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Introduction

The magnitude 7.3 (Ms) east central Idaho earthquake occurred on October
28, 1983, at 14:06:06.3 UTC (08:06 a.m., MDT). The earthquake hypocenter was
located at 44.046 degrees North; 113.887 degrees West with a fixed depth of
10 km (PDE) by the U.S. Geological Survey in Golden, Colorado.

This earthquake was characterized by surface faulting, earthquake
fountains (water spouts), landslides, light phenomenon, and the fall of very
large boulders at Challis. Other geologic effects were ground cracks, the
development of a lake, changes in the flow of old springs, and the creation of
new springs.

Preliminary reports indicated the earthquake was felt 1in eight states:
Idaho, Montana, Nevada, North Dakota, Oregon, Utah, Washington, Wyoming, and
in the Canadian Provinces of Alberta, British Columbia, and Saskatchewan.

Two children were killed in Challis and one woman was injuried at Mackay
by the collapsing walls of buildings.

A field investigation was conducted from October 29 through November 2,
1983. The field survey was designed to determine intensities in the
epicentral area by documentating the amounts and types of damage to
structures, to household furnishings, and effects on people.

The results of the field survey, with photographs of earthquake damage
and geologic effects, are given in this report.

Topographic Setting

The earthquake epicenter was located in the Barton Flats area. This area
was located south of the Big Lost River and near the northern margin of the
White Knob Mountains. This location was 10 miles northwest of Mackay and
approximately 30 miles southeast of Challis--the two largest communities
closest to the epicenter (fig. 1 and fig. 2). The alluvial valley, bordered
on the east by the Lost River Mountain Range, on the west by the Pioneer and
White Knob Mountains, and on the north by the Salmon River Mountains at
Challis, was oriented in a northwest-southeast direction. Many of the rural
homes in the sparsely populated valley were located along the meandering Big
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Figure 1.--A schematic map that shows the locations of the
topographic features near to and north of the epicenter. Modified
Mercalli intensities (Wood and Neumann, 1931) at the surveyed sites
are shown as Roman numerals.
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Figure 2.--A schematic map that shows the topographic features south
of the epicenter. Modified Mercalli intensities (Wood and Neumann,
1931) at the surveyed sites are shown as Roman numerals.




Lost River.

Faulting

Surface faulting along the west side of the Lost River Mountain Range was
visible from U.S. Alternate (Alt.) 93 Highway. Preliminary (reported)
estimates measured from aerial photographs of the surface faulting showed that
a continuous segment of surface rupture extended 24 miles toward Challis from
an approximate point 5 miles northwest of Mackay Reservoir. The west side of
the fault scarp was reported to have an average drop of 8 feet with some left
lateral movement. The width of the fault scarp fracture zone was variable
throughout its length. Figures 3 through 5 are photographs of the fault scarp
and fracture zone. These photographs were taken three miles east of Dickey,
Idaho on Doublesprings Pass Road and on Rock Creek.

An eyewitness account of the faulting in the Lost River Mountain Range by
a camper, Lawana Knox, was written by Jerry Belcher and Richard Meyer of the
Los Angles Times. The eyewitness account was printed in the October 31, 1983
edition of the Denver Post Newspaper. The exact location of the campsite was
unclear, but it was suspected that the campsite location was south and east of
Challis. Due to the uniqueness of the event, it was thought to be appropriate
to include excerpts of the article: "At first, I heard a funny roar, I
thought it was the wind blowing up the canyon. I saw the sagebrush and grass
wiggling and started to shake and I thought 'Earthquake'. The next thing I
knew, it had thrown the gun, a 245 Winchester out of my hands, and I couldn't
get it. It felt like somebody was shaking me by the shoulders and I had the
sensation that it would throw me on my face. I was disoriented. I sat down.
The power poles were bending back and forth, 1lines whipping. There was
nowhere for me to go, so I just sat there and waited. Then there came this
horrible roaring. I looked and the earth started cracking. Just everwhere I
looked, the earth started to open up, just like someone had taken scissors and
started cutting. I could see dust a flying and a big crack going right along
the mountains. I thought it would keep going and I just sink. It went along
for miles. I could see it going.” "...There was no way you could have stood
up—--as the the ground split apart 150-200 yards in front of her”.

Mackay Dam

Mackay dam, an earthen dam at the south end of Mackay Reservoir, was
located 7 miles southeast of the epicenter. Neither the gravel-surfaced road
on top of the dam nor the concrete spillway was cracked. Rock falls from the
adjacent hillside littered the concrete spillway. Following the earthquake, a
damage survey of the dam site by state investigators was conducted. The
investigators reported that the dam was safe.

Roads and Bridges












































































































































































































postmistress, but just enough to tell it was an earthquake.

Prichart Residence (2 miles northwest of Mackay on U.S. Alt. 93
43.936N.,113.639W.):

The single-story, brick residence (built in 1966) or the brick chimney
with a clay flue-liner was not damaged. Mrs. Prichart reported that a few
small knick-knacks fell, but they were not broken. Several stacks of glasses,
stacked 3 or 4 high, fell to the floor from the top of the refrigerator.
Insecticides, cans of paint, and oil cans were shaken off of metal shelves in
a cinder block building behind her home. The shelf unit was not overturned.

Smith, Wyle Residence (1/2 mile southeast of Dickey on U.S. Alt. 93
44 ,120N.,113.898W.):

The one-story, wood-frame, brick-veneer house (built in 1959) was set
over and bolted to a concrete basement. One tier of bricks from the
well-mortared, flue-lined chimney was missing. A stone veneer-faced column,
which separated his two-door garage, was pushed slightly outward at the top.
It was not a load-bearing column.

The house moved from side to side. There was no sensation of up or down
motion. Mr. Smith reported that he staggered inside the home and that he
lurched from doorway to doorway in order to get outside. Outside, he
experienced difficulty in walking or standing.

Inside the house, a 6-inch (long) plaster-board crack developed over a
wall opening which led from the kitchen to the living room. The kitchen
cabinets were cleaned out. Plates, he reported, were sailing out of the
cabinets like dealt cards. The inside walls were “"cleaned” of their hanging
objects—-small shelves which held knick-knacks, clocks, pictures, and mirrors.
Heavy furniture was moved. An upright piano was moved across the linoleum
floor. Most light furniture was overturned. The ceiling light fixtures were
shaken down. In his basement, the concrete walls were not cracked. The
pantry room was a total disaster--can and jar goods were dumped from the
shelves; and many of the glass goods were broken. The shelves stayed in
place. In the garage, many semi-heavy items were thrown into the center of
the floor. The shelves were not attached to the wall. The shelves
overturned.

The quake was preceeded by a noise similar to a sonic boom followed by a
sound resembling passing Jjets. He and his family slept outside in tents on
Friday night (the day of the quake).

Directly across U.S. Alt. 93 a lake was created in the Thousand Springs
Valley between Chilly Buttes and the Smith residence.

Mr. Smith reported a friend's experience as he was driving east on
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Doublesprings Pass Road in a four-wheel vehicle. The truck started to
shimmey, and the steering was pulling the vehicle toward the side of the road.
He applied the brakes, but the vehicle continued to bounce toward the side of
the road. Just as the driver was getting out of his vehicle, the fault scarp
developed about 10 yards in front of the truck.

Seismic surveys indicated that the Smith's residence is 500 to 600 feet
above bedrock.

Whitworth Residence (junction of U.S. Alt. 93 and Trail Creek Road
44.062N.,113.830W.):

The two-story, wood-frame home was set over a concrete basement. Several
minor cracks occurred in the ceilings and walls over and near the door
openings. Several pieces of light furniture, such as floor and table lamps
were overturned in the living room. In two bedrooms, platform base beds were
shaken apart and the slats were broken. In one bedroom, a 4-drawer
chest-a-drawer was overturned. Large quanities of dishware and antiques were
lost by breakage. The antiques were in a multi-shelf glass and wood cabinet
on legs. The antique cabinet overturned. The glass was broken, but the wood
cabinet was not damaged. A heavy upright piano, on castors, was moved away
from the wall about 2 inches over a carpted floor. Upstairs, the damage was
not as severe as downstairs Mrs. Whitworth reported. No chimney. Water
pipes leading into the house were broken.

The Western Area

The western area extended from Arco, Idaho; southwest to Picabo; and
northwest to Stanley, Idaho.

Bellevue, Idaho

The intensity at Bellevue was estimated to be at the V level. The damage
to Glenn's Grocery, which could be interpreted as an intensity VI, was
downgraded because of the generally poor condition of the building. This was
the only damaged building in town. The owner of Guffy's Grocery reported that
a building, older than Glenn's Grocery, was not damaged.

Glenn's Grocery (corner of Oak Street and State Highway 75): The
two-story, brick building was built in 1910. The brick chimney was reported
to have been rotated. The owner pulled it down. Several bricks in the
retaining wall, over the front door, were dislodged and shaken down. The
front wall, where the telephone line enters the building, was reported to have
pulled away from the building about 1 to 2 inches (unconfirmed). Inside the
store, tea and jello boxes were shaken down from the shelves. People who
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lived upstairs, over the store, reported that nothing fell.

Guffy's Grocery Store (corner of Oak Street and State Highway 75): The
one-story, wood-front, cinder block building was not damaged. Plaster-board
interior walls were not cracked. The building was constructed in the 1950's.
The grocery was directly across the street from Glenn's Grocery. One plastic
bottle of liquid fell.

U.S. Post Office (set back about 50 yards from State Highway 75): The
single-story, wood-frame building with stone ornamentation was not damaged.
Metal shelves clattered, but the shelf unit was not moved. Nothing fell. The
noise that preceeded the earthquake sounded like a big roar of wind.

The postmistress lived across the street, on State Highway 75, in a
two-story, cinder block house. Nothing fell. Her husband had checked the
stone chimney; and new cracks were not noted. The house was not damaged.

Carey, Idaho

U.S. Post Office (U.S. Highway 20): The Post Office, a one-story,
frame building, was not damaged. The postmistress reported that she was not
at the Post Office during the time of the earthquake. She reported that
nothing was out of place inside the Post Office.

She indicated that two light chairs were overturned in her brick home;
and dishes and glassware were not broken or shaken down.

Adamson's Tire Auto Supply Groceries and Hardware Store (U.S. Highway
20): This all-purpose business establishment was in a tall (high ceiling),
one-story, cinder block building. Inside the store, a few items fell the
owner reported. The north wall of the building originally had large plate
glass windows. These windows were taken out and replaced by cinder blocks.
The small cracks in the mortar seams were in the original wall above the
cinder blocks which replaced the windows.

There was a slight offset crack, approximately 1/2-inch, in the cinder
block wall where a storage building joined the original structure. This
offset could not be confirmed as earthquake related damage.

Gannett, Idaho

Gannett Store and Cafe (on a comnecting road between Bellevue and U.S.
20 at Picabo) The one-story, frame building was a combination of a grocery
store, cafe/bar, and living quarters. The building and the two brick
chimneys, according to the owner, were not damaged. Hanging objects swung;
and pictures on the wall were askew. Nothing fell in store or in the 1living
quarters.
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Hailey, Idaho

The buildings on Main Street had either wooden or masonry false store fronts.
The store fronts were not damaged.

Broyle's Drug (South Main Street or State Highway 75): The single-story,
brick building, with plaster-board interior walls was not damaged. The
employee reported some light sundrie items were shaken down from the shelves.

The employee reported that at her home nothing fell, but she definitely
felt the quake.

Wood River Building Supply (South Main Street or State Highway 75): The
single~story, wood building with a stone and wood front was not damaged. A
few light hardware items were shaken down from shelves. An employee described
the earthquake motion as "rolling”.

The employee reported that she lived in a trailer house. Things came off
the walls. The house, which remained on the blocking jacks, was not tied
down.

Ketchum, Idaho

The lady Police Dispatcher reported that nothing fell at her house, but
there was a definite rolling motion. The clock pendulum struck the glass in
the clock case, but the glass was not broken.

The Dispatcher indicated that a chimney was reported to be damaged. A
fan fell from a dinning room ceiling was reported at another residence.

Circle K Food Store (corner of 5th and Main): The building was a
one-story, cinder block structure. A few wine bottles fell. The manager
pointed out small cracks in the mortar seams at the wall and ceiling
connection.

She lived in a trailer house. She reported the house really shook. She
was thrown out of the bed. The trailer house stayed on the blocking jacks.

Golden Rule Market (corner of lst and Main): The building was a wooden,
A-frame structure with masonry-veneer columns. The building was not damaged.
According to employees, some items fell in ever aisle. The shaking was
described by the employees as "quite a bit". A lady in Hailey, Idaho reported
that many items fell with some breakage at this market in Ketchum.

Obsidian, Idaho
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Cheveron General Store (State Highway 75): The two-story, wood-frame
building set on a concrete block foundation was not damaged. A few jar items
fell and broke; wine bottles vibrated on shelves, but no bottles fell. There
was a 10 second electric power outage. The store owner reported his well
water was murkey for a while, but the well water cleared up.

A customer at the store reported that he heard groaning noises coming
from the mountains west of Obsidian. He was sharpening a saw which was placed
in a vice. The vice, which was attached to a 2 x 4, shifted. He assummed
that the saw became 1loose in the vice and began to retighten it when he
realized it was an earthquake.

Picabo, Idaho

General Store (U.S. 20 Highway): The one-story, wood-frame building on
a cinder block foundation was not damaged. Six bottles of wine fell and
broke. Paper goods, stacked several rolls high, were not disturbed; however,
the rolls generally fell when shoppers walk by the owner reported.

Smiley Creek Lodge (24 miles southeast of Stanley on State Highway 75):

The one-story, A-frame, log building was not damaged. Electric power was
out for a few seconds. The noise associated with the earthquake sounded like
a heavy truck was approaching the building. Windows rattled; chandliers
swung ; and pictures vibrated against the wall. A few unstable grocery items
fell from the shelves. No breakage.

Stanley, Idaho

Jerrys's Country Store (State Highway 75): The one-story, log cabin (on
a concrete foundation) was not damaged. Some merchandise fell to the floor
from one shelf. One bottle of wine in the cooler fell and knocked the cork
out. The earthquake sound resembled a rushing wind. Electric power was out
for approximately 10 seconds. Power lines were whipped up and down about 1 to
2 feet.

In Stanley, there were reports of dishware shaken off of the tables. At
a garage, it was reported that a crack developed in a 2-foot thick concrete
block wall (unconfirmed).

A man and wife, who were at the Country Store, reported that at their
home dishes or knick-knacks were not thrown down or overturned. The wife
reported it sure shook; and the husband reported it was an easy rolling
motion. The husband's bronco automobile bounced up and down, but the wheels
stayed on the ground. Telephone poles and trees swayed.
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The Eastern Area
The eastern area extended from Arco, Idaho northeast to Terreton, Idaho.
Howe, Idaho

Little Lost Store (State Highway 22 and 33): A omne-story, wood-frame
building set on the ground was not damaged. Some items fell from the store
shelves. Minor plaster cracks occurred at their home.

Church of Jesus Christ Latter Day Saints (State Highway 22 and 33): The
tall,  elongated, brick structure, which housed the sanctuary, was reported to
have cracks at window corners and along the ceiling beams. The offices and
sunday school rooms in a single-story, cinder block building were not damaged.

Mud Lake, Idaho

Dalton General Store (State Highway 33): The one-story, cinder block
building was not damaged. Nothing fell.

At his one-story, wood-frame home, several trophies fell. A son, who was
in the shower, held on to the sides of the shower to stay on his feet. His
sister, who lived in a basement apartment, reported that the walls appeared to
be wavey. The concrete basement walls were not cracked.

Terreton, Idaho

U.S. Post Office (State Highway 33): The one-story, brick building on a
caoncrete slab floor was not damaged. A mail scale rattled on a table. The
postmistress definitely felt the quake, and she described the motion as
"rolling”.

At the postmistress residence, a two-story, wood—frame structure, most
all of the 5 x 7 folder type pictures were knocked over aor fell off the
dresser. Hanging lamps swung; and wall pictures vibrated. Her sister, who
was halfway up the stairs, held onto the handrail to remain on her feet.

Country Cash Store (State Highway 33): Some articles fell, but nothing
was broken. The single-story, wood—frame store was not damaged.

Aftershocks
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Although numerous aftershocks were felt in the immediate area of the
epicenter, foreshock(s) were not felt by the residents. Some of the residents
reported that a few of the aftershocks were strong, but most of the
af tershocks were relatively mild.

The authors felt two aftershocks on Saturday afternoon, October 29, about
4 p.m. and 5:30 p.m., MDT. We were in Wyle Smith's basement when the 4 p.m.
shock occurred. The sound was very sharp (like a rifle shot) followed by the
sensation of a circular or rolling motion. The motion passed very rapidly.
During the 5:30 p.m. shock, three USGS people were in a motel room in Arco,
Idaho. The two people who were sitting barely felt the quake; the person who
was standing did not. Later, we learned the 5:30 p.m. event had a 5.5 (mb)
magnitude. The shock at 4 p.m. was not located by the USGS.

Comments and Observations

In an area which extends from Mackay to Dickey-—-the area closest to the
epicenter, damage to the well-designed and constructed wood-frame or log-frame
residences was slight to non-existant. Most masonry structures, chimneys,
buildings, and store fronts suffered some damage. Chimney damage, especially
at the rural residences and in the residental section of Mackay, was the
dominant visible feature. The response of brick chimneys to the earthquake
shaking was variable—-the type of damage even varied between chimneys at the
same residence. Chimney damage (rotated; twisted; broken, sometimes offset,
at roof line; bricks shaken down and/or spread apart to some extent) appeared
to be dependent on the mortar strength, the absence of mortar between bricks,
and the presence or absence of a flue-liner. The damage to masonry buildings
and chimneys was more severe at Mackay than at Challis. Window damage
(cracked and/or broken out) was only found in Mackay.

Earthquake fountains (water spouts) are produced in an area where there
is plenty of ground water by a strong earthquake; and a fountain is
characterized by a continuous flow of water which gradually falls off as the
shaking subsides (Richter, 1958). One of two known locations of the
earthquake fountains occurred north of the epicenter in the area of Thousand
Springs Valley at Chilly Buttes. The other 1location, southeast of the
epicenter, was in the Big Lost River Valley. 1In addition to an aquifer that
underlies the entire valley, the Thousand Springs Valley is an indication of
ground water at or near the surface. The time duration of the spectacular
water display from the earthquake fountains is unknown to the authors. The
authors were in the area of the fountains, near Chilly Buttes, about 2 p.m.
(MDT) on the day after the earthquake occurred. At this time, most of the
fountains were quiescent. However, at the Clark residence, the remains of a
water spout was gurgling water (see Clark report under the Chilly Buttes
heading).

The sound, associated with the earthquake, was reported to resemble a

sonic boom by some residents. The reason for the correlation is that the
Mountain Home Air Force jets often brake the sound barrier over this area.
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The residents estimated that the duration of shaking 1lasted 20 to 30
seconds. The 1lateral shaking was reported to be very strong; whereas the
initial vertical motion was not generally noted by the residents.

Throughout the epicentral area, mobile homes which were not tied down
were reported to have remained on their jacks or on other types of blocking
techniques.

Intensity

Geologic effects, in the Modified Mercalli Scale (Wood and Neumann,
1931), suggests higher intensities than those intensities based on vibrational
effects to structures, to objects, and on people. Although the geologic
effects produced by this earthquake indicated an intensity of at least IX,
there was a lack of damage evidence at the residences and to the structures in
the epicentral area to support the higher intensity value. Based on the
Modified Mercalli Scale (Wood, and Neumann, 1931); the vibrational effects at
the surrounding residences suggests an intensity value of VII at Chilly
Buttes; the vibrational intensity near Mackay Dam, as judged by the reports
of Anderson, Prichart, and Miller, is estimated to be about VI; and a
preliminary intensity value of VII is estimated for Challis and Mackay based
on the observed 1level of damage. At Mackay-—the largest community near the
epicenter, partial wall collapse in some of the older buildings may be an
indication that the intensity proabably 1lies near the upper limit of an
intensity VII.
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