not contain wood in these quantities.

In opposition, however, it may be said that craterlets are practically
never found in the mounds of the Gulf Coastal Plain and elsewhere­
with the exceptions noted. Then, too, "pipes" or "necks" of sand continu­
ing downward from the mounds and presumably connecting them with
an underlying sand hori70n, have not been observed in the great majority
of cases where mounds have been cut through and exposed for study.
In northern Louisiana, southern Arkansas, and northeastern Texas the
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mounds are prescnt in large numbers in some places. Yet the conditions
of the Port Hudson formation farther south are not duplicated, i.e. there
is no unusually large amount of decayed and carbonized wood buried
at shallow depths to furnish an abundant supply of gas.

V. Mounds left by uprooted trees. It is a matter of common knowledge
that after large uprooted trees decay, the soil weathers down and some­
times forms small mounds. Nevertheless present trees are much too small
to form mounds 50 to 100 feet across and 4 to 6 feet high. This hypothesis
makes it necessary to assume that trees as large as the giant sequoias
formerly grew in the Gulf Coastal Plain.
VI. Sand dunes. In support, it has been said that most of the Gulf Coastal
Plain mounds are largely composed of very fine sand.

Yet the very uniform distribution of the mounds over the surface,
where they are best developed, is not in harmony with the known distri­
bution of sand dunes in other areas; and the total absence of mounds with
the barchane type of outline is quite significant. Furthermore, the uni­
formly circular outline (plan) possessed by the great majority of these
elevations militates against the dune hypothesis. Dunes are seldom so.
The uniformly dome-shaped profile is not in agreement with usual dune
profiles; and neither is the soil of the mounds cross-bedded, as one would
expect if they are dunes. Dreikanter or other abraded and buried objects,
such as those commonly found in sand dunes, are not found in this re~ion.

Dunes are not forming at the present time; and a hypothetical arid cli­
matic fluctuation of sufficient intensity. in latest Pleistocene or early Re­
cent time, is not supported by other evidence.

VII. Fish nests. Certain mounds formed by fishes in shallow water re­
semble those under investigation in plan and profile. With very few ex­
ceptions, however. the areas where the mounds are found have not rcttndy
been beneath water.

VIII. Large scale concretions or segregations of mineral matter. This
hypothesis was suggested because of the supposed failure of all other
hvpotheses (25). However, most examinations made without any reference
to the concretionary hypothesis showed no marked differences between
the soil of the mounds and of the intermound spaces.

IX. Differences in settling of coarse and fine beds (26). No supporting
evidence was offered. Moreover, the uniform distribution of coarse and
fine beds and the circular plan, would then require explanation instead of
the tooographic features.

X. Protection from erosion by resistant caps, such as ordinary disrupted
concretions of limestone in shale. In southwestern Missouri chert con­
cretions in limestone have given rise to mounds by their great resistance
to stream erosion (21). But protective caps and covers of gravel, or other
resistant material, are rarely found in the Gulf Coastal Plain.

XI. Fossil "mud-lumps." The "mud-lumps" which have been formed
by escapin~ gas on the lower Mississippi delta have a similar shape to
the mounds (20). Of opposite significance, however, is the fact that the
characteristic "onion-skin" structure of the clay of the "mud-lumps" is
not found in the sandy soil of the mounds (20). Likewise, craterlets are
found in the tops of mounds only rardy; and the great majority of these
features which have been examined in cross section, do not show "pipes"
or "necks" connttting them with lower formations-aspreviously rtated.
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XII. Chemical solution. There seems to be a total lack of supporting

evidence for this suggestion.
XIII. The work ot glaCiers. Though the hypothesis that glacial action of

some sort is responsible for the mounds may merit exammation in some
regions, the fact that Pleistocene glaciation did not extend as far south as
the Gulf Coastal Plain eliminates it from consideration in this paper.

XIV. Stream erosion-gullying. On the Yelms and Mirna prairies south
of Tacoma, Washington, the mounds are composed of thick, fine, black
soil which rests on a nearly flat surface of dean, coarse, "open" gravel.
The thin, black surface soil between the mounds is strewn with pebbles
and cobbles; the mounds are not. This suggested to Le Cont(. that stream
erosion had removed the soil and concentrated the surface pebbles in the
low places (8-10).

Counterbalancing the foregoing evidence from Washington, most ref­
erences agree in maintaining that the mounds are too uniformly distributed
-in some places they are even arranged in lines for short distanc~s-to

be the divides between rivulets or gullies. It has also been held that the
uniformly circular plan and the symmetrical dome-shaped profile of these
elevations removes them at once from the class of such residual erosional
features as divides. As additional contradictory evidence it ha~ been shown
that the elevations of surface soil which constitute the mounds are not
reRected in the surface of the sub-soil, which is practically flat and has
nearly the same elevation under the mounds as it has beneath the adjacent,
low, inter-mound spaces. On Yelms and Mirna prairies the sub-soil is a
coarse, open, unindurated, glacial-outwash gravel. It has been stated that
this subsoil is too porous to allow surface streams to Row more than very
short distances without disappearing in the ground (35), and hence that
small rivulets could not Row far enough to erode the necessary gullies.
(For later evidence see Fig. 2.)

Part II. The "natural mounds" of northeastern Texas, southern Arkansas.
and northern Louisiana.

The writer was introduced to the "mounds" problem by aerial phot~

graphs made of the Columbia terraces, or so-called "second bottoms," of
several of the prominent rivers of the northern Gulf Coastal Plain, and
also by photographs made over areas of Mesozoic and Cenozoic rocks else­
where in the three states mentioned above. These Columbia terrace d~posits

are the time equivalent of the Port Hudson formation, or "Beaumont clay,"
of Pleistocene age, which outcrops in a band parallel to the Gulf Coast
farther south.

Figures 1 and 2 (Plate III) are oblique aerial photographs made over
the Columbia terraces near Smackover, Arkansas. The mounds are Visible
as light spots in the cotton fields and also in the uncut timbered lands. It
is obvious that they antedate the settlement of the region by the present
inhabitants. Identical spots, which are no doubt mounds, have also been
sttnon aerial photographs near Shreveport, Louisiana, near Poteau, Okla­
homa, and near the following places in northeastern Texas: Winnsboro,
Texarkana, Pittsburg, Mineola, Mount Pleasant, Longview, Grand Saline,
Dangerfield, Bryan, Bagwell, Big Sandy. They are found in a nearly con·
tinuoUs strip from Texarkana to Paris. Texas.
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ORIGIN OP 11U MOUNDS IN THE AIlEA UNDD DISCUSSION

In the investigation of this problem many hypotheses have been tested.
All but five of the above theories-those which attribute the origin to
large-sca1e concretionary or segregative action of mineral matter, to spring
and gas vents, to sand dunes, to "root-mounds/' and to gullying by sur­
face streams or rivulets-have been found insufficient for reasons identi­
cal with those given. These reasons were advanced by others prior to the
present investigation. They were, in most cases, writing about different
parts of the Gulf Coastal Plain.

The work of the present ants has no observable definite Ielation to the
mounds; and evidences of ~ar/i~r excavations by ants on a very large
scale are totally wanting. The mounds examined by the writer show,
furthermore, no evidence whatever that burrowing animals piled up their
excavated material in such a way and in such quantities as to form these
features. Several days spent in examining cross sections of hundreds \)f
mounds revealed no trace of early human artifacts or of dwellings. So the
theory of human origin was also laid aside. In the case of the five hypothe­
ses mentioned above, on the other hand, new evidence was sought for and
discovered.

CONCRETIONARY HYPOTHESIS

One of the first hypotheses which was suggested by the aerial photo­
graphs was that of large-scale concretionary deposition of mineral matter
by ground-water. The very uniform distribution of the mounds over nearly
the entire landscape except the bottoms of the larger ravines, the over­
whelming majority of mounds with a circular plan, and their undoubted
occassional arrangement in lines, all seemed to point toward the .lction
of ground water. By no means least among the things which the aerial
pictures revealed was a pattern which had never within the writer's expe­
rience been observed to result from erosion by streams or rivulets in homo­
geneous rock. So far as the first impressions went, the pattern of the lower
interspaces between the mounds looked like anything but stream erosion.
Concretionary action seemed more plausible. Accordingly this hypothesis
was tested by field investigations twice in the fall of 1927.

Composite samples were taken from the top of the unweathered sub-soil
beneath thirty characteristic mounds and from the top of the sub-soil
beneath thirty characteristic inter-mound low spaces. These two composite
samples were thorou~hly mixed and analyzed chemically. The residue
aher hoilin~ in concentrated hydrochloric acid was examined carefully
with the microscope. The results of the analysis are shown by Table I.
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TABLE I
Results of chemical analyses of two composite samples of sub-soil .lnd one composite

sample of surface-mound-soil. Analyses were made by Prof. C. A. Mt'rritt, University
d Oklahoma.

No.1 No. II No.1U
Composite sample of Composite sample of Composile sample of

sub-soil from sub-soil from 30 surf:lI:e SOIl from
30 mounds inter-mound spaces 6 IT.ounds

<:a Coa 0.01 0.02 0.02
Fc, Oa 3.51 4.72 2.16
Residue after
boiling in
<oncentrated
HCI 96.41 95.22 97.79

99.93% 99.96% 99.97%

The residue is essentially quartz, but it contains small quantities of other mineral,
insoluble in HCI. They probably do not exceed 1.0%. All of the quartz grains are
::cmi-rounded. They are mostly very small-in the neighborhood of 0.05 m.m. an
diameter-though occasional larger grains reach 0.8 m.m. in diameter.

It is at once apparent from the table that neither of the compounds
which might act as cementing agents vary enough from the mound to
the inter-mound areas to cause the concretionary effect postulated. Further·
more the percentage of Fe:O. is greater by 1.2% between the mounds than
it is beneath them. The CaCOt is present in such small quantities that it
could hardly be supposed to act as a concretionary matrix between the
grains of sand. Also, the greatest percentage of CaCO. is found between
the mounds instead of beneath them, just as in the case of the Fe,Q,.

The textural similarity of the sub-soil at most places wa~ one of the
outstanding observations of the field examination. This fact, too, seems
to invalidate the hypothesis which attributes the mounds to large-sule
concretions or segregations.

. Close examination failed to reveal large or prominent joints in the sub­
soil, along which circulating ground water might have operated to build
up concretions. Zones of weathering, leaching, discoloration, or of mineral
deposition, such as one might expect to find along prominent joints, were
nowhere seen in the area examined.

In view of the above facts, especially in view of the evidence furnished
by the chemical analyses, it seems sensible to disregard the concretionary
hypothesis.

SPRING AND GAS VENT HYPOmESIS

The brisk circulation of water and gas which would have been neces.
sary to form the present mounds was not supported by the writer's field
work. No vertical joints filled with sand, or "sand.pipes," were fQund.
Neither were craters noi' craterlets in evidence. Where the contact between
the surface soil and the sub-soil was found exposed in road cuts, it was
easily recognizable. The contact was fairly definite, yet a uniform
and consistent gradation froin one to the other was always noted. The lack
of ·any prominent joints or fissures, which might have acted as channels
for the circulation of 'water and gas, also stands in the way of acceptance
of this theory. '
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Hobbs' belief (34) that future work would disclose an arrangement of
mounds along prominent joints or faults, the result of gaseous and aqueous
emanations--cspecially during times of earthquakes-is altogether at vari~

ancc with the field data as well as with the evidence from the aerial
pictures. Such joints or faults were nowhere found; and the mounds shown
in the pictures are in no case arranged in lines for more than a fraction
of a mile. Hobbs' paper, which appeared in 1907, contains a comprehensive
summary of places where gas and spring mounds have been formed dur­
ing earthquakes. But as a contribution to the problem of the "natural
mounds" of the Gulf Coastal Plain, it is a good study in wishful thinking,

For the above reasons the spring and gas vent theory is held to be
untenable in the area studied by the ·writer. It is admitted, though, that
there probably are many places in this region-especially farther south-­
where escaping ~as and spring water have built, and are now construct­
ing, mounds quite similar in appearance to those under discussion.

SAND DUNE HYPOTHESIS

The sand dune hypothesis, likewise, fails signally to explain the mounds
of the entire Gulf Coastal Plain. Most of the evidence which the writer
considers pertinent in the area which he studied, has also been suggested
by others who were studying the mounds farther south in southern Louisi­
ana and Texas. The conclusion that they are not sand dunes-either fresh
or anchored--ean therefore safely be extended to the entire region of
the western Gulf Coastal Plain and the upper Mississippi delta.

The reasons why the sand dune hypothesis fails to find support in the
northern Gulf region are as follows: (1) There is no source of sand ade­
quate for the demands of such widespread features. (2) No cross-bedding
of any kind was seen by the writer in the soil of the mounds. (3) The
surface soil of the mounds grades downward uniformly and completely
into the sub-soil-it is definitely "in place." For seven additional lines of
evidence against the sand dune theory see above.

UPROOTED TREES

The present trees in the area studied by the writer are much too small
to turn up a mound of earth five fieet high and fifty feet in diameter when
blown down. The diameter of the largest trees which can be found today
is about 2 feet; and trees much larger than this would be required to turn
up sufficient soil as they fell. Neither can it be contended that the larger
trees have, by means of near-surface roots or otherwise, held the surface
soil allowing the low places to be eroded out .between them. A count of
the trees with trunk diameters definitely larger than one foot,in uncut
timber patches by the road side near New Boston in Bowie county north­
eastern Texas. showed a random distribution with respect to the mounds.
This hypothesis was also abandoned.

HYPOTHESIS OF STREAM EROSION~ULLYING BY RIVULETS

By a process of elimination we are brought to the hypothesis that some
phase of stream action is responsible for 'their origin. On 'examination it
is found to be not without evidence for its support.

Figure 3 (Plate IV) is an aerial picture made near Tyler, Smith county,
Texas. In the foreground the numerous gullies which are advancing up the
slopes from the larger streams are dissecting the liRht colored surfare' soU
into long strips with a certain degree of parallelism. These longibips
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of light surface soil are obviously being further dissected and cut into
numerous smaller segments by a series of gullies of the second order. In
the lower pan of the picture, [0 the right of the center, these segments are
indistinguishable from the mounds of Figures 1 and 2. Several other pic­
tures which show this same relationship between rows of mounds and long
straight gullies have been found, and the writer believes that they setde
the question of origin of the so<alled "natural mounds" for the area
investigated. Additional studies mayor may not show th3t the mounds
fanher south in Texas and Louisiana are due to the same process.

In 1906 Campbell (33) considered the hypothesis of surface erosion
(gullying) as well as many other hypotheses, and concluded that it was
not a satisfactory explanation for the "natural mounds:'

Figure 4. The relationship of surfaer'
'SOil to unweathered sub-soil is shown.~ WlllllJ
Diagonal ruling. represents s~b-soil. !hC' ~////1/II1/
mound at the nght has a catto of height ..._.....1...__II",,"JI""")1...j/~_)1__",,")1"",/1"""JI...)1..._)'-_"'-"'"""'-"-'-"""""'-
to diameter of I to 7.

Figure 4 gives the relations of soil to sub-soil as Campbell's investi­
gations showed them to be. He called particular attention to the fact that
where the mounds are closely spaced the low places have the normal profile
of stream valleys or ravines, i.e. concave upward. Where the mounds are
widely separated, however, the profiles of the low places are not like those
of normal stream alleys or ravines, but are flat. Here the profile of the
low lands is not concave upward as one should expect if they have been
worn out by the stream erosion which left the mounds standing as residu­
~ hillocks. Campbell maintained, instead, that it is "always flat." Further­
more, the surface of the sub-soil, as shown diagrammatically in Figure 4
is equally uniform and level beneath them. The surface of the sub-soil IS

lIat regardless of the number or size of the surface mounds. But the most
significant thing of all, Campbell held, was the fact that the soil of the
mounds is invariably thicker than the soil of the low places, but of the
same quality and presumably of the same origin. This, he says, "proves
conclusively that the mound was built, and is not a residual left by erosion
or solution."

The field observations of the writer support the observations of Camp­
bell. Wherever studied, the surface soil was derived from the sub-soil just
beneath it. There is a direct gradation downward from surface soil to
sub-soil, wherever the writer saw the contact. The surface soil is in place.
The surface of the sub-soil is a relatively smooth and level surface com­
pared to the surface of the ground. It does not rise beneath the mounds
and fall beneath the inter-mound areas, as a rule. The soil of the mounds
is similar in texture and composition to the thinner soil of the low places.
If it were not for the darker color of the soil in the low places, which is
due to a higher percentage of decayed vegetation, they would appear to
be identical. Where the mounds are widely separated the interspaces are
comparatively flat-such situations are not difficult to find, especially in
the wooded areas.
. The conclusions of the writer are not, however, in agreement with

those of Campbell. These are very significant facts; but it ;s believed that
their impon is other than has been previously held. It is impossible to rely
on temporary local baselevelling down to the level of the inter-mound
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.paces to account for the Bat surface of the sub-soil. If this ever occucmi
it woUld mean that the local cyde of erosion was pracucally complete..
In that event the mounds, as welt as other poruons of me surtace, wowd be
reduced unless in some abnormal way they were protected from the action
of erosion. Hut such protecuon as by a cap of gravel, dISintegrated boulders,.
concretions, etc., is not to be found in the liulf region except in a very
few sporadic cases if one is to rdy on the published accounts. The writer
has never seen such a protective covering..fhe true explanation seems to
rest on the fact that the top of the sub-sou is a rdatively resistant surface,.
compared with the weak, porous, sandy soil. Freshly exposed faces of the
sub-soil are harder, and they stand with steeper, more rugged surfaces.
than freshly exposed faces of the surface soil. .

In short, it is necessary to suppose that in these relatively unindurated
sandy strata weathering has produced a weak sandy soil several feet in
depth. Slight rejuvenation of the main streams has started an episode of
rapid gullying in these soils. The sides of the gullies being too weak to­
stand vertically for long, have rounded off by rain wash and slumping.

Where these mounds are found on geologic formations that are well
indurated and fairly resistant, one must assume a longer time of relatively
slow erosion in the recent past with consequent deep weathering and the
production of a weak porous soil. Slight increase in the activity of the
streams would rapidly remove the soil. During removal, such mounds tic;

we now see would be found.
The darker color and greater fertility of the inter-mound soil find~

ready explanation in the larger water content of the low soil than that of
the bigher soil of the mound surface. Peculiar dark. rings immediately
surrounding a large number of the mounds have been seen on certain
photographs made near Kaufman, in eastern Texas. The dark color doc:s
not cover the inter-mound space, but is concentrated in definite rings just
at the foot of the mound slopes. The dark color of these rings may be due
to a higher stand of the vegetation or to a darker color of the soil, or to
both of these. It is almost surely richer soil than that on the mounds, and
this is possibly due to the slight concentration of rain water here.

This theory which ascribes the origin of "natural mounds" to gullying
in very weak, sandy soil, finds no objection in the existence of compara­
tively flat interspaces. The time honored objections that the individual
mounds are (1) too symmetrical in outline and profile, (2) that they are
too uniformly spaced, and (3) that they are "due to processes not now in
operation in the region," the writer holds are largely due to preconceived
tlotions about the erosional patterns that ought to result from gullying in
very weak soil supported by a more resistant sub-soil. Such features are
too small to be represented on all save the most exceptional topographic
maps, and geologists who are not familiar with the face of the earth as
seen from above have, therefore, little opportunity to become familiar
with an erosional pattern which is no doubt rather common.

The objection (4) that the downward continuation of the sand (sand.
pipes) points to a spring or gas vent origin, has no weight in the area
studied by the writer since careful search failed entirely to reveal any such
"pipes" of sand. Likewise (5) Hilltard's objection (Reference 20) .that
the soil of the inter-mound areas is "quite distinctly in horizontal layers,"
does not find support in the writer's field observations, nor in the other
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literature on the subject which the writer has examined. In fact, Camp­
bell and others point out that the inter-mound soil is identical with the
soil of the mounds.

It is probably true that spring and gas vents, ants, wind, up-rooted trees
and the work of man do in some places produce mounds which must very
closely resemble those discussed in this paper. Perhaps the dominant mode
of formation is different in different regions. In the area studied, however,
the writer believes the correct explanation is gullying.

If the so-called "natural mounds" of this area are truly erosional rem­
nants, as they seem to be, it is not fitting that they should be designated as
mounds. The more suitable term of residual soil hillocks is offered.
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