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The U.S. Geological Survey is publishing the re-
sults of investigations of the Alaska earthquake of
March 27, 1964, in a series of six Professional Papers.
Professional Paper 544 describes the effects of the
earthquake on the hydrologic regimen. Other chap-
ters in this volume describe the effects of the earth-
quake on the hydrology of south-central Alaska, the
Anchorage area, areas outside Alaska, and the effects
on glaciers.

Other Professional Papers in the series describe the
history of the field investigations and reconstruction;
the effects of the earthquake on communities; the
regional effects of the earthquake; and the effects on
transportation, utilities, and communications













THE ALASKA EARTHQUAKE, MARCH 27, 1964: EFFECTS ON THE HYDROLOGIC REGIMEN

SEISMIC SEICHES FROM THE MARCH 1964 ALASKA EARTHQUAKE'®

By Arthur McGarr, Lamont Geological Observatory of Columbia University, Palisades, N.Y., and Robert C. Vorhis,

Seismic seiches caused by the Alaska
earthquake of March 27, 1964, were
recorded at more than 850 surface-
water gaging stations in North America
and at 4 in Australia. In the United
States, including Alaska and Hawaii,
763 of 6,435 gages registered seiches.
Nearly all the seismic seiches were
recorded at teleseismic distance. This
is the first time such far-distant effects
have been reported from surface-water
bodies in North America. The densest
occurrence of seiches was in States
bordering the Gulf of Mexico.

The seiches were recorded on bodies
of water having a wide range in depth,
width, and rate of flow. In a region con-
taining many bodies of water, seiche
distribution is more dependent on geo-
logic and seismic factors than on hydro-
dynamic ones. The concept that seiches
are caused by the horizontal accelera-
tion of water by seismic surface waves
has been extended in this paper to show
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ABSTRACT

that the distribution of seiches is related
to the amplitude distribution of short-
period seismic surface waves. These
waves have their greatest horizontal
acceleration when their periods range
from 5 to 15 seconds. Similarly, the
water bodies on which seiches were re-
corded have low-order modes whose
periods of oscillation also range from 5
to 15 seconds.

Several factors seem to control the
distribution of seiches. The most im-
portant is variations of thickness of low-
rigidity sediments. This factor caused
the abundance of seiches in the Gulf
Coast area and along the edge of sedi-
mentary overlaps. Major tectonic fea-
tures such as thrust faults, basins, arches,
and domes seem to control seismic
waves and thus affect the distribution
of seiches. Lateral refraction of seismic
surface waves due to variations in local
phase-velocity values was responsible for
increase in seiche density in certain areas.

Seismic waves from the Alaska
earthquake of March 28, 1964,?
were so powerful that they caused

1 Lamont Geological Observatory Contribution
1070.

2The date and time of an earthquake can be given
either as local or Greenwich time. In and near the
epicentral region, it is customary to give the local
time, such as 5:36 p.m. A.s.t. on March 27, 1964, for
the Alaska earthquake. In studies of a worldwide
nature, the date and time of an earthquake are
usually given in Greenwich time. Thus, the Alaska
earthquake occurred at 03:36 on March 28, 1964,
G.c.t.

INTRODUCTION

water bodies to oscillate at many
places throughout North America.
Those oscillations, or seismic
seiches, were recorded at hundreds
of surface-water gaging stations
although they had rarely been
reported following previous earth-
quakes and, when reported, had
received little study. Local reports
of numerous seiches resulting from
the Alaska earthquake prompted
one of the authors, Vorhis, to
request records of Alaska earth-

For example, the Rocky Mountains pro-
vided a wave guide along which seiches
were more numerous than in areas to
either side. In North America, neither
direction nor distance from the epicenter
had any apparent effect on the distribu-
tion of seiches.

Where seismic surface waves propa-
gated into an area with thicker sediment,
the horizontal acceleration increased
about in proportion to the increasing
thickness of the sediment. In the Mis-
sissippi Embayment however, where the
waves emerged from high rigidity crust
into the sediment, the horizontal accele-
ration increased near the edge of the
embayment but decreased in the central
part and formed a shadow zone.

Because both seiches and seismic in-
tensity depend on the horizontal accelera-
tion from surface waves, the distribution
of seiches may be used to map the
seismic intensity that can be expected
from future local earthquakes.

quake seiches from his colleagues
in the U.S. Geological Survey and
from other hydrologic organiza-
tions both in North America and
throughout the world. The replies
identified most locations where
seiches were recorded. In the
United States, of all gages which
could have recorded a seiche at
the time of the Alaska earthquake,
slightly more than 10 percent did.
Factors other than the nature of
the recording installation and the
E1
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with water. The analysis included
a few factors influencing the size
of the seismic surface waves and
several possible damping mecha-
nisms. This theory is discussed in
the section on ‘“General Theo-
retical Background” (p. E5).

In a paper on hydrologic effects
of the Alaska earthquake outside
Alaska, Vorhis (1967) summarized
seiche records for the conter-
minous United States and Hawaii.
Those records and others that
were obtained subsequently are
described and interpreted in the
present paper. Most of the data
were received from the Water
Resources Division of the U.S.
Geological Survey, others were
furnished by the Tennessee Valley
Authority, the Walla Walla Dis-
trict of the U.S. Corps of Engi-
neers, and the Illinois State Water
Survey.

Data on seiches in Canada were
compiled by the Water Resources
Branch of the Canadian Depart-
ment of Natural Resources and
were supplied by the Canadian
National Committee for the Inter-
national Hydrologic Decade. Some
additional unpublished seiche data
for Manitoba, Saskatchewan, and
Ontario were compiled by P. W.
Strilaeff (written commun., 1964).

Records of four seiches were
received from Australia. One on
the Victoria River in northern
Australia was furnished by the
Northern Territory Administra-
tion of the Commonwealth of
Australia, one on the Tantangara
Reservoir in New South Wales was
furnished by the Snowy Moun-
tains Hydro-Electric Authority,
one on a reservoir at Canberra was
furnished by Robert Underwood
of the Australian National Uni-
versity, and one on the Melicke
Munjie River in eastern Victoria
was furnished by the State Elec-
tricity Commission of Victoria.
These seiches were the most dis-
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tant and were the only ones known
from outside North America and
Hawaii.
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GENERAL THEORETICAL BACKGROUND

The seiches caused by the Alaska
earthquake can be considered for
purposes of analysis to have oc-
curred in two distinct regions. One
region, comprising most parts of
Alaska, is an area of great seismic
intensity where seiches can be
caused by mechanisms such as
landslides, submarine slides, tilt-
ing, tsunamis, and seismic surface
waves. This variety of mechanisms
makes the determination of the
cause of a given seiche difficult.
Seiches in this epicentral region of
the Alaska earthquake are there-
fore not discussed.

The other region is in effect the
rest of the world outside Alaska. In
this region, most of which is at
teleseismic distances from the epi-
center, inelastic effects are unim-
portant and seismic seiches are
generated solely by seismic surface
waves. Although tsunamis also
may occur in coastal areas, they
travel so much more slowly than
surface waves and have such long
periods that the two cannot be
confused.

The data considered in this
paper are chiefly from charts of
water-level recorders operating on
continental bodies of water, pri-
marily rivers, reservoirs, small
lakes, and ponds. The primary
problem, then, is to determine
how seismic surface waves interact

with bodies of water of various
sizes and shapes. A theory of inter-
action has been developed only for
the long channel with rectangular
cross section (McGarr, 1965). Al-
though this model is idealized, it
contains most of the interesting
features of realistic and compli-
cated situations. Further, the nat-
ural periods of response for water

cos [(2n+1)rx L~

AH o
n(z O=+_"" 2 o1

where

bodies can be approximated fairly
well by using the long-channel
results.

According to McGarr (1965) the
free surface level of an infinitely
long channel will behave under the
influence of a uniform time-de-
pendent horizontal force per unit
mass, F(t), according to

1] . j;t F(,r)e_k(‘—T)/Z

i [CrtDi=0 g, )

n(z, t)=height of the free surface above the undisturbed level,
H=depth, L=width, c=+/gH , the velocity of long water waves, g=gravity
field strength, k=a damping constant, 7=an integration variable,
t=time in seconds, n=an integer variable of summation.

Figure 1 (next page) shows the
cross section of a theoretical chan-
nel and the coordinate system
applied to it. The force per unit

0 (0, )=-+2H >

mC n=0 2n—l—1

where

mass due to the horizontal ac-
celeration is in the z direction.
A water level recorder at the edge
of the channel will record

1 J;‘F(T)e-k(z—mz. sin [%)] dr (2)

7(0,t) =the height of the free surface above the undisturbed level at

the edge of the channel.
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shown continued for 2 hours or
more, but the one for Wheeler
Reservoir on the Tennessee River
at Triana, Ala., lasted only about
40 minutes.

GAGING STATIONS,
INSTRUMENTS, AND
THEIR RECORDS

At the time of the Alaska earth-
quake, the Water Resources Divi-
sion of the U.S. Geological Survey
had about 8,150 recorders in opera-
tion, of which 6,435 were equipped
to give a continuous record on
which an event such as a seismic
seiche could be recorded. Seiches
were recorded on 763 charts.
About half (356) were recorded in
the States on or near the Gulf
Coast and most distant from the
epicenter, namely, Alabama,
Arkansas, Florida, Georgia, Mis-
sissippi, Louisiana, and Texas
(pl. 1).

The remaining 1,700 stations
were equipped with a digital-type
instrument that records a water-
level measurement at 15-minute
intervals and consequently cannot
record any sudden changes such
as seismic seiches. Because the
trend currently is to install such
instruments in place of the
continuous-record type, the Alaska
earthquake may be the last major
earthquake for which seismic
seiches can be widely recorded.

Seismic seiches were recognized
on charts from three types of
recorders, the continuous-analog,
the bubble-gage, and the deflec-
tion-meter. The last records direc-
tion and velocity of flow and is
used on streams and canals in
Florida where stage-discharge rela-
tions that prevail elsewhere cannot
be used, because gradients are
so low and directions of flow vary
with changing stages of the ocean
tides.

Each type of gage and recorder
has its special characteristics that
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March 27
T

4
March 28
T

Upward component

Tennessee River at
Kelley’s Ferry, Tenn.

Ruth Canal! near Ruth, La.)

00:00 G.C.T. 12:00

4.—Three types of bubble-gage records
of Alaska earthquake seiches.

in part govern the kinds of seiche
records that were obtained. Those
characteristics and their effects
were discussed in some detail
by Vorhis (1967, p. C5, C6, C9).
In brief, the continuous-analog
records of stage generally are the
most revealing. The movement
tends to be symmetrical above
and below the level prevailing
before the onset of the seiches.
Because of damping effects in
the stilling wells in which the
recorder floats operate, the fluctua-
tions in stage recorded during
seiches are smaller than the actual
amplitudes of the seiche waves.
There is no consistent degree of
damping, for each installation
has its individual character. Con-
sequently, it is impossible cur-
rently to derive a factor by which

to convert recorded amplitude to
true amplitude. The seiches illus-
trated in figures 2 and 3 are from
continuous-analog recorders. The
bubble gages have a built-in delay
that may cause a seiche to be
recorded as a brief or prolonged
drop in stage or rise in stage or as
an asymmetrical fluctuation (fig.
4). Simultaneous traces of stage
and flow, recorded on continuous-
analog charts in Florida, and the
effects of the seiches are shown in
figure 5.

1964

March 27 March 28

|
A. Snake Creek Canal near Hialeah, Fla.

|4
|k
| Flow !L E L
ER
| =
|
Stage |

+

LFT B.| Tamiami Canal near
Coral Gables, Fla.

C. Biscayne Canal near Miami, Fla.

| |
00:00 G.C.T.  12:00

5.—Seiche effects of Alaska earthquake
on stage and flow, Miami area, Florida.
A, Fluctuation in flow, no change in
stage: B, fluctuation in stage, no change
in flow; C, fluctuation in both stage and
flow, ‘“‘permanent’’ decrease in flow.
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reservoir would be 11 and 4
seconds. The reservoir that had
the 15-inch seiche is a rectangular
prism whose length, width, and
depth are about 130, 41, and 8
meters, respectively. If the seiche
had water movement parallel to
the length, then the first three
modes had periods of 29, 10, and
6 seconds. If the seiche was
parallel to the width, then the
periods of the first two seiche
modes were 9.2 and 3.1 seconds.

Two seiches, that lasted some-
what more than an hour each,
were recorded in two drums of
liquid ethylene (density=0.529
gm per cm~®) at the Louisiana
Division of the Dow Chemical Co.
in Plaquemine, La. The tanks
are about 18 meters long and the
average depth of the liquid was
about 1.0 meter. The fundamental
seiche mode would have had a
period of about 10 seconds and
the third mode a period of 34
seconds.

Thus, in all examples where
the size and shape of the body of
liquid is known, and for which
a seiche was recorded, at least

SEISMIC SEICHES

one of the first three seiche modes
lies in the period range of 5 to 15
seconds. Modes which are of
higher order cannot be expected
to be important because of the
1

2n+41
equation (2).

For the purposes of this study,
it would have been ideal if all the
bodies of water had been of the
same shape, size, and orientation.
Then measurements of the seiche
amplitudes would indicate only
the distribution of seismic surface-
wave acceleration. This ideal situ-
ation is not even approached, so
some assumptions were necessary.
As stated on page E6, one major
assumption was that in an area
having a large number of surface-
water recorders, most of the re-
corders were able to record a mar-
ginally detectable seiche. If the
seismic waves were amplified, a
larger percentage of recorders
would show a seiche. Conversely,
if the seismic waves were atten-
uated, no seiches would have been
generated or recorded. The data
support these assumptions. To

which occurs in

factor
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make the data more homogeneous,
little emphasis was placed on those
from reservoirs and canals, which
are such good resonators that any
in any part of North America
probably would have experienced
a seiche at the time of the Alaska
shock. The data considered most
valid for deducing the seismic
surface-wave horizontal-accelera-
tion distribution are from creeks
and small rivers, which are gen-
erally poor resonators. As table
2 shows, nearly all the bodies of
water in this study (mostly small
rivers and streams) have low-
order modes whose periods are in
the 5- to 15-second range.

The observed geographic dis-
tribution of seiches from the
Alaska earthquake was apparently
controlled both by geologic fea-
tures and by certain character-
istics of seismic surface waves.
The two kinds of control will be
discussed separately, but their
effects are not wholly separable
because the surface waves may
be strongly modified by the geo-
logic materials and structural fea-
tures they traverse.

INTERPRETATION OF SEICHE DISTRIBUTION

RELATION TO GEOLOGIC
FEATURES

The influence of major geologic
features on the distribution of
seiches became apparent when
seiche locations were plotted on
the tectonic map of the United
States (U.S. Geol. Survey and
Am. Assoc. Petroleum Geologists,
1962). A simplified version of this
map is shown as plate 1.

SEDIMENT THICKNESS

In all but three areas of North
America—the northeast end of
the Mississippi Embayment, the

area near Miami, Fla., and the
Great Valley of California—the
density of seiches seems to be
roughly proportional to the thick-
ness of low-rigidity sediments. Ex-
treme examples of this density
distribution are shown by the
concentration of seiches in the
Mississippi Delta region along the
Gulf Coast of Louisiana, where
sediment thickness is maximum,
and by near absence of seiches on
the Canadian Shield, where sedi-
ments are almost nonexistent.
Along the Gulf Coast eastward
and westward from Louisiana the
regular decrease in number of

seiches as the deposits become
thinner is particularly striking.
The anomalously high density of
seiches near Miami and the anom-
alously low densities at the head
of the Mississippi Embayment and
in the Central Valley of California
are discussed on pages E19 and
E20.
THRUST FAULTS

Thrust faults apparently pro-
vide a favorable environment for
the generation of seiches. The
relationship is especially clear in
Georgia, where seiches were re-
corded at gages on the Brevard
Rome, Towaliga, and Whitestone












1.55 km sec™ and a density, p,
of 2.17 gm cm™3. The thickness
of the layer ranges from H=0 to
H=6.0 km. As shown in figure
9, an amplification of as much as
2.5 can be provided by a thick
layer of sediments. This mecha-
nism for amplification of surface
horizontal displacement and ac-
celeration predicts that the den-
sity of occurrence of seiches will
be approximately proportional to
the thickness of the elastic sedi-
mentary layer. This theory seems
to agree well with the density of
seiches along the Gulf Coast.

In the northeast part of the
Mississippi Embayment, however,
the theory is less well substan-
tiated, for the seiche density was
much lower in the embayment
where sediments are thick than
in the surrounding areas (pl. 1,
fig. 6). We have considered the
possibility that the theory for
normal-mode surface waves may
explain the apparent attenuation
of horizontal acceleration in the
areas of extremely low rigidity
sediments such as may be found
in that part of the Mississippi
Embayment.

Figure 10 (next page) shows the
variation in amplitude of surface
horizontal acceleration (which is
proportional to the amplitude of
surface horizontal displacement)
as a function of “layer” shear
velocity for 6- and 10-second
period Rayleigh waves propagat-
ing in a crustal model. This
crustal model has the same struc-
ture as the Canadian Shield ex-
cept that the upper 1 km has
been replaced by a layer with a
compressional-wave velocity of 3.0
km sec™!, a density of 2.3 gm
cm~?, and a shear velocity that
ranges from 1.0 to 0.1 km sec™!.
The horizontal displacement has
been normalized, so all the waves
of a given period transport the
same amount of energy. For ref-
erence, the horizontal acceleration

275-832 O - 68 - 4
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produced by 6- and 10-second
waves in an unmodified Canadian
Shield model are —0.94 and —0.93
(expressed in the same relative
units used in fig. 10). If only the
waves of 10-second period are
considered, then low horizontal
acceleration would result if the
shear velocity were in a narrow
region near 0.475 km sec™!. How-
ever, the 6-second waves have a
horizontal displacement of more
than 2 for 8=0.475. Similarly, the
value for the 6-second waves is
zero where the 10-second waves
provide a horizontal acceleration
of more than 1.5. We are consid-
ering a band of periods between 5
and 15 seconds and low accelera-
tions for the entire band, or even
for a large fraction of the band,
obviously will not occur where
shear velocities are greater than
0.1 km sec”!. Thus, ordinary
surface-wave theory does not seem
to explain the low seiche density
observed in the northeastern part
of the Mississippi Embayment.

The data suggest that the bound-
ary between hard and soft
material and possibly the finite
extent of the sediments must be
considered in any theory that
seeks to explain phenomena such
as those observed in the upper
Mississippi Embayment.

In summary, sediments of low
rigidity seem to be capable of
amplifying or, in isolated cases,
attenuating the horizontal accel-
eration of surface waves. Surface-
wave theory can predict the
amplification of horizontal accelera-
tion for crustal models having a
surfical layer of elastic sediments,
but it cannot predict attenuation.

IRREGULAR STRUCTURES

Short-period surface waves are
generally observed to travel more
efficiently parallel to tectonic fea-
tures than perpendicular to them
(Sutton and others, 1967). Waves
traveling in a direction perpen-

E19

dicular to a tectonic trend are
attenuated rather rapidly, al-
though the mechanism of atten-
uation is not understood at
present (Richter, 1958, p. 143).
The distribution of seiches indi-
cates that, in addition, the hori-
zontal displacement of short-
period surface waves is amplified
in regions of rapidly changing
crustal structure, especially where
surface waves travel across struc-
tural features in a direction normal
to their trends.

In the Appalachian basin, nearly
all of the seiche activity occurred
on the northwest side of the basin;
there was a pronounced shadow
zone to the southeast. Seiche
activity was strongest in the
region where the beds begin to
dip under the Appalachian basin.
In Ohio, there is a belt of activity
parallel to the contacts of Pennsyl-
vanian beds that dip under the
basin.

In the Valley and Ridge prov-
ince of southern Tennessee, the
areas of high seiche density coin-
cide with surface contacts of
southeast-dipping beds and with
traces of thrust faults. There is no
pronounced shadow zone on the
lee side of the tectonic belt;
rather, the seiche activity seems
to continue at a somewhat di-
minished, but constant, level
across Georgia and South Caro-
lina to the coast. The Arkoma
basin did not produce a shadow
zone, perhaps because it is nar-
rower and not nearly as deep as
the Appalachian basin.

In summary, beds that thicken
in the direction of wave propaga-
tion seem locally to amplify the
horizontal acceleration of seismic
surface waves; extremely deep
sedimentary basins may attenuate
short-period surface waves and
thus cause shadow zones.

The continental margin also
appears to attenuate short-period
waves. Great-circle paths from the
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TaBLE 3.—Seismic effects from the Alaska earthquake at surface-water gages—Continued

Datum of Discharge Seiche
Station Station name and location Latitude | Longitude gage Stage Time (cfs) double Remarks
number (ft) 1t) or storage| amplitude
(acre ft, (ft)
UNITED STATES—Continued
Alaska —Continued

30-1020 Hasselborg Creek near Angoon.._..._| 57°39’40"" | 134°14’55" 205 1.45 ? 8 . 15

30-1080 Pavlof River near Tenakee_ .| 67°50'30"" | 135°02'10"" 15 4,18 03:50 38 0. 72

30-2115 Tebay River near Chitina._ _| 61°13'55" | 144°11'50" | 1,796.23 | ... ... 03:50 ice .03+ Float was frozen solidly in ice.

30-2160 Power Creek near Cordova....__.__..| 60°35'15" | 145°37/05" 33.5 700 | . 50 .27 Stage dropped 0.07 ft, rose
gradually 1.88 ft in 70 min,

: then declined 0.46 ft in 3 hr.

30-2370 Nellie Juan River near Hunter...____ | 60°25'20" | 148°43'30"" 90 4.97 ..o 28 .02+ Earthquake dislodged batter-
ies of manometer control
unit gnd caused loss of
record.

30-2390 Bradley River near Homer._________. 59°45'25"" | 150°51°00” | 1,050 .97 04:00 30 | .25/.33 Chart indicates only one up-
and-down seiche motion.
Water level then receded
0.40 ft in 6 hr, and gradu-
ally rose. Many aftershocks
were recorded.

30-2435 Snow River near Divide...____.__.__ 60°18'05’ | 149°14’10” | 1,050 2.88 03:30 16 | No seiche Water rose 1.02 ft in 20 min,
then returned to normal
oger k24 hr. Three gt&er-

ed.

30-2480 Trail River near Lawing_____._______ 60°26700"” | 149°22/20"" 460 | 2.8 | oooo.... 63 1.02 Shocks were recor

30-2610 Cooper Creek at mouth near Cooper | 60°28’30"” | 149°52'30"” 450 - 03:20 6 [ Tr. Float was frozen in before

Landing. and after quake.

30-2760 Ship Creek near Anchorage.__.._.._. 61°13’25"" | 149°38’00"" 530 03:00 11 .95/, 58 Earthquake dammed creek
o o i Maroh 3t
off flow t. arcl .

30-2900 Little Susitna River near Palmer...._ 61°42/40" | 149°13’40” 920.6 | -ooooooooo.. 03:30 19 | .17.13 Float released from ice by
quake. Irregular change of
stagg during 18 hr after

uake.

30-2957 Terror River at mouth near Kodiak.. | 57°41’50"”” | 1563°10’10" 10 1.90 03:20 13 .27 ’I‘gunami crests 330, 460, 500,
5310,hand 610 mindag;er
selche was recorded,

30-2960 Uganik River near Kodiak._.__._____ 57°41'05"" | 153°25’10"" 20 4,17 03:25 75 .00/.03 Tsunami crests 330, 450, and
520 min after seiche was
recorded.

30-2963 Spiridon Lake outlet near Larsen |57°40'40’ | 153°39'00" 440 .52 03:35 30 [1.18/.02 0.2 ft surge began shortly

el after quake was recorded;
it continued through
Mar h 28 and diminished
through 29th.

30-2972 Moyrtle Creek near Kodiak._.__.____. 57°36'15"" | 152°24’10” 50 1.15 (1753 1 J .25 Tsunamli crests 60, 120, and
170 min after seiche was
recorded.

Arizona
9-3834 Little Colorado River at Greer....._. 34°01’ 109°27 8,500 1.97 03:30 1.6 | Noseiche | Temporary 0.002 ft drop in
stage.
9-3880 Little Colorado River near Hunt...._ 34°39’ 109°42' 5,371. 59 6. 32 04:00 .0 | No seiche A residual 0.005-ft drop in
tage.
9-3935 Silver Creek near Snowflake..._____. 34°40'00” | 110°02'30" 5,204.1 1.70 04:15 3.1 .02 Sto8
9-3975 Chevelon Fork below Wildcat Can- | 34°38’ 110°43’ 5,905. 16 2. 66 03:30 3.3 .1
yon, near Winslow.
9-4210 Lake Mead at Hoover Dam.__.______ 36°00’58"" | 114°44'13" MSL | 1,123.75 03:45 14,952,000 .11 Seiche lasted about 60 min
. near a fault.
9-4690 San Carlos Reservoir at Coolidge | 33°10’30"” | 110°31’45" MSL | 2,412.22 03:50 63, 460 .35 Seiche lasted about 90 min
Dam, neall)' both a fault and a
raben.

9-4897 Big Bonita Creek near Fort Apache.. |33°40’10"" | 109°50’45”” | 5,910 2.77 03:40 25 .02 Og extension of a fault.

9-4975 Salt River near Chrysotile._____._____ 33°48' 110°30’ 3,354, 57 1.81 04:00 200 Tr. A residual 0.005-ft drop in
stage.

9-4985 Salt River near Roosevelt......._._.. 33°37/10” | 110°55’15" | 2,177.14 7.80 03:40 260 .02 On a fault.

Arkansas

7-0475 it. F"lx:ancis River at Marked Tree.... | 35°31’58" | 90°25'25" 196. 44 6. 60 :50 2,080 0.26

uxiliary. ___________ _ | 35031 90°25' | .o_.._. 8.1, 04: , 080 .06
7-0480 West Fork White Riv - | 35°59" °10" 1,233.00 1. 12 03:23 34 88
7-0490 War Eagle Creek near Hindsville____ | 36°12/02"" | 93°51/16"" 1,170.06 | oo | emmece | eemeeeeee .06
7-0560 Buffalo River near St. Joe. - | 35069’ 92°45' 560. 35 5. 56 03:40 1,250 12
7-0640 | Black River near Corning.___________ 36°24/05" | 90°32'03" 272.90 10. 70 03:30 4,100 .04 Near edge of Tertiary over-

. lap.
7-0690 Black River at Pocahontas...._..._.. 36°15" 90°58" 242.43 14.40 04:00 11,200 .11 On edge of Tertiary overlap.
7-0695 Spring River at Imboden. - | 86°12" 91°10" 254.07 5.08 04:00 1, 500 .04 Do.
7-0745 White River at Newport._.._....__.. 35°36/20"" | 91°17/20” 194, 09 16.93 03:50 36, 000 .30 Seiche may have lasted about
3"1(‘) m}nutes nea};r edge of
'ertiary overlap.

7-0759 Gléepe:ism;erry Reservoir near Heber | 35°31'15" | 91°52'42" | __.___.___ 441.12 04:10 1,846 .4 Seiche lasted about 110 min.
7-0768.5| Cypress Bayou near Beebe...____.. 35°01’30"" | 91°52'28"" | _______.__ 10.90 04:10 04 n edge of Tertiary overlap.
7-0770 | White River at De Valls Bluft _ | 34047 91027 15293 22.40 03:50 | 58,000 .16 On ode v P
7-1950 Osage River near Elm Springs. . _ | 36°13'15”7 | 94°17'20"" 1,052 1.58 04:10 36 .02
7-2470 Poteau River at Cauthron.___ 34°55'08’| 94°17'55" 569. 53 5.00 03:30 40 .02 On Choctaw thrust fault.
7-2494 James Fork near Hackett_.___.__.___ 35°00'45'" | 94°24’25"" 459. 71 3.02 03:50 64 .16
7-2495 Cove Creek uear Lee CreeK.......... 35°43'20""| 94°24’30" 852 1.57 03: 50 8 .07 On extension of anormal -
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TABLE 3.—Seismic effects from the Alaska earthquake at surface-water gages—Continued

Datum of Discharge Seiche
Station Station name and location Latitude| Longitude gage Stage Time (cfs) double Remarks
number (ft) (ft) or storage | amplitude
(acre ft) (ft)
UNITED STATES—Continued
Arkansas —Continued
7-2515 Frog Bayouat Rudy.....____________ 35°31'25"" | 94°16'30"" 475.08 2.96 04:00 106 0.15
7-2540 Six Mile Creek Subwatershed 5 near | 35°13’45"" | 93°54’50" 475.83 13.44 | oo_.___ 1 .03 On possible extension of axis
Chismville. of anticline.
7-2551 Six Mile Creek subwatershed 23 near| 35°21'15"”” | 93°59'00" 400. 00 22,58 | ... 3.3/77 .01 On extension of a normal
Branch. fault. Bubble gage.
7-2555 Hurricane Creek near Branch________ 35021’ 93°56” 379.87 2.60 04:00 31 .03 OItl e)itensionof a normal
ault.
7-2570 Piney Creek near Dover._.__..______ 35°33’00" | 93°09’25"" 487. 66 3.56 04:10 580 .48 On axis of syncline. Seiche
from long way round world
at 05: 05?
7-2575 Illinois Bayou near Scottsville..______ 35°27'58"" | 92°02’28"" 447.54 6.40 03:50 485 .06
7-2615 Fourche La Fave River near Gravelly. | 34°52’ 93°39’ 410. 50 2.48 03:50 188 .26 Seiche lasted about 30 min.
On possible extension
of thrust fault.
7-2640 Bayou Meto near Lonoke..........___ |34°44’10” | 91°54’58" 199.11 10. 80 04:00 370 .03 Ofn pﬁssible extension of thrust
ault.
7-3370 Red Riverat Index__..__..._..__..__. 33°33/05"" | 94°02'25"" 6. 62 04:05 36, 600 .14 On edge of Tertiary overlap.
7-3395 Rolling Fork near DeQueen- . | 34°03’ 94°25’ 4.50 04:00 340 .04 Near edge of Cretaceous overlap.
7-3400 Little River near Horatio.. .. - | 33°55'10” | 94°23'15" 9.37 03:50 3,000 .00/. 08 Bubble gage.
7-3405 Cossatot River near DeQueen. - | 34°03’ 94°13' 6.20 04:10 982 .08 Ntlagr edge of Cretaceous over-
D.
7-3410 Saline River near Dierks 34°06’ 94°05 5.90 04:05 95 .07 Do.
7-3494.3 | Bodcau Creek at Stamps. 33°22/00" | 93°31'20” 4.82 03:55 429 .01 On South Arkansas fault
zone.
7-3565 Ougchlta River South Fork at Mt. | 34°34’ 93°38’ 2.30 03:50 96 .1 A rtesidual 0.02-ft. drop in
stage. .
7-3575 Lake Ouachita near Hot Springs..... 34°34/20" | 93°11'50” | .......... 573.10 03:20 1,970,000 1.45 Seiche lasted about 140 min.
Ntear both an anticline and
a faul
7-3605 Lake Greeson near Murfreesboro.. ... 34°08"'55’ | 93°42'65"" | .. .__..... 537.10 04:00+ 209, 000 .45 Seiche lasted about 60 min.
t(’)1:1 fault and near intrusive
ody.
7-3615 Antoine River at Antoine._._....____ 34°02'20"" | 93°25'05" 229.33 4.10 03:45 165 00/. 02 Near edge of Cretaceous over-
lap. Bubble gage?
7-3621 Smackover Creek near Smackover... (33°20'40" | 92°46'45"" |.._____._. 5.80 03:50 235 .18 Near Arkansas fault zone.
7-3625 Moro Creek near Fordyce....... . °47" °20’ 160. 63 6.35 04:00 286 .06
7-3633 Hurricane Creek near Sheridan..._.. |34°19'10" | 92°20'40"" |__.____._. 9.70 03:40 300 .04
7-3635 Saline River near Rye....... .. 92°02’ 95 11.03 04:00 2,090 .10
7-3658 Cornie Bayou near Three Forks. 92°56'  |.......... 5.08 03:55 72 .02
7-3659 Three Creek near Three Creeks...... 92°53'  |.......... 1.91 04:00 13 .05
California
10-2904 Lower Twin Lake near Bridgeport_._. | 38°09'20” | 119°20'20"" MSL | 7,208.58 03:50 4, 0.06 Seiche lasted about 240 min.
On a normal fault.
10-3385 D%nnei Creek at Donner Lake near | 39°1925" | 120°14/00" 5,930 1.70 03:10 23 | No seiche Slight drop in stage.
ruc
11-1445 Salinas Reservoir near Pozo.......... 35°20’15"" | 120730705’ MSL | 1,293.41 04:00 20,600 .42 Seg:he l?sltileg about 300 min.
. n a fault.
11-1812 Chabot Reservoir near San Leondro.. | 37°43'17"" | 122°07’15" MSL 227.30 03:50 | coooooooaas .30 Seiche lasted 190 min.
11-1814.9 | San Pablo Reservoir near Residence. | 37°56’31"" | 122°15'40" MSL 305. 88 03:45 | oooeooo-. .06 Seiche lasted about 140 min but
was poorly recorded. On
Hayward fault.
11-1829.2 | Lafayette Reservoir near Briones |37°53'05" | 122°15'40” MSL 445, 64 04:00 | coieeeoennn- .00/.02 Bubble gage? Seiche lasted
Valley. about 240 min. On Hay-
ward fault.
11-1905 Isabella Reservoir near Isabella__ ... 35°38’50" | 118°28’50" MSL | 2,557.45 03:20 167,700 {eeeeoeeea. May be effect of wind. Dura-
tion about 230 min. Near
Kern Canyon fault.
11-2047 Lake Success near Success............ |36°03’40” | 118°55'18" MSL 598. 42 04:00 18,400 | Noseiche | Water level rose 0.02 ft in 10
min. Near edge of Sierra
Nevada batholith. .
11-2109 Lake Kaweah near Lemoncove....... 36°24’53"7 | 119°00°07"" MSL 571.06 04:00 8, 450 .06 Seiche lasted about 50 min.
On edge of Sierra Nevada
batholith.
11-2150 N%rth Fork Kings River near Cliff | 36°59’38” | 118°58’50"” | 6,143.95 3.03 03:50 15 .05 Do.
amp. . .
11-2210 Pine Flat Reservoir near Piedra_..... | 36°49'55” | 119°19'25" MSL 861.01 03:50 543,000 .14 Seg(&l)le seemingly lasted about
min. .
11-2501 Millerton Lake at Friant____.________ 37°0000” | 119°42'10" MSL 518.07 03:50 274, 300 .03 Seiche lasted about 100 min.
Near edge of Sierra Nevada
batholith.
11-2713.5 | Merced River at Cressey--........... 37°25'28" | 120°89'47" | ... 10. 34 03:45 | ... .01 In Central Valley.
11-2745. 5 Sa}r}l J gaqum River at Crows Landing |37°26'52”” | 121°00'44” | _._______. 38.75 04:00 | oo .04 Do.
ridge .
11-2875 Don Pedro Reservoir near La Grange. | 37°42'48’ | 120°24'14"’ MSL 575. 40 03:30 200, 700 .02 Record rather indistinct.
11-2884 Tlllaollémne River at La QGrange [37°39'59"" | 120°27°40"" | _..___.._. 167.34 (1757071 R R, .01
ridge.
11-2905 San ,Joaquin River at Maze Road |37°3828" | 121°13'37"" |.......... 14. 56 03:50 | —o.oooooo.. .02 In Central Valley.
ridge.
11-2999. 95 Tti]loch Reservoir near Knights |37°52/30"" | 120°36'15"" MSL 496. 10 04:20 51,400 .07 Seéghe may have lasted about
erry
11-3087 Neéw Hogan Reservoir near Valley | 38°09'00” | 120°48'45" MSL 598.45 03:50 25,800 .12 Seiche lasted about 60 min.
prings. .
11-3166 N;)Igth Fcork Ilzlokelumne River above | 38°26'45" | 120°29'15"" | _.......... 2.73 03:45 | oo .02 Slight residual drop in stage.
iger Creel .
11-3200 Pardee Reservoir near Spring Valley. | 38°1530”” | 120°51'00’ MSL 551,83 04:00 176, 400 .38 Seiche lasted about-180 min.
11-3700 Shasta Lake near Redding........__. 40°43'10" | 122°25'10"" MSL | 1,018.75 04:00 8, 257, 100 .25 Seiche lasted about 120 min.
11-3879.95| Black Butte Reservoir near Orland.. | 39°48'50” | 122°20'10" MSL 429.40 03:45 27, .02 Seiche lasted about 60 min. On

a fault.
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TABLE 3.—Seismic effects from the Alaska earthquake at surface-water gages—Continued

Datum of Discharge Seiche
Station Station name and location Latitude | Longitude gage Stage Time (cfs) double Remarks
number (ft) (ft) or storage | amplitude
(acre ft (ft)
UNITED STATES—Continued
Louisiana—Continued
7-3840 Twelve mile Bayou near Dixie_._____| 32°38’45" | 93°52'40// 140. 00 4,63 04:10 1,400 0.1 On south side of dome.
7-3855 Bayou Teche -at Arnaudville. .. .| 30°23'50’” [ 91°55'50’" MSL 13.60 03:55 1,140 |(.11/.17 Float gage.
7-3865 Bayou Bourbeau at Shuteston.______ 30°25'40/" | 92°05'30"" 27.14 2.00 04:00 . . Sharp change in water-level
trend after seiche.
7-3867 Ruth Canal near Ruth_._______.___.__ 30°14’35"" | 91°53'05" MSL 10. 45 03:40 186 |.09/.15 Bubble gage.
8-0120 Bayou Nezpique near Basile. _ 30°28'50"" | 92°37755'" 3.39 8.95 03:55 | _______._._. .22
8-0130 Calcasieu River near Glenmora. 30°50°45"" | 92°40/25" 110. 77 9,25 04:00 | ..o._.._ Tr.
8-0135 Calcasieu River near Oberlin_._. 300387257 | 92°48'50"" 39.43 8.96 03:50 920 .20
8-0140 Six mile Creek near Sugartown._. 30°48’52'7 | 92°55'734 82.16 3.70 04:05 165 .08
8-0142 Ten mile Creek near Elizabeth_____. 30°50'11"" | 92°52'26" 94. 38 376 | ... 82 | ... Chart time not corrected.
’I‘ﬁwotpossible earthquake
effects.
8-0145 Whiskey Chitto Creek near Oberlin__| 30°41’55'/ | 92°53'35'/ 46, 24 5.07 04:05 450 10/.13 Float gage.
8-0148 Bundick Creek near De Ridder_.____ 30°49'09"” | 93°13'51”" 113.75 3.81 04:00 92 .14
8-0150 Bundick Creek near Dry Creek.______ 30°40'55”7 | 93°02'15"" 56. 92 3.90 04:00 170 .12
8-0155 Calcasieu River near Kinder_________ 30°30'10"" | 92°54’55"" 11.95 6.80 04:00 1,800 .04 A residual 0.03-ft drop in stage.
8-0160 English Bayou near Lake Charles..._ | 30°16’17"” | 93°10'37"/ MSL 1.9 04:00 | ... .24 Ea;'tllquga.tlgg recorded at time
of high tide.
8-0164 Beckwith Creek near De Quincy - ... | 30°28’157 | 93°21’35/ 25.29 3.40 04:00 54 .05
8-0168 Bear Head Creek near Starks__._____ 30°13'59’” | 93°37/44" 16. 34 9.14 04:00 56 .12
8-0230 Bayou Castor near Logansport.._____ 31°58'25'7 | 93°58'10"" 171. 20 2.65 04:00 12 .03
8-0235 Bayou San Patricio near Noble. 3104315 | 93°42'25"" 169.73 5.16 04:15 64 .04
8-0240. 6 | Blackwell Creek at Many..._. 31°34/50” | 93°27'45" 224.12 2.35 04:00 .3 .04
8-0255 Bayou Toro near Toro__._._ 31°18'257 | 93°30/ 56" 138. 00 4. 30 03:50 80 .15
8-0275 Bayou Anacoco near Leesville 31°09/35"" | 93°21'05”" 190. 58 6.82 03:55 212 .07
8-0280 Bayou Anacoco near Rosepine.___.__ 30°57'10” | 93°21'10"/ 118.09 6.23 03:55 380 .16
Maine
No seiche was recorded at any gaging station.
Maryland
1-4900 Chicamacomico River near Salem____| 38°30’45"" | 75°52’50"" 10 1.85 03:50 30 0.04
1-5892 Gwynns Falls near Owings Mills____| 39°26’16" | 76°46'57'' 520 1.24 03:50 4.0 . 006
1-5948 St. Leonard Creek near St. Leonard__| 38°26'57" | 76°29'43" 5 2.94 04:10 7.6 .01
Massachusetts
No seismic seiche was recorded at any gaging station.
Michigan
4-0964 St. Joseph River near Burlington.___| 42°06'10"" | 85°02'25’" 930 2.74 04:00 140 0.01 On edge of Michigan basin.
4-0966 Coldwater River near Hodunk.._____ 42°01'45" | 85°0625" 900 2.99 04: 120 .01 On edge of Michigan basln; a
residual 0.01-ft rise in stage.
4-1115 Deer Creek near Dansville.__________ 42°36/30"" | 84°19'15" 889. 08 2.98 04:00 5 .01 On south side of Michigan
basin; a residual 0.01-ft drop
in stage.
4-1120 Sloan Creek near Williamston._.______ 42°40'30"" | 84°21’50"" 862.12 1.89 03:50 2.1 .01 Do.
4-1125 Cedar River at East Lansing.______ 42°43'40" | 84°28'40"" 824.39 3.65 03:40 115 No seiche Do.
4-1300 Cheboygan River near Cheboygan.__ | 45°34’40"" | 84°29'15'" 591.21 1.40 04:10 860 .00/.03 East of 10-mgal high.
4-1355 Au Sable River at Grayling...______ | 44°39’35"" | 84°42/45" 1,123.49 1.28 03:40 60 .03 East of 0-mgal high.
4-1356 East Branch Au Sable River at Gray-| 44°40'10"" | 84°42/20" 1,110 3.42 04:10 34 .05/.00 Do.
ng.;
4-1460 Farmers Creek near Leaper..._______ 43°02' 83°20’ 805.79 15. 50 03:40 19 .02 0,1)1 southeast side of Michigan
asin.
4-1505 Cass Riverat Cass City._...._________ 43°3510”” | 83°10’35"" | oo oo | S No seiche | A residual 0.01-ft rise in stage.
4-1606 Belle River at Memphis_.___________ 42°54’03" | 82°46'09"" 720 1.78 04:00 27 .02 Otl)l southeast side of Michigan
asin.
4-1635 Plum Brook near Utica______________ 42°3501"’ | 83°01'49"" 610 1.58 03:40 12 .015 Do.
4-1640.1 | N OAr}h Btranch Clinton River at |42°54'59" | 83°02'42"" 830 2.95 04:00 2 .01 Do.
mont.
4-1644 Deer Creek near Meade.._.______..__ 42°42'39" | 82°51'32"" 610 .70 04:00 8 .02 Do.
4- Kent Lake near New Hudson..._..__ 42°30'45" | 83°40'35" 868. 00 13.55 04:00 [ .07 On Howell anticline. On south
east side of Michigan basin
20 R L83 ; arllﬁilo-mglalﬂ high.
.......... - 84 [, e 03:55 21 . -million gallon reservoir.
.......... Reservoirs of City of Lansing. - - ) g5 84° ( 03:55 % 1.25 10-million gallon reservoir.
Minnesota
5-1076 Roseau River at RoSS................ 48°54'37" | 95°55’18"" 1,018. 44 1.55 03:50 5.0 0.03 N«laar edge of Cretaceous over-
ap.
Mississippi
2-4330 Bull Mountain Creek near Smithville} 34°05’ 88°2¢4’ 234.81 10.16 04:10 2,700 0.06 Preseiche effect(?).
2-4340 01d Town Creek near Tupelo........ 34°17'40" °42'35" 244,24 5.92 05:00 190 .08
2-4345 Euclautubba Creek at Saltillo....__._| 34°22'20”" | 88°42/00" 280 4.10 04:10 24 .03
2-4365 West Fork Tombigbee River near| 34°03'32" | 88°37/40" 194.01 10.48 04: 940 .17

Nettleton.
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TABLE 3.—Seismic effects from the Alaska earthquake at surface-water gages—Continued

Datum of Discharge Seiche
Station Station name and location Latitude | Longitude gage Stage Time (cfs) double Remarks
number (ft) (ft) or storage | amplitude
(acre ft) (ft)
UNITED STATES—Continued
Mississippi—Continued
2-4370 Tombigbee River near Amory..___.__ 33°59'10" | 88°33’05" 178.34 18.35 03:40 9, 800 0.27
2 Chookatonchee Creek near Egypt. 33°50'30"" | 88°46'30"" 226. 07 1.80 03:50 215 .04
2-4750 Leaf River near McLain_________ 31°06'10" | 88°48'30"" 42.15 7.81 03:20 4, 600 .18 On Wiggins uplift.
2-4765 Sowashee Creek at Meridian__ 32°2210"” | 88°40'40” 305. 95 3.08 04:00 70 Tr. '
2-4790 Pascagoula River at Merrill__________ °58’40"" | 88°4335"" 26. 25 11. 56 04:00 12, 500 .66 Do.
2- Pascagoula River at Cuinbest Bluff._ |30°35'10’/ | 88°34'20" | _._________ 9.28 04:00 | __.____.__.. .37
2-4793 Red Riverat Vestry_._.__.___________ 30°44’10" | 88°46'50"" 20. 10 7.80 04:00 800 .16
2-4825.5 | Pearl River near Carthage___._ - |32°42/25" | 89°31/35" 315.24 ? 04:30 ? .12? No vertical scale on chart.
2-4830 Tuscolameta Creek at Walnut________ 32°35' 89°28/ 332.70 15. 65 04:20 | ___.________ 11
2-4840 Yockanookany River near Kosciusko. °02/ 89°35’ 374.34 9.33 04:30 340 .02
2-4845 Yockanookany River near Ofahoma. |32°4220" | 89°40'20"" 311.15 6. 00 03:30 402 .08 A residual 0.03-ft rise in stage;
on east edge of Ouachita
tectonic belt.
2-4860 Pearl River at Jackson. _.- | 32°17207 | 90°10'45" 234. 90 27.72 04:00 18, 000 .05 On Jackson dome.
2-4885 Pearl River near Monticello _ | 31°33’ 90°05 158. 66 21.77 04:00 22, 500 .90
2-4892.4 | Lower Little Creek near Baxterville.. | 31°09’30” | 89°37/40"" 180 3.20 03:55 120 .07
2-4905 Bogue Chitto near Tylertown. 31°11” 90°17* 227.40 | _________ ? 600 Tr. Pen trace indistinct.
7-2680 Tallahatchie River at Etta____ 34°29'00”” | 89°13'30" 273. 48 11.45 05:00 980 .26
7-2830 Skuna River at Bruce___________ 33°58725"" | 89°20'50" 238.75 4.40 03:55 1, 280 .06
7-2900 Big Black River near Bovina 32°20'51" | 90°41’48” 84.93 26.85 ? 9, 000 .06
Missouri
5-5023 Salt River at Hagers Grove__________ 39°49'40"" | 92°14'10" 4.12 04:30 | .. __ 0.06 A residual 0.03-ft rise in stage.
6-8990 Weldon River at Mill Grove._. 40°18’ 93°36" .71 04:00 25 00/.02 Bubble gage.
6-8995 Thompson River at Trenton._ 40°04'45"" | 93°38'35"" 3.83 03:50 113 02/.00 Do.
6-9067 Flat Creek near Sedalia_._____ 38°39'35" | 93°15'10"" 2.25 03:45 10 .13
6-9216 South Grand River at Urich_ . 38°27/08" | 94°00'13"" 2.40 04:00 5 .00/.04 Do.
6-9270 Maries River at Westphalia_ 38°25’55"" | 91°59720"" 2.25 03:45 75 .00/.01 .
6-9278 Osage Fork at Dryrot________________ 37°38'00"" | 92°27'12"" 3.79 04:30 90 .01 On squttheast of Decaturville
uplift.
6-9280 Gasconade River near Hazlegreen____ | 37°45'35" | 92°27°05"" 3.40 04:00 500 .03 Do.
6-9285 Gasconade River near Waynesville___ | 37°52/20”” | 92°13’40’/ 3.30 03:50 720 .03 Do.
6-9355 Loutre River at Mineola. - °53'20"" | 91°34’30"” 3.29 03: 50 40 .02
7-0210 Castor Riverat Zalma_______________ 37°08’45"" | 90°04’30"’ 5.58 04:30 500 .04 Ontsougheast of domal
structure.
7-0375 St. Francis River near Patterson_____ 37°11’40"" | 90°30710"" 6.25 04:30 1, 600 .04 Do.
7-0395 St. Francis River at Wappapello__.__ 36055427 | 90°17°04”" | __________ 13.15 04:00 | ... .12 At edge of Tertiary overlap.
7-0435 Little River Ditch 1 near Morehouse. | 36°50°05"” | 89°43'50"" 280. 76 5.98 04:00 600 .05 Near edge of Tertiary overlap.
7-0630 Black River at Poplar Bluff__________ 36°45'35"7 | 90°23'15"” 317.38 8.50 04:15 760 .87 At edge of Tertiary overlap.
7-1866 Turkey Creek near Joplin____________ 37°07°15"" | 94°34’55"" 848. 80 1.96 04:10 11 .02 .
.......... Headwater . Diversion Channel at [37°13'54"" | 89°39/31” | __________ 8.70 04:30 [ .26 Seiche lasted about 40 min.
Dutchtown. On southeast of domal
structure.
7-1890 Elk River near Tiff City._.__________ 36°38" 94°35’ 750. 61 3.28 03:50 200 Tr.
Montana
5-0145 Swifteurrent Creek at Many Glacier. | 48°48'10"” | 113°3920’ | 4,860 1.55 04:30 16 0.08 On a thrust fault.
6-0375 Madison River near West Yellow-| 44°39'20"’ | 111°04’00”" | 6, 650 1.93 04:10 378 .07 May lie on buried extension of
stone. thrust faults:.that trend
northwest-southeast. This
ﬁage also recorded seiche from
. ake Hebgen earthquake.
6-0525 Gallatin River at Logan.__.__________ 45°53'10"" | 111°26'20"" | 4,082.3 3.33 04:30 712 .05 Onhpossilf)le legxtension ofa
thrust fault.
6-1185 South Fork of Musselshell River above | 46°27 110°23' 4,900 2.47 03:50 16 .02 On southeast end of Little Belt
Martinsdale. uplift.
6-1220 American Fork below Lebo Creek, | 46°24’ 109°46’ 4,170 2.25 03:45 14 .02
near Harlowtown.
6-1235 Musselshell River near Ryegate_.____ 46°18’ 109°12 3,580 2.86 04:00 21 .01
6-1307 Sand Creek near Jordan_ - _____._____ 47°15 106°51" 2, 586. 28 2.06 (1755 10 T I, .01 South 191 axis of Blood Creek
syncline.
6-1322 South Fork of Milk River near Babb. | 48°45'20"" | 113°10°00"" | .__..._.__ 294 | . 6 .05
6-1975 Boulder River near Contact_ . _._____ 45°3320" | 110°12'00” | 4,930 1.66 04:00 56 .015 On extension of a small fault
and on north edge of Bear-
. - tooth uplift.
6-2000 Boulder River at Big Timber__._.___ 45°50°05"" | 109°56'20"" 4,060 3.4 03:45 110 .04 On southeast end of Crazy
. . . Mountains basin.
6-2890 Little vli{ug,hlom River at State Line |45°01’ 107°37 4,450 1.84 04:05 71 .03 On a small fault.
near Wyola.
6-3075 Tongue River at Tongue River Dam, | 45°08’ 106°46" 3,050 93 04:00 126 .10 On north end of Powder River
near Decker. basin.
12-3018.5 | Kootenai River at Warland Bridge, |48°30°00" | 115°17/10" | __________ 5.22 04:00 2,150 .00/.02 Nontypical seiche with water-
near Libby. level decline and recovery.
Bubble gage? On northeast
flank of anticline.
12-3235 German Gulch Creek near Ramsey._ |46°00'50”" | 112°47'30” | 5,200 1.41 :00 6.2 Tr. On edge of batholith.
12-3588 Mai,dlf Gil‘ork Flathead River near (48°2950" | 114°00’30” | 3,130 .90 04:00 350 Tr. On a normal fault.
est Glacier.
12-3895 Tliglﬁpson River near Thompson |47°35'35" | 115°13'40* | 2,410 1.78 04:05 115 .04
alls.
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TABLE 3.—Seismic effects from the Alaska earthquake at surface-water gages—Continued

Datum of Discharge Seiche
Station Station name and location Latitude | Longitude gage Stage Time (efs) double Remarks
number (ft) (ft) or storage | amplitude
(acre ft, (ft)
UNITED STATES—Continued
Tennessee
3-4250 Cumberland River at Carthage______ 36°1442"" | 85°57'15" 456. 33 18.60 04:15 41, 300 0.36 Seiche lasted about 30 min.
On Cincinnati arch.
.......... Cumberland River at Rome. .. _._.._ [36°15’50"" | 86°04’10" 449.43 11.75 03:40 N .21 Do.
3-4265 Cumberland River below Old Hick- |36°15’39"" | 86°40'30" 399. 55 19. 60 04:10 37,400 .42 On northwest side of
ory. Nashville dome.
3-4280 erst 1F)‘mrk Stones River near Mur- |35°49'20” | 86°25'03"" 569. 51 3.35 04:00 400 .05 On crest of Nashville dome.
reesboro.
3-4670 Lick Creek at Mohawk______________ 36°12/09’” | 83°02'53"" 1,072.17 11.57 03:45 1,110 .03 In Bays Mountain syncline.
3-4910 Big Creek near Rogersville_. 36°25’34” | 82°57'07" 1,131. 67 2.76 04:00 138 .01 On a thrust fault.
3-4955 Holston River near Knoxvil 36°00756’ | 83°49'54"" 818. 06 2.23 03:50 1,260 ? Bubble gage; poor record.
Between two thrust faults.
3-5350 Bullrun Creek near Halls Crossroads. |36°06’52"" | 83°59’16/ 858. 51 3. 04:00 210 .03 Between two thrust faults.
3-5359.1 | Clinch River at Melton Hill Dam |35°53'04’/ | 84°18’13" MSL 793.20 04:00 54,800 .13 Seiche lasted about 160 min.
(head water). On a thrust fault.
3-5380 Whiteoak Creek at Whiteoak Dam_. |35°53/58"" | 84°19’34"" 756. 56 6.20 04:00 37 .06 On a thrust fault.
3-5382.25 | Poplar Creek near Oak Ridge....__._ 35°59’65"" | 84°20'23"" 750. 59 6.90 04:00 416 .04 Do.
3-5382. 75 | Bear Creek near Oak Ridge._... 35°56’50" | 84°21’48"" 755. 66 1.75 03:40 35 .02 Do.
3-5396 Daddys Creek near Hebbertsburg..__ | 35°59'53"" | 84°49'24/ 1, 450. 45 5.35 03:45 858 .07 Between two thrust faults.
3-5660 Hiwassee River at Charleston_.______ 35°17716 | 84°45'07"" 681. 54 16. 00 04:00 17,800 .08 0.
3-5675 South Chickamauga Creek near |35°00'50" | 85°12/27" 663. 41 12.25 04:00 5,820 .16 On an anticline between two
Chickamauga. thrust faults.
3-5710 Sequatchie River near Whitwell..___. | 35°12/22"" | 85°29/48’/ 644,72 12,00 04:25 4,110 .11 Betweel.'ti anthrust fault and
an anticline.
3-5845 Elk River near Prospect.__._.._..__.__ 35°01'39" | 86°56/52" 579. 64 17.20 04:00 13,700 11
3-5884 Chisholm Creek at Westpoint 35°08’04 | 87°31'45"" 603, 29 3.08 03:55 134 .04
3-5935 Tennessee River at Savannah 35°13'29" | 88°15’36'" 374.82 | ... 04:20 170, 000 .04 01]1 edge of cretaceous over-
ap.
3-5995 Duck River at Columbia__.__________ 35°37'05' | 87°01'56' 549, 80 14.30 04:15 7,460 .14
3-6055.5 | Trace Creek near Denver. . 36°03/26" | 87°53'54"" 391.39 1.87 03:50 54 .04
3-6065 Big Sandy River at Bruceto: 36°0219" | 88°13'42"" 385. 14 4,38 04:15 216 .13 Near eldge of cretaceous
overlap.
TVA Stations
.......... Tem%egiee Itt)iver at Chattanooga (Wal- | 35° 85° 621. 12 17. 69 04:00 160,000 .09 Between two thrust faults.
nut Street).
Emory River at Harriman.__._______ 35° 84° MSL 736. 50 04:00 5,000 .25 Seiche lasted about 60 min.
Holston River near Morristown. - |36° 83° MSL | 1, 050.80 04:30 940, 000 .10
Tennessee River at Kelleys Ferry.._. | .._.......| ... MSL 633. 07 04:00 150,000  |.12/.00 Bubble gage.
Tennessee River at Doughertys | ......_...[ ... MSL 04:00 450, 000 .14
390.0 4.48 04:00 .04
MSL 736.20 04:15 800, 000 .04
MSL 369. 10 04:45 3, 400, 000 .07
MSL | 1,050.74 - 940,000 Tr.
MSL | 1,000.97 1, 460, 000 .09 Seiche lasted about 80 min.
Texas
7-2996.7 | Groesbeck Creek near Quanah....... 34°21'20"" | 99°44'25"" 1, 425. 69 5.21 04:15 6.4 0.02 On south side of basin.
7-3121 Wichita River near Mabelle. _________ 33°45/35"" | 99°08'35"" 1,062.72 3.79 04:00 144 .04
7-3150 Little Wichita River near Henrietta.. |33°50’00"" | 98°12'30"’ 831, 57 6.19 03:55 .1 .08 Seiche lasted 30 min or more.
7-3315 Lake Texoma near Denison....._.._. 33°49'05'" | 96°34/20"" MSL 604.13 | ._.._.____ 1,777,200 .00/.04 01]13 Ot%wlchita. tectonic belt.
ubble gage.
7-3326 Bois d’Arc Creek near Randolph.__._. 33°28’30" | 96°21'50" 564. 38 2.25 04:20 .4 .03 On Ouachita tectonic belt.
7-3355 Red River at Arthur City........_._. | 33°52'30"" | 95°30'10"’ 380. 07 8.84 03:55 3,240 .04 On bgsin in Iélast Texas
embayment.
7-3368 Pecan Bayou near Clarksville_...____ 33°41/07" | 94°59’41" 365. 00 3.68 03:55 18 .08 .
7-3425 South Sulphur River near Cooper.... | 32°21 95°36' 374.91 1.09 04:00 4.5 .02 A sxiesidual 0.005-ft drop in
age.
7-3435 Whiteoak Creek near Talco......._... 33°19’ 95°05" 286. 45 3.31 04:00 12 .02 A l;esidual 0.01-ft drop In
stage.
7-3450 Boggy Creek near Daingerfield_.._._. 33°02/05" | 94°47'10" 258, 41 4.92 04:00 25 .03 i .
7-3460.5 | Little Cypress Creek near Ore City.. | 32°40’21" | 94°45'03'' 232. 67 4.53 04:00 84 .05 Seiche lasted about 45 min.
On westward extension of
Rodessa fault zone.
7-3460.7 | Little Cypress Creek near Jefferson._. | 32°45’ 94°30" 174. 60 5. 59 04:00 197 .03 On Rodessa fault zone.
8-0173 South Fork Sabine River near Quin- |32°53'52" | 96°15'11 461.40 3.27 04:00 .1 ].00/.01 Fl&at.gst)g&t On Ouachita tec-
an. nic .
8-0193 Lake Winnsboro near Winnsboro. ... | 32°53’10” | 95°20740"" MSL 410. 95 04:00 2,960 . 00/.03 Bubble gage. On north end
of East T'exas embayment.
8-0195 Big Sandy Creek near Big Sandy. ... | 32°36’12” | 95°05’32" 278.38 4.92 04:00 78 No seiche | A lasting 0.005-ft rise in
stage. Bubble gage. On
east edge of East Texas
embayment.
8-0207 Rabbit Creek at Kilgore. . _.._.....__ 3202317 | 94°54’11" 299. 80 2.90 04:00 20 .03
8-0222 Murvaul Lake near Gary...__.._____ 32002704 | 94°25’15"" MSL 264, 04 04:00 40,940 .10 Seiche lasted about 30 min.
with 0.04 ft of motion.
Between two normal faults.
8-0223 Murvaul Bayou near Gary..._....._. 32°01/54”” | 94°22'31” 217.82 3.10 04:00 7.5 .03 On a normal fault.
8-0285 Sabine River near Bon Weir_________ 30°4500"” | 93°36'30" 46.42 5.40 04:00 3,950 .19 Seiche lasted about 30 min.
On a normal fault.
8-0305 Sabine River near Ruliff_____________ 30°18710”” | 93°44’40” 4,08 11.85 03:50 6,920 .67 Seiche lasted about 50 min.
8-0320 Neches River near Neches___________ 31°53’32" | 95°25’50" 264. 06 6.30 04:00 294 .1 Soutl:)east sid‘(;a of East Texas
embayment.
8-0385 Angelina River near Zavalla. ._._____ 31°12/41’7 | 94°17'40" 104. 48 9.89 04:00 2,010 .63 Seiche lasted about 50 min.
8-0410 Neches River near Evadale___.__.___ 30°21/22"" | 94°05'36"" 8.25 12.04 04:00 6,200 .31 Seiche lasted about 60 min.
8-0680 West Fork San Jacinto River near |30°14/41” | 95°27/26 95. 03 6.42 04:00 208 .27 Seiche lasted about 40 min.

Conroe
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TaABLE 3.—Seismic effects from the Alaska earthquake at surface-water gages—Continued
Datum of Discharge Seiche
Station Station name and location Latitude | Longitude gage Stage Time (cfs) double Remarks
number (ft) (ft) or storage amplitude
(acre ft) (ft)
CANADA—Continued
Saskatchewan—Continued
6-1495 Battle dCreek near International |49°00'10" |109°25'20" 2,729.8 2.22 03:50 4 0.09/. 00
Boundary.
6-1580 Frenchman River above Eastend |49°29 109°00 3,040 1.76 03:45 12 .19
Reservoir near Ravenscrag.
6-1785 East nglar River at International |49°00°00” |105°24’30" 2,410. 92 2.65 04:00 4.5 .16
Boundary.
__________ Long Creek below Boundary Res- |49°06'43"" |102°69'42" |.__ | -ccooooo__. 03:35 I, .30 P. W. Strilaeff (1964, written
ervoir. commun.).
__________ Weyburn Reservoir near Weyburn. __ | 49°36’28" | 103°49'24"" | .| ... 03:50 [, .04 Do.
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