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PREFACE 

This report continues a IOOdern series of special publicatioos begun by 
the University of Utah Seisoograph Statioos in 1979 (Arabasz et al., 1979) 
when a revised cc:q>ilatioo was presented of all available earthquake data 
for the Utah region from 1850, the date of publication of the first 
newspaper in Utah, throU1h June 1978. Subsequent plblicatioos cover the 
pericrl July 1978-December 1980 (Richins et al., 1981) and the perioo 
January 1981-Decent>er 1983 (Richins et ale ,1984b). This report extends 
the FAlblished record of earthquake activity in the Utah region through the 
years 1984 and 1985. 

Although seismographic recording at the University of Utah's Salt Lake 
City canp.1S began as early as 1907, instrumental surveillance of local 
earthquakes effectively dates fran 1962 when the first three statioos of a 
Utah net\«)rk began c:xntinoous operatioo. The term "University of Utah 
SeiSl103raIil Staticns" (russ) originally implied the small group of 
earthquake-recording installatioos of the 1960' s, bJt I'X)W ~efers to an 
organizaticnal entity. In effect, the russ is a research, educatiooal, aDa 
public-service group that forms an integral part of a larger seiSlOOlogical 
research and teaching program wi thin the Department of Geology and 
Geophysics of the University of Utah. 

The earthquake informatioo in this report was nale possible by 
financial sllA?Ort fran a m.lllber of organizatioos am agerx:ies. our ing the 
1984-1985 period, the most significant support for the operation of the 
Uni versi ty of Utah seismic net\«)rk-and for assc:x:iated earthquake 
research-was provided by the Earthquake Hazards Reduction Program of the 
U.S. Geological Survey, by the State of Utah, and by the u.S. Bureau of 
Rec1amatioo. This ioc1Lrles: U.S. Geological Survey Caltract Nos. 14-08-
0001-21856, 14-08-0001-21857, 14-08-0001-21983, and 14-08-0001-A0265; and 
U.S. Bureau of Reclamaticn Caltract Nos. 2-07-40-S205l, 5-PG-40-05190, and 
6-PG-40-05650. Partial support for operatioo of the University of Utah's 
Wor ldwide Standardized Seismograph Statioo at Dugway, Utah, was provided by 
the U.S. Geological Survey, Branch of Global SeiSIOOlogy and Geomagnetism. 

A key factor cc:ntr ibuting to suxessful earthquake surveillance in the 
Utah region is the cooperation received from various seisroological groups 
in the recording and locatioo of local and regional earthquakes. UUSS 
directly records continuous seismic data from seismographic stations 
operated by: 1) the U.S. Geological Survey, Branch of Global SeiSlOOlogy 
and Gecmagnetism, Golden, Colorado; 2) the U. S. Geological Survey, Branch 
of Geologic Risk Assessment, Golden, Colorado; 3) the Idaho National 
Engineer ing Laboratory, Idaho Falls, Idaho; 4) Ricks College, Rexburg, 
Idaho; and 5) SI'XJW College, Ephraim, Utah. Also, seismic arrival-time data 
are kindly provided upon request for stations operating in southeastern 
Utah by WCXX1ward-Clyde Consultants of San Francisoo, California. 
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The p.1rpose of this report is to sununar ize data canpiled by the 
University of Utah Seismograph Statioos (UUSS) for local earthquakes in the 
Utah regioo during the perioo January 1, 1984 through December 31, 1985. 
The term "Utah regioo", as used in this re~rt, signifies the rectangular 
area extending from latitude 36045 IN to 42 30 IN, and from longitude 
1080 45 1W to ll40 15 1W. This' report is basically a continuation of previous 
catalogs of earthquake hypocentral and magnitude data presented in UUSS 
publications Earthquake Studies in Utah, 1850 to 1978 (Arabasz et al., 
1979), Earthquake Data for the Utah Region July.!, 1978 to December 31, 
1980 (Richins et al., 1981), and Earthquake Data for the Utah Region 
January.!, 1981 to December 31, 1983 (Richins et al., 1984b). 

Since 1974, .the UUSS has operated a modern telemetered network of 
high-gain short-period seismic statioos in the Inte.rnomtain region. During 
1974-1980, data from this network was centrally recorded at the University 
of Utah in Salt Lake City, primarily on 16-mn analog film recorders 
(Develocorders). On January 1, 1981, a canputer system (described 
elsewhere in this report) provided by the U.S. Geological Survey for 
network recording became fully operational and the analog film recording 
was discontinued. In December 1985, the USGS network coosisted of 81 
stations, 27 of which were furded and maintained by other agencies. Local 
earthquake coverage extends throughout rcost of Utah-with a focus on the 
densely-populated Wasatch Front area-southeastern Idaho, and western 
Wyaning (Figure 1). Earthquake data for the region of Yellowstone National 
Park are reported separately (see Smith et' al., 1986). In January 1981,. 
central recording of the University of Utah seismic network was fully 
converted from analog film recording to canputerized on-line digital 
recording (Richins et al., 1984b). 

The heart of this report is a catalog of instrumentally located 
earthquakes for the Utah region during 1984 and 1985. Background 
information relevant to technical details of the catalog is provided in tlle 
preliminary sections. We refer the uninitiated reader to the earlier 
publication Arabasz et al., (1979) for more general background-either for 
understanding the sersmological information or for better perspective on 
Utah earthquake activity. 

The Appendices represent updated sumnaries that were begun in the 1979 
issue of this series. They include abstracts from a selection of pertinent 
University of Utah graduate theses and a bibliography of selected 
seismological publications resulting from research at the University of 
Utah during the period of this report:. 
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srATION DATA AND mS'I'RGiENI'ATION 

'!be current seismic network recorded by the UUSS (see Figure 1) 
ccnsists of 81 soort-period vertical statioos, 27 of which are operated and 
maintained by other agencies. Essential informatioo for each station is 
sunmarized in Tables 1 and 2. Statioos GtU and HW have three soort-peric:x1 
CXtllfXXleIlts. Statioo OOG operates as part of the WOrld Wide Standardized 
SeiSltDgraPl Network ~), and it has six soort-peric:x1 COlpAlents (three 
COl@Ofients with low and high gain) telemetered to the University of Utah. 
All stations are centrally recorded at the University of Utah. The ne~rk 
has average station spacings of 15 to 35 kIn in .oorth-central utah, and 30 
to 100 kIn in central and southwestern Utah. Six temporary stations in the 
Salt Lake Valley (inset, Figure 1) were added to the network during 1985 to 
provide addi tialal cover age in that area. . 

The instrlJnerltatioo in the current russ network is illustrated in the 
block diagram in Figure 2. Data fran each sei.snaneter are telemetered via 
telephone, mi,crowave, ~/or radio data transmissioo lines to a central 
recording facility located 00 the University of Utah campus in Salt Lake 
Ci ty • The standard instrmnentatioo at each field si te consists of a 
vertical seisnaneter with a natural frequency of 1.0 HZ, an 
amplifier/voltage cootrolled oscillator (V(D) package, a 100-milliwatt 
radio transmitter, a 9 db gain directiooal Yagi antenna, and interfacing 
electronics powered by air-ce11 batter ies or solar e1ectr ic panels. The 
Gentral reoording facility inx>rporates a bank of discriminators, an IRIG 
time code receiver, 12 drum recorders, and a PDP 11/34 catIp.1ter. 

At each field site, the seismometer acts as a transducer to convert 
grourxi notion to an electr ical signal, which is amplif ied and converted 
into a frequency-lOOdulated (~) audio tone within the amp1ifierj'VO) unit. 
Eight FM center frequencies ranging frem 680 to 3060 Hz are in use with a 
340 Hz separation between center frequencies and an individual fixed 
bandwidth of 250 Hz. Typically, data frem several field sites are 
transmitted via VHF radio link in the 160-174 MHz range to a receiver site 
where up to eight data channels are multiplexed and transmitted to the 
University of Utah campus via additional VHF radio links and/or voice-grade 
telephone lines. At the recording site, each FM seismic signal is 
denoiulated by a discriminator and the resulting amplified seisnnneter 
signal is routed to a multiplexed analog-bO-digital (AID) converter in the 
PDP 11/34 carp.lter. A program in the PDP 11/34 continuously rocni tors all 
the seismic signals. When the occurrence of an earthquake is detected, the 
digit~zed signals are recorded on magnetic tape for the duration of the 
earthquake. In a:ldition, 20 seismic signals are recorded on the drum 
recorders to provide a continuous visual record. 

Figure 3 illustrates the response characteristics of the entire 
telemetered system frem seisrocmeter (Mark Prc:x1ucts L4C or Geotech 513) to 
th6 input of the AID converte6. '!he canplete system gain ranges from 1. 0 x 
10 counts/an/sec to 8.0 x 10 counts/an/sec. The gain for a particular 
statioo is determined according to the level of grounl noise at the site. 



UUSS Network 
December 1985 

45' A"I 

ACILUT .-0' Act. 

11 .. • 

35' 

AMUT 
AC:CU 

100 KN 

Figure 1 

APTI 

AL~ 

Af'LU AIIG 

ACPV 
A.., 

A.., 



...... 
Z2 z­
c~ 

% .... 
vc 
~~ 

III: 

: 
z 
i 

~ 
Ci 

o ... 

Figure 2 



z 
o - 1.0 
~ u -LL -Z 
(!) 
<[ 

~ 

o 
W 
N -<J 0.1 
~ 
a:: o z 

0.1 

CONSTANT VELOCITY RESPONSE OF 
TYPICAL U U SS TELEMETERED srATIONS 

1-.0 10.0 

FREQUENCY (Hz) 

Figure 3 

50.0 



- 7 -

Station siting is coostrained by several factors iocluding 
accessibility (especially difficult during winter months), requirements for 
uoobstructed li~f-sight radio transnissicn, exposure of canpetent bed 
rock if available, difficulty in obtaining land permits, and the need to 
effecti vely cover seismically active areas of Utah. Ecx>nomi.c factors also 
govern the variable statioo spacing within the neb.ork. 
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Table 1 

OPERATING STATIONS, DEX:EMBER 1985 

Cole Statim Name N-Lat W-Lalg Elev (m) Date Open** 

AN(] Antelope Island, u.r 41°02.38' 112°13.90' 1353 11/75 
AItJr So.Ante1ope Island, u.r 40°51.35' 112°10.53' 1334 04/83 
ARI1l' Antelope Range, ur 37°47.28' 113°26.42' 1646 12/80 
8Bl1r Bunt>le Bee, UT 40°44.73' 112°00.67' 1291 07/85 
BLl11' Baily Lake, UT 40°48.02' 112°02.40' 1286 10/85 
BOO Big Dutch HollaN, tJl' 40°52.45' 111°32.04' 2198 09/74 
BI:Jtl Boulder, WY* 42°46.57' 109°34.10' 2190 06/77 
BE! Bear River Range, ID 42°07.00' 111°46.94' 1859 10/74 
BKU Beaver Lake Mts., tJl' 38°32.11' 113°07.61' 1859 12/80 
IM1r Black Mt., u.r 41°57.49' 1ll014.05' 2243 10/79 
<D.J Cedar City, u.r 37°40.52' 113°04.11' 1775 12/68 
CFU Cove Fort, u.r 38°37.13' 112°32.32' 2012 03/77 
CIS Cedar Butte, ID* 43°24.07' 112°56.51' 1611 03/81 
CMJ Cedar Mt., UT 39°10.28' 110°37.16' 2332 06/78 
CPU Coon Peak, ur 40°40.34' 112°11.78' 2377 11/74 
Q\1U Camp Williams, UT 40°26.75' 112°06.13 ' 1945 10/74 
DAD Daniels Canyoo, tn' 40°24.75' 1ll015.35, 2771. 11/74 
OCU Deer Creek Res., u.r 40°24.82' 1ll031.61' 1829 11/74 
DIM Delmar Mts., NV* 37°36.35' 114°44.33' 1730 03/80 
ID; Dugway, u.r 40°11.70 ' 112°48.80' 1477 05/62 
IHT Dry Willow,' u.r 38°06.32' 112°59.85' 2270 09/82 
EPU E. Prataltory, tn' 41°23.49' 112°24.53' 1436 09/75 
FLU Ford Ridge, u.r 39°45.41' 110°59.40' 2975 03/78 
FIlJ Fools Peak, tn' 39°22.69' 112°10.23' 1950 09/81 
FPU Francis Peak, tn' 41°01.58' 1ll050.21' 2816 09/74 
FSU Fish Springs, tn' 39°43.35' 113°23.48' 1487 06/79 
GBI Big Grassy Butte, ID* 43°59.25' 112°03.80' 1561 12/81 
OCA Glen canyon. AZ* 36°58.42' 111°35.58' 1339 12/76 
G1U Granite Mt., tn' 40°34.53' 111°45.79' 1829 08/70 
GZU Gr izzly Peak, tn' 41°25.53' 111°58.50 ' 2646 11/81 
HIXJ Hyde Park, UT 41°48.27' 111°45.89' 1853 03/75 
HPI Howe Peak, ID* 43°42.68' 113°05.90' 2597 03/81 
HIU Hoyt Peak, UT 40°40.52' 1ll013.21' 2576 11/74 
HW Hansel Valley, tn' 41°46.78' 112°46.50' 1609 11/76 
Iltfi Irxiian Meadow, WY* 43°53.82' 110°56.35' 2646 08/80 
JGI Juniper Gulch, ID* 44°05.56' 112°40.61' 1657 02/80 
JI1J Jordanel1e, UT 40°36.11' 1ll026.95' 2304 09/81 
KClJT Kersey Creek, ur 40°43.66' 112°04.37' 1288 08/85 
LSl11' Lucky Star, ur 41°41.09' 111°33.45' 2225 11/79 
LTU Little Mt., ur 41°35.51' 112°14.83' 1585 09/74 
LW Levan Peak, tn' 39°29.50' 1ll049.60' 2530 01/78 
KlJ Monte Cristo Peak, ur 41°27.70' 111°30.45' 2664 12/74 
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OPERATING srATIONS, DEXE-mER 1983 (Cootinued) 

Cede Station Name N-Lat W.Ialg Elev (m) Date Open** 

MLI Malad Range, ID 
r+IJ Miners Mt., tJl' 
KX1r r.t:x.mt Ogden, ur 
MSU Marysvale, ur 
NLU North Lily, UT 
NPI N. Pocatello Valley, m 
0Lt1l' l-b.mt 01ynplS, 11l' 
PCUT Pear Courtr ight, 11l' 
Pl'I Pocatello, m 
Pro Portage, ur 
RBU Red Butte Canyal, UT 
1MJ Rainbow Bridge, t11'* 
RSUT Red SpJr, tJl' 
SGJ Sterling, tJr 
SIJ: Sal t Lake City, ur 
~ Soow College, t1r* 
SNU Stansbury North, ur 
SRG Seaman Range, NV* 
SW Santaquin Canyoo, t1l' 
'lMI Taylor Mt.,· ID* 
'1UJT '!bad Utley, ur 
VDJ Willow Creek, tJr 
\MJT West lbmtain, tJr 
WVUT Wellsville, tJr 
YPBR Bridge Bay, YNP* 
YPCJ canyoo Village, YNP* 
YPOC Demy Creek, YNP* 
YP<X: Grayling Creek, YNP* 
YPHS Hot Springs Basin, YNP* 
YPLB Lake Butte, YNP* 
YPK: Maple Creek, YNP* 
nMi Marr'Iooth Hot Spr ings, YNP* 
YPMJ Madison Jmx:tion, YNP* 
YPNJ Norris Junction, YNP* 
YroF Old Faithful, YNP* 
YPPC Pelican Cooe, YNP* 
YPSB Scx1a Butte, YNP* 
YP.lC Trail Creek, YNP* 
YPWB West Yellowstone, YNP* 

42°01.61' 112°07.53' 
38°11.91' 111°17.66' 
41°11.94' III ° 52 • 73' 
38°30.80' 112°10.45' 
39°57.29' 112°04.50' 
42°08.84' 112°31.10' 
40°39.83' 112°47.76' 
40°42. 72' 112°01.68' 
42°52.22' 112°22.21' 
41°55.76' 112°19.48' 
40°46.85' 1ll048.5O' 
37°04.56' 110°58.20' 
41°38.31' 1ll025.90' 
39°10.97' 1ll038.60' 
40°45.83' 111°50.87' 
39°18.86' 1ll032.28 , 
40°55.43' 112°30.60' 
37°52.93' 115°04.08' 
39°53.32' 1ll047. 50 , 
43°18.33' 1ll055.09' 
40°38. 77' 112°03.92' 
38~57.88' 112~05.40' 
40004.60' 111050.00 
41 36.61' III 57.55' 
44°32.20' 110°26.37' 
44°44.63' 110°29.85' 
44°42.57' 1ll014.38' 
44°47.77' 1ll006.39 , 
44°45.33' 110°21.24' 
44°30.68' 110°16.32' 
44°45.56' 111°00.37' 
44°58.62' 110°41.12' 
44°38.90' 110°51.52' 
44°43.82' 110°41.58' 
44°27.15' 110°50.48' 
44°38.84' 110°11.58' 
44°53.04' 110°09.06' 
44°17.79' 110°13.92' 
44°36.35' 111°06.05' 

1896 
2387 
2743 
2141 
2036 
1640 
1646 
1295 
1670 
2192 
1676 
1536 
2682 
2365 
1423 
2446 
1378 
1645 
1987 
2179 
1573 
2714 
1981 
1828 
2383 
2426 
2025 
2075 
2621 
2565 
2073 
1781 
2111 
2290 
2260 
2939 
2072 
2360 
2310 

* Statioo operated by other agency and recorded by UUSS. 

10/74 
10/80 
09/80 
11/75 
08/81 
04/75 
01/86 
08/85 
10/84 
12/76 
06/74 
il/81 
10/79 
10/78 
04/62 
10/81 
05/78 
03/80 
08/74 
12/76 
11/85 
01/78 
08/81 
08/79 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 
12/83 

**Date open indicates beginning of data recording at University of Utah 

Note: Each station has a vertica1-c.ulpJhent short-period seisnoneter. 
Statioos G1U and HVU are three CUufXJIlent stations. Station ruG is a 
six-a:mponent statioo (three high-gain, three low-gain) Station ruG is a 
WOrld-wide Standardized SeiSlOOgratil Statioo. 
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Table 2 

DISCXN1'INUED srxrlOOS, CEX:EMBER 1985 

Code Statioo Name N-Lat W-Ialg Elev(m) Open Closed 

ElU E. Traverse Mts., ur 40°28.64' 1ll050.67 , 1884 07/74 11/83 
GR:I Grant Creek, ID*I 43°58.00' 113°59.35' 2341 11/83 4/84 
HID Hamer Butte, ID* 43°57.78' 112°09.83' 1527 12/76 10/81 
JB:I Jemson cabin, ID*, 440"22.33' 114°11.05' 2135 il/83 8/84 
KOOT Kidman HollON, or 41°43.28' 112°01.75' 1829 10/78 6/85 
LBUr Lower Brown's Hole, ur 41°18.58' 111°43.90' 1768 08li8 05/81 
ran: Leaton Gulch, ID*, 44°31.78' 114°04.55' 2538 11/83 8/84 
iliA I£Jwer Mag Wash, tJr* 38°29.32' 112°51.71' 1817 02/81 02/82 
lCPI Mackay Peak, ID*, 43°54.02' 113°42.27' 2902 11/83 8/84 
PBU Perry Basin, ur 41°28.09' 112°00.58' 1625 09/75 11/81 
FeY Pole Canyal, tJ1'* 38°20.07' 112°54.15' 2033 02/81 01/82 
RVt1l' Ri verside, ur 41°50.30' 112°15.55' 1951 09/79 10/81 
SAIJ Saltair, ur 40°49.18' 112°04.38' 1283 03/74 04/82 
SHtJl' Spr ing HollON, ur 41°43.80' 1ll041.13 , 2716 11/81 08/83 
SUR! Surrmi t Reservoir, ID*I 44°18.35' 113°28.95' 2324 11/83 8/84 
WHO Wild Horse, ur 39°22.83' 112°10.19' 1993 10/74 09/81 
WICI Willow Creek, ID*' 44°10.46' 113°53.13' 2088 11/83 8/84 
w-1U1 West l-bmtain, ur 40°05.30' 1ll049.36, 2054 12/73 08/81 
YN1 Norr is Junctioo, YNP* 44°43.82' 110°41.58' 2290 09/81 11/81 
YPGV 1 Grant Village, YNP* 44°22.85' 110°32.72' 2430 12/83 10/85 
YFM: Maple Creek, YNP* 44°45.56' 111°00.37' 2073 11/80 11/81 

*Statioo operated by other agency and recorded by UUSS 

,Stations installed by the u.S. Geological Survey fOila.ling the October 
28, 1983 Ms 7.3 Borah Peak, Idaho, earthquake. 

Note: "Open n and "Closed" in this table irrlica te the per icx:i for which 
seismic data are on file at the UniverSity of Utah. 

~ was used alternately with YNJ from September 1981 until November 
1981. 
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DATA PRXESSING AND ANALYSIS 

General Procedure 

During the period of this report, seismic network data were chiefly 
recorded 00 digital tape using the PDP 11/34 <XIrplter system operating in 
an event detectic:n m:xie. The (Xl-line recording system is closely ItOdeled 
after the CEDAR system designed by C. Jchnson (1979). The current ccx1e was 
written at the UniverSity of washington by A. BittenbUxler. The system is 
currently capable of recording 128 channels of digital data, ircluding time 
code, in a IlIlltiplexed format 00 tape. Prior to January 1984 the recording 
capacity of the system was 64 channels. 

Tapes wr i tten by the on-line PDP 11/34 system are . read onto a PDP 
11/70 canputer for analysis and eventual archival of the seismic data. 
Software developed primarily by S. Malooe, A. Bittenbimer and D. Leaver at 
the University of Washington was adapted to the uuss PDP 11/70 system for 
routine earthquake analysis. The follCMing steps slmlDaI'ize the analysis 
process: 

1) Denultiplexing am scanning. Data tapes fran the PDP 11/34 system are 
de!m.tltiplexed (a software process that separates the multiplexed 64 or 
128 channel data into iOOividual data files) and scanned to identify 
seismic events of interest. Scanning is accanplished by visually . 
examining trace data fran irXli vidual statioos displayed 00 either a 
Versatec printer/plotter or a Tektrooix graPlics terminal. 

~) Timing. Events provisiooally identified as local earthquakes within 
the ross network are timed as ~ately as possible (with reading 
errors less than about +0.1 sec for the best data) using the cat1p.lter 
program "PING". This routine uses the Tektronix interactive graphics 
terminals to display seismic trace data fran iOOividual stations. 
Each channel may be scaled in either time or ampli tooe, band-pass 
filtered to redoce site or transmission noise, and saved or deleted 
fran the archive file at the optioo of the analyst. Arrival times and 
total signal duration can be read using the termdnal cursor controls. 
These data are autanatically stored 00 disk. A time code trace is 
used to establish absolute timing. 

3) I,t:)cation procedure. The carp.lter program HYFOINVERSE (Klein, 1978) is 
used for earthquake locatioo as described in the next section. The 
hypocentral solutioo for each event is analyzed by a geophysicist am 
checked for errors. Arr i val times having large residuals are re­
timed. Ad:ii tional data are sought for events having a poor spatial 
distr ibution of statioos. Pcx:>r hypcx:::entral solutions are reprocessed 
and checked for remaining errors. Small earthquakes (magnitude < 1.5) 
that cannot be reliably located are deleted. 

4) Data archival. Seismic trace data as well as arrival times, signal 
durations, first mJtions, locatioo, origin time, and magnitooe 
information are archived on digital tape for each local earthquake 
processed. 
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5) Elimination of blasts and check for catFleteness. wcated seismic 
events identifiable as blasts are deleted. To ensure that all data 
are accounted for, final data files are correlated with preliminary 
scanning lists, felt earthquake lists, press releases, and the u.s. 
Geological Survey publication Prel~ Determination of Epicenters. 

6) Magnitude check. Available Wood-Arxierson seiSlOOgrams are examined and 
read for all earthquakes with 10cal magnitude greater than 2.7. 

7) Final processing. A final batch run on the catplter is made of all 
data to create a catalog sunmary of hypcx::entral informatioo. 

Earthquake I.a:ation Techniques 

The carp.1ter program HYPOINVERSE (Klein, 1978) was used to locate 
earthquakes in the Utah region for the January 1984 through December 1985 
t~ period. This program determines hypocenters by minimizing differences 
between observed arx3 CCIIplted travel-times using a generalized inverse 
(singular value de<xarp:6i tim) technique. Canplted travel-times are 
calculated by assllDing a trial hypocenter arx3 then fiming the appropriate 
ray path through a oorizcntally layered velocity IOOdel back to each 
statim. 

TWo velocity rrodels were used in order to approximate the transition 
in crustal structure across Utah from the Basin and Range provioce on the 
west to the Middle Rocky M:xmtains-COlor ado Plateau on the east. A third 
velocity mJdel was used to roodel crustal strocture for stations in the 
southeast/cen~al I~stern Wyaning area. 

The first rrodel, informally de~ignated the "Wasatdl Front m:Qel," was 
applied to all stations west of ill '"W longi tooe and south of 42. 5~ 
latitooe, with the exception of OCA and loMJ. The mJdel was determined by 
seismic refraction profiling (Keller et al., 1975) south of Salt Lake City 
aloog the Basin and RangEH:olorado Plateau transitioo zooe using local 
quarry blasts. A 7.9 km/sec hal£space at 42 kIn depth has been added in 
order to fit observed travel time data from earthquakes at distances 
greater than about 250 kIn (Pechmann et al., 1984). The model is specified 
by: --

Layer Depth (Ian) ~velocity (.!5!!Vsec) 

1 o to 1.4 3.4 
2 1.4 to 15.5 5.9 
3 15.5 to 25.4 6.4 
4 25.4 to 42.0 7.5 
5 42.0+ 7.9 

The second m:Xiel, informally designgted the "Colorado Plateau IOOdel," was 
applied to all stations east of 111'\.1 lcngitlXie and south of 40~ latitude 
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plus OCA and r+ID. This m:rlel is rocdif ied from Roller (1965) and is 
. specified by: 

Layer Depth (kIn) f-Velocity (kIn/sec) 

1 o to 1.5 3.4 
2 1.5 to 27.5 6.2 
3 27.5 to 40.0 6.8 
4 40.0 to 80.0 7.8 
5 80.0+ 7.9 

The third rocdel, informally designateQ the "southeast Idaho rocdel," was 
applied to all statioos north of 42. 5~ lati tooe. This roodel was determined 
for analysis of the 1983 Borah Peak, Idaho sequence using data from several 
seismic refraction profiles near Mackay, Idaho (Richins et al., 1985). 

Layer Depth (kIn) ~ve1ocity (l5!!Vsec) 

1 o to 1.1 4.8 
2 1;1 to 6.5 5.6 
3 6.5 to 18.0 6.2 
4 18.0 to 40.0 6.8 
5 40.0+ 8.0 

Reliable 5-wave arrival times for stations less than 75 kIn from the 
epicenter were used in addition to P-wave arrival times whenever possible, 
wit;h an empirically determined ratio of 1.74 for V"'/vs c:orresponding to a 
Poisson's ratio of 0.25. S-wave arrivals prove paltibw.arly helpful in 
controlling locatioos near or slightly outside the ooundar ies of the 
network. Corrections for elevatioo were made to a datum level of 1500 m 
(aoove mean sea level) using the angle of incidence and the near-surface 
velocity of 3.4 kIn/sec for P-waves and 1.95 km/sec for S-waves. Sane 
corrections are as large as 0.3 sec for P-waves. Empirical station delays 
were not applied to the data set due to the large geographical area 
involved. 

Magnitooe Estirnatioo 

Magni tude estimates for earthquakes in the Utah region are based 
directly or indirectly on the Richter local magnitude (M,.) scale. We refer 
the reader to Griscom and Arabasz (1979) for a critical ~luation of local 
magnitude in the Utah region, arxi for the technical basis of the following 
discussioo. 

For the larger earthquakes in this catalog, local magni tooe was 
determined directly from measurements of peak amplitude on standard Wbod­
Anderson-type seismographs operating at Dugway and Salt Lake City, Utah, 
using Richter's original definition: 

f\ = log A - log Ao-
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Here, A is the maximum trace amplitude recorded for a given earthquake at a 
given distance, and log A is a distance correctioo taken from Richter 
(1958). The wooo-ArrlersoR instrunent operating at Dugway is a true WOOd­
Anderson torsional seism09raph built to the original specifications. The 
instrument at Salt lake City is an electronically simulated WOOd-Arrlerson. 
When available, magni tooe esimates fran both oor izontal canponents at each 
of the bJo stations were averaged to obtain the l\ value for the 
earthquake. If measurements fran ally ale of the two Wood-Arrlerson 
stations were available, the ~ value was averaged with a ccxla magni tooe 
(M,,) calculated fran the total signal duratioo measured al paper records 
fr~ the Benioff soort-perioo vertical seisoograIil at Dugway. The relation 
used was: 

~ = -4.26 + 2.79 log T + 0.0026 ~ 

where T is the total signal duraticn in secoods measured from the P-wave 
onset and II is the epicentral distance in kilaneters. Using this equation, 
the standard error of magnitooe estimatioo ~ed to My. values determined 
directly fran WOod-AOOerson ampli tooe measurements is + t1. 28. Magnitudes 
fran WOod-AOOerson records and duratioo measurements on the Dugway Benioff 
are Wicated by a ~~ in the earthquake listings. 

WOoci-Arxlerson magni tooes cannot be determined for nost earthquakes in 
Utah because WOOd-Arxlerson instrtDnents are operated at relatively low 
gains. Magnitooes for the majority of the earthquakes in this catalog were 
estimated fran signal duratioos measured fran digital recordings of the 
telemetry statioos. These magnitwes were calculated using the equation 

Me = -3.13 + 2.74 logT + o.ooli!' 

were logT is the average logarithm of total signal duratioo in secalds 
(measured fran the P-wave ooset) and -;; is the average epicentral distance 
in kilaneters. This equatioo was originally determined by calibraticn of 
duratioo measurements fran 16 lIm Develocx:>rder film records against Wcx:rl­
Arxlerson local magnitooes. preliminary evaluations iooicate that this 
equation yields reasonable magnitude esttmates when applied to signal 
durations fran the digital data. Signal durations for some earthquakes 
were problematical because the computer stopped recording before the end of 
the seismic signal. Research 00 refined metlx:rls of magnitooe determination 
using the digital data is currently urxler way. 

It is important to note ccmpelling evidence that ccxJa-magnitooe scales 
cannot justifiably be extrapolated below about My. - 1.5 witrout special 
calibratioo (Bakun and Lirdh, 1977; SUteau and ~itcx:lnb, 1979). Thus, 
magnitOOes below 1.5 listed in this catalog should be interpreted only as 
iooicating relatively small size. 

Quality and Completeness of Data 

The quality of hypocenter locations is governed by many factors and 
should be considered when assessing earthquake hazards, ~ ing relative 
seismici ty of var ious parts of Utah, associating earthquakes with ma{:Ped 
faults, and in other applicatians of these data. The accuracy (difference 
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between actual and calculated locations) is limited by systematic errors 
such as inadequate velocity models, possible consistent misidentification 
of phases, and systematic station delays (dependent on the local geology 
beneath the site). Accuracy can be evaluated using data from explosions 
where the origin time and location is known. Precision (a measure of the 
abili ty to recalculate the same location, which determines the reliability 
of seismicity patterns) is affected by randan timing errors and the use of 
a variety of station subsets. Precision can be est~ted for each 
earthquake using standard statistical methods in the location routine, 
HYPOINVERSE (Klein, 1978). 

For each earthquake located, four parameters that relate to the 
quali ty of the solution (N), GAP, I:MN, and RMS ~ see Data Explanation, Page 
37) are listed. HYPOINVERSE (Klein, 1978) also calculates lengths in 
kilometers and orientations of the three mutually perpendicular principal 
axes of a confidence ellipsoid. The earthquake hypocenter has a statistical 
probability of 32 to 95% (depending on user specified program options) of 
lying within the region described by the confidence ellipsoid. Hence, th~ 
smaller the ellipsoid, the better the estimate -of the location. The 
ellipsoid is a functicn of the random reading error, the array geanetry 
used to locate each earthquake, and the velocity nn:iel. The calculation 
assumes that the only source of error is randan reading error, thus it is a 
measure of the precision of each earthquake hypcx:enter. The RMS residual 
listed for each solution is pr~ily a measure of systematic errors 
including the incanpatibili ty of velocity models, misinterpretation of 
phases, and consistent but lUlCorrected station delays. Generally, if the 
hypocenter is well-surrounded by stations (as determined by a small value 
for GAP), the number of arrival times used (N» is greater than 5, and the 
velocity nrdel is well 1mJwn, then RMS is a measure of the correctness of 
phase identification and timing. . 

Explosions from many quarries, particularly in oorth-central Utah 
along the Wasatch Front, are routinely recorded. Accurate locations of 
sever al blasts from the Keigley quarry, the Bingham Canyon Copper mine, and 
the Devil's Slide quarry (see detailed information on individual quarries, 
below) have been canpared with our instrumental locations. The canpar isons 
suggest an accuracy of approximately +1 ~ for well-recorded earthquakes. 
Using well-recorded earthquakes, Kastrinsky (1977) estimated epicentral 
errors for earthquakes located on the Wasatch Front during 1975-1976 (using 
30 stations) at +2.0 kIn. Depth determinations are judged to be reliable to 
within +2.0 ~ if DMN (the distance to the closest recording station) is 
approxiiiiately equal to or less than the depth. An asterisk next to the 
depth is used in the earthquake catalog to irxiicate events with poor depth 
control, i. e., earthquakes that do not have a recording station wi thin 10 

. kIn of the epicenter or within a distance to the epicenter of twice the 
depth. 

The catalog is estimated to be systematically complete above magnitude 
(~,) 1.5 in north-central Utah, aOOve magnitude 2.5 in central and 
southwestern Utah, and aOOve magnitude 3.0 in southeastern utah and the 
eastern Uinta Basin. Magnitudes are judged to be accurate to within +0.3 
magnitude units. Sane earthquakes listed are multiple events where -
seismographs record two or roc>re events in rapid succession, which often 
precludes locating both events. 
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Blasting in the Utah Regioo 

Blasting for mining, road and dam construction, seismic exploration, 
and military armumi tioo disposal is CUlliC1l in the Utah reg ion. Mas t of 
these blasts are too small for an epicenter calculatioo and are 
autanatically exclLrled fran the catalog. Nevertheless, locatable blasts 
are recorded regularly fran a nl.lDber of mines in the regioo. Krnm sites 
of active blasting operatiCllS during the last several years are listed in 
Table 3 and sl'xJwn in Figure 4. Events identified as blasts by contacting 
individual blasting operatiCllS and/or correlatioo with krom blasting areas 
and the time of day of frequent blasting have been renoved fran the 
ear~ke catalog. Blasting data is kept, l'xJwever, for analysis in 
special stLrlies (see Smith et al., 1980). Note that some blasts may still 
be inclooed in the catalog.- -



Site Name 

Bingham mine 
Blackmesa 
Carr Fork 
Desert ~ 
Devils Slide 
Diamond MOuntain 
Dolanite Mine 
DlJ,;JWay 
Elko1 Mine 
Georgia Pacific 
Ireco 
Iron ltblntain 
Keigley 
Lakeside Molmtain 
Lakeside 
Par leys Canym 
Pelican Point 
Providence canym 
Skull Point 
'1bi.okol 
Tooele 
Topaz Mine 
US Gypsum 
Mercur Mine 
western States 
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Table 3 

UTAH ~ SI'n:5 

N-Lat 

40°31.00' 
36°30.00' 
40°33.00' 
37°42.00' 
41°03.00' 
40°37.50' 
40°42.00' 
40007.SO' 
41°44.00 ' 
38°55.00' 
40°14.00' 
37°39.00' 
40°01.00' 
40°54.00' 
41°13.00' 
40°43.00' 
40°05.55' 
41°41.00' 
41°40.00' 
41°35.00' 
40°30.00' 
39°42.00' 
38°53.00 • 
40°18.54' 
39°31.49' 

W-Lcng 

112°08.00' 
110°20.00' 
112°12.00' 
113°16.00' 
111°33.00' 
109°30.00' 
112°35.00' 
112°52.50' 
110°37.00' 
1ll053.00' 
112°18.00' 
illo22.00' 
111°18.00' 
112°50.00' 
112°52.00' 
111°46.00' 
111°52.31' 
111°44.00' 
110~32.00· 
112°25.00' 
112°28.00' 
illo13.00' 
111°55.00' 
112°12.32' 
113°00.23' 
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OVERVIEW OF SEISMICITY' 

Recent publications by the UUSS have examined detailed characteristics 
of seismicity in Utah. Earthquake data for the time period 1850 through 
June 1978 is presented in Earthquake Studies in Utah: 1850 to 1978 
(Arabasz et al., 1979), earthquake data for July 1978 through December 1980 
is presentedln Earthquake Data for the Utah Region July 1, 1978 to 
December 31, 1980 (Richins et al., 1981), and earthquake data for January 
198~ through December 1983 is presented in Earth~e Data for the Utah 
Reg10n January!, 1981 to December 31, 1983 (Rich1ns et al., 1984b). 
Selected bibliographies of UUSS PublicatialS are available in the above 
volumes for the respective time periods. Publications after 1983 are 
listed in Appendices of this volume. 

Annual maps of seismicity in the Utah regien for 1984 and 1985 are 
shown in Figures 5 and 6. FOr reference, a generalized fault map is 
inclooed as Figure 7. A total of 855 earthquakes were located during the 
report period in the Utah regioo inclooing 24 felt stxx:ks (see Page 61) and 
11 earthquakes of magnitooe. 3.0 or greater (see Table 4). The largest 
shock was ene of magni tooe 3. 7, which cx::curred on August 16, 1984, 70 kIn 
.north of Richfield near the Wasatch Fault. This earthquake was felt in 
Levan, Gunnison, Ephraim, Manti, and other nearby cannunities. Other 
significant aspects' of earthquake acti vi ty shown in Figures 5 and 6 include 
(fran north to south): 

1) A ~tinuatioo of actbvity near Soda Springs, Idaho (awroximately 
42 20 l N latitooe, III 30 l W loogitooe). Twenty-six events occurred 
over this two-year report period. There was a slightly higher rate of 
seismicity in 1985 than in 1984 (an average of 0.8 events;'ncnth in 
1984, 1.3 events/IOOIlth in 1985; see Figure 8). The largest event in 
this cluster has a magni tooe of 3.2, am occurred en AprilS, 1985. A 
stooy of seismicity in this area was done by Richins et ale (1983) • 

2) Clusters of events aloog the Utah-Idaho border, north of the Great 
Sal t Lake, which in::looe late aftershocks of the magnitude 6.0 
Pocatello Valley earthquake of March 1975 (see Arabasz et al., 1981) 
and activity in Hansel Valley. A total number of 208 events occurred 
here dur ing the. report per iod. Seismici ty in 1984 and ear 1y 1985 is 
characterized by four periods of swarm activity in February 1984, 
October 1984, January 1985, and September-Qctober 1985 (see Figure 9). 
There is also a period of quiescence in March and April of 1984, 
foll~ing the first swarm. The average rate of activity during 1984 
and January, 1985 is 9.9 events/IOOIlth. Through the remaining part of 
1985 activity is rore constant, with 'an average of 7.2 events/IOOnth. 

3) Continued activity in a north-south zone between 5 and 30 km east of 
Logan and Ogden, inclooing ooe felt earthquake of magni tooe 2.9 on 
October 21, 1985. 

4) Clusters of earthquakes within a 50-Jan radius of Price, predominantly 
related to extensive underground coal mdning. The largest event in 
this area occurred on June 27, 1985, with a magni tooe of 3.0. The 
rate of acti vi ty is nearly constant throughout the report per iod, with 
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an average rate of 5.75 events/IOOIlth (Figure 10). The spatial occurrence 
of events, however, changes over the report per iad. A shift of acti vi ty 
fran an area about 45 kIn southwest of Pr ice to areas east and north of 
Pr ice between 1984 arXl 1985 is apparent in Figures 5 and 6. A space-time 
plot along the line A - A' in Figure 11 shows acti vi ty in the southwest 
during 1984 diminishing early in 1985 (Figure 12). Concurrent with the 
decrease of acti vi ty in the southwest, acti vi ty increases towards the 
oortheast and oontinues through the end of the stooy per iad. The cessation 
of activity in the southwest correlates with a shut-down of mines in that 
area (due to a fire at the Wilberg mine). The irx:rease of activity in the 
northeast may reflect irx:reased productioo in the oortheastern coal mines. 
For detailed stooies of mining-related seismicity in Utah see Smith et ale 
(1974), McKee and Arabasz (1982), McKee (1982), and Williams (1986).--

5) Scattered activity within a broad oorth-south trending zone between 
Salt Lake City and Richfield, Utah, in the general vicinity of the 
southern Wasatch fault. 

6) Scattered small earthquakes throughout southwestern Utah in a broad 
NE .... gw trending belt encanpassing the Elsinore, Tushar, Sevier, and 
Hurricane fault zones between Richfield and Cedar City. 

7) Three events near St. George inclooing two small felt earthquakes 
(magni tooes 2.2 and 2.5) 00 November 25, 1984. 
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Table 4 

UTAH mx;ION FARIHQl1AKES: 1984-1985, MAGNITDDE 3.0 AND LARGER 

yr date orig t:ime lat-n long-w depth mag no gap dmn rms 

84 512 1520 4.41 42- 0.15 112-33.11 3.6* 3.OW 38 130 20 0.28 
84 806 2230 38.66 41-52.53 112-22.38 2.1 3.OW 26 92 7 0.35 
84 816 1419 21.71 39-23.50 111-56.16 6.1* 3.1W 12 95 34 0.33 
84 1015 2323 56.53 41-48.27 112-24.10 4.1* 3.4W 25 81 15 0.17 
85 118 1543 13.34 37-42.48 114- 6.47 2.1* 3.1W 9 167 56 0.16 

85 126 1508 6.71 41-53.43 112-31.80 2.0* 3.BW 30 109 17 0.24 
85 127 1046 49.60 41-53.40 112-32.21 1.5* 3.3W 33 109 18 0.25 
85 405 543 26.79 42-23.43 111-34.27 4.5* 3.2W 30 162 35 0.29 
85 611 721 45.12 39- 9.93 111-28.21 0.1* 3.0 8 169 15 0.42 
85 619 1745 49.72 37-48.45 113-49.30 6.9* 3.OW 15 140 67 0.42 

85 627 1036 29.53 39-33.50 110-23 .• 74 0.6* 3.1 21 234 47 0.43 
85 1007 2033 40.07 40-24.41 109-29.90 20.6* 3.0 22 214 148 0.35 

number of earthquakes = 12 

* indicates pcxlr depth centro1 
W indicates WOOd-Amerson data used for magnitooe calculation 
t see page 3.7 for data explanation 
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~ DATA FOR '!HE UTAH RmION 

(Explanaticn) 

The follcwing data are listed for each event: 

1. Year (YR), date and origin time in Universal COOrdinated Time 
(U'IC). Subtract seven oours to convert to r-bmtain StaOOard 
Time (MST). 

2. Earthquake locaticn ccx:>rdinates in degrees and minutes of oorth 
latitooe (IAT-N) and west longitooe (UH;-W), and depth in 
kilaneters. "*" iOOicates pcx>r depth resolutioo: 00 recording 
stations wi thin 10 kIn or twice the depth. 

3. MAG, cc:Itplted local magni tooe for each earthquake. "W" i.rx1ica tes 
Wood-AI'xlerson records were used. 

4. 00, number of P and S readings used in solutioo. 

5. GAP, largest azimuthal separatioo in degrees between recording 
stations used in the solutioo. 

6. [!.ti, epicentral distance in kilaneters to the closest station. 

7. R-1S, root-mean-square error in seconds of the travel-time residuals: 

where: 

R. is the observed minus the cc:Itplted arrival time for the i-th 
1 P or S reading, 

w. is the relative weight given to the i-th P or S arrival time 
1 (0.0 for 00 weight through 1.0 for full weight). 
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UTAH EARI'HQUAKES: JAN 1984 - DEC 1985 

yr date orig time lat-n long-w depth mag no gap dmn rms 

84 101 630 2.43 38-28.75 112- 8.03 15.6 1.7 8 129 5 0.28 
84 105 925 10.90 38-12.11 112-49.50 0.5* 2.0 11 140 18 0.81 
84 105 929 13.12 38-14.22 112-49.77 1.7* 1.4 9 98 20 0.24 
84 105 1600 43.35 38-14.07 112-50.35 3.9* 1.3 9 133 19 0.36 
84 107 133 18.85 40-43.86 111-59.56 6.8* 1.6 20 47 16 0.24 

84 107 137 42.72 40-44.40 111-59.73 4.3* 1.3 21 50 16 0.29 
84 108 159 7.15 39- 2.39 111-30.55 0.4* 2.?W 25 89 19 0.41 
84 108 323 9.20 39- 1.53 111-30.08 0-.2* 2.0 14 90 21 0.45 
84 108 727 9.69 38-34.75 112-34.16 0.7 1.8 13 106 5 0.37 
84 108 744 45.57 38-14.74 112-49.86 0.4* 1.4 10 132 21 0.25 

84 108 1422 48.27 38-34.27 112-34.71 1.7 1.6 10 109 6 0.45 
84 109 407 51.10 37-46.64 113- 1.60 0.7* 1.7 8 126 11 0.68 
84 109 411 36.88 37-49.07 113- 2.95 6.0* 1.5 7 191 32 0.31 
84 .109 505 13.89 41-59.86 112-30.37 1.4* 1.0 13 134 16 0.39 
84 109 1412 17.01 39-14.40 lll-56.96 0.1* 2.2 25 93 27 0.32 

84 10~ 2153 36.32 39-44.34 110-55.84 1.6 2.3 18 177 5 0.30 
84 110 657 SO.30 39- 1.44 111-29.68 0.2* 1.9 13 92 21 0.33 
84 111 529 1.28 38-16.03 112-15.11 0.7* 2.0 9 148 28 0.47 
84 111 954 57.33 38-31.95 112-11.79 1.2 1.9 8 127 2 0.22 
84 111 1512 8.78 38-17.15 112-16.75 3.9* 1.5 7 157 26 0.32 

84 III 1742 39.09 39-18.34 lll- 7.41 7.0* 1.5 6 143 45 0.33 
84 117 1257 59.96 38-20.23 112-15.89 7.1* 1.1 5 149 21 0.31 
84 117 1848 50.23 38-30.90 112-32.34 7.0* 1.6 10 115 31 0.34 
84 117 1909 52.75 38-36.93 112-34.17 6.1* 1.0 7 208" 36 0.27 
84 119 1219 6.61 38-37.50 112-34.60 1.0* 1.5 8 210 37 0.46 

84 206 700 51.97 41-30.89 112-23.35 9.4 0.7 9 179 13 0.17 
84 208 1413 33.78 42-19.58 111-38.09 6.8* 1.1 8 304 52 0.14 
84 209 514 9.12 41-44.90 112-47.18 7.1* 1.6 10 245 43 0.29 
84 213 6 42.71 41-52.93 112-35.15 3.9* 0.9 8 250 22 0.18 
84 213 729 22.61 41-53.70 112-35.20 3.7* 0.6 7 250 22 0.12 

84 213 1253 35.07 42- 0.21 112-29.38 2.2* 0.9 12 178 15 0.31 
84 217 524 18.96 41-52.61 112-35.67 3.2* 1.1 19 116 18 0.21 
84 217 544 15.48 41-53.22 112-36.17 2.5* 0.6 10 142 18 0.13 
84 217 546 22.64 41-52.50 112-36.84 3.9* 0.6 12 142 17 0.22 
84 217 754 50.35 41-52.48 112-35.83 2.9* 0.6 8 137 18 0.26 

84 217 815 48.15 41-53.24 112-36.23 3.1* 0.5 9 143 18 0.13 
84 217 1449 46.09 41-58.83 112-25.57 3.7* 0.4 8 207 10 0.08 
84 217 1847 14.20 41-52.66 112-35.60 2.5* 1.0 12 136 18 0.17 
84 218 105 47.11 40-48.86 111-47.71 7.3 1.1 16 103 3 0.26 
84 218 1608 14.15 41-52.96 112-36.24 0.8* 0.8 12 141 18 0.14 
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TJrAH EARTHQUAKES: JAN 1984 - OEX: 1985 

yr date orig time lat-n long-w depth mag no gap dmn rms 

84 219 356 28.49 41-52.82 112-35.81 4.3* 1.3 15 139 18 0.21 
84 219 1537 37.28 38-44.03 112-15.20 3.6* 1.3 7 155 25 0.32 
84 220 1116 47.39 38-49.12 111-30.24 1.7* i.2 10 104 42 0.42 
84 220 1356 20.71 38-34.54 112-34.97 1.1* 1.7 13 105 36 0.42 
84 221 1248 5.67 42- 0.63 112-31.92 2.1* 0.8 9 145 15 0.09 

84 222 417 30.03 38-48.74 111-30.48 3.0* 1.6 13 102 42 0.48 
84 222 2308 16.97 41-53.22 112-36.30 2.4* 0.6 9 143 18 0.13 
84 223 311 34.82 41-53.29 112-36.10 2.9* 0.8 9 143 18 0.18 
84 223 921 25.55 41-53.80 112-36.26 2.9* 0.4 8 146 19 0.15 
84 223 1410 25.15 41-52.97 112-35.87 2.6* 0.6 11 140 18 0.17 

84 223 2039 44.71 38-49.00 111-32.62 3.9* 1.2 8 110 41 0.30 
84 225 346 25.63 41-53.10 112-36.12 2.5* 0.5 11 142 18 0.19 
84 227 323 42.81 40-44.00 111-59.35 1.2* 1.6 19 62 16 0.25 
84 228 338 29.17 42- 0.82 112-30.58 2.5* 0.5 11 137 14 0.19 
84 228 1015 35.61 41-50.72 112-40.75 6.4 1.0 10 153 10 0.20 

84 229 905 57.33 41-49.66 112-39.82 3.2* 0.8 7 138 10 0.36 
84 301 1956 1.68 41-50.27 112-41.56 9.8 1.0 13 155 9 0.27 

. 84 302 2154 55.11 41-28.20 112-23.96 1.8 1.2 15 132 8 0.29 
84 306 715 58.54 41-31.72 112-31.78 6.3* 0.8 11 178 18 0.18 
84 306 1254 57.09 41-27.84 112-24.54 4.1 1.7 14 141 8 0.19 

84 306 1256 56.89·41-27.04 112-25.64 7.5 1.1 15 156 6 0.28 
84 306 2130 48.64 39-16.94 111- 3.81 14.1* 2.0 16 101 40 0.44 
84 310 1345 6.69 40-36.76 111-20.08 13.3 0.8 5 313 9 0.13 
84 311 1108 43.27 39-20.19 lll- 6.42 0.1* 2.0 18 101 45.0.47 
84 311 2058 50.10 38-19.49 112-44.28 14.7* 1.4 11 92 33 0.46 

84 313 129 24.08 38-56.58 112- 3.19 7.0 1.7 16 63 4 0.40 
84 313 449 25.67 38-48.62 111-29.95 4.2* 1.6 9 103 43 0.48 
84 314 2301 20.97 41-15.64 112-21.94 1.9* 0.8 13 164 14 0.34 
84 315 819 30.29 40-37.48 111-18.67 10.9 1.0 14 200 11 0.24 
84 316 1214 46.01 38-16.13 112- 8.65 4.0* 1.4 9 161 27 0.40 

84 317 932 6.74 40-31.20 111-30.55 6.4 1.1 18 90 10 0.28 
84 317 1335 53.61 39-20.24 111- 6.25 9.0* 1.9 11 102 45 0.38 
84 320 1257 9.11 41-27.46 112-25.27 4.9 1.0 11 150 7 0.20 
84 321 706 5.67 41-25.42 112-25.89 13.4 0.9 17 160 4 0.39 
84 321 1119 30.58 39-20.64 111- 6.53 0.1* 2.9W 24 102 37 0.51 

84 321 1725 24.24 39-18.66 111- 7.45 12.9* 1.9 12 96 46 0.50 
84 322 1216 33.27 42-22.86 111-34.00 6.6* 1.4 15 192 34 0.22 
84 323 338 35.50 41-17.85 111-37.62 1.7* 2.1 24 189 32 0.26 
84 323 648 32.38 41-10.69 111-38.60 3.8* 2.2 22 182 23 0.26 
84 323 1400 27.14 39-19.97 111- 5.77 8.5* 1.9 13 103 44 0.45 
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UTAH EARTHQUAKES: JAN 1984 - DOC 1985 

yr date orig t:ime lat-n 1ong-w depth mag no gap dmn rIllS 

84 326 1036 54.90 40-27.19 111-32.62 3.7 0.5 6 145 4 0.07 
84 330 1322 37.22 j9-18~63 111- 7.49 0.1* 1.9 13 96 46 0.49 
84 401 4 32.76 40-14.96 112-11.86 5.5* 1.4 15 96 23 0.29 
84 402 1318 2.33 41-27.01 113-20.71 8.6* 1.8 25 186 59 0.30 
84 403 532 21.46 38-38.18 112-37.27 1.8 1.5 10 129 7 0.43 

84 406 1026 47.90 38-35.59 112-34.41 1.6* 1.8 11 104 35 0.41 
84 406 1031 58.05 38-34.85 112-34.19 1.8* 1.7 15 106 35 0.45 
84 406 2201 46.19 38-37.27 112-35.45 14.6* 1.8 10 100 38 0.28 
84 407 1913 41.83 39-20.06 111- 9.59 8.1* 1.9 13 ll4 44 0.50 
84 409 2158 45.28 39-43.77 110-56.64 1.0 2.0 19 168 5 0.34 

84 410 749 25.19 39-18.67 111- 7.54 6.3* 2.0 13 96 46 0.31 
84 410 ll03 8.65 39-18.25 ll1- 8.45 0.0* 1.8 10 118 45 0.21 
84 411 1209 53.97 39-18.23 ll1- 7.30 7.2* 1.8 8 143 45 0.40 
84 411 2004 28.77 40-24.13 111-42.07 3.0* 0.8 7 147 14 0.47 
84 412 1537 56.30 39-43.70 112- 5.12 1.6* 0.9 17 119 25 0.29 

84 413 228 12.02 39-43.92 110-55.41 0.2* 2.1 10 177 67 0.36 
84 413 1201 59.88 39-17.75 lll- 9.64 4.1* 2.0 19 91 43 0.48 
84 414 1652 31.37 36-59.85 113-36.36 0'.1* 2.1 14 215 89 0.41 
84 415 2121 55.84 38-35.73 ll2-34.63 5.6 0.9 9 142 4 0.19 
84 419 2251 36.17 39-16.25 lll- 9.16 3.3* 1.8 II 112 43 0.50 

84 421 2307 11.58 39-18.94 111- 7.59 6.3* 1.7 12 115' 46 0.50 
84 426 1537 35.26 38-56.77 111-29.04 18.3 1.5 7 181 29 0.42 
84 428 1810 32.87 38-48.53 111-31.77 1.0* 1.7 14 101 42 0.44 
84 428 1842 31.01 38-49.11 lll-32.20 1.5* 1.2 9 101 41 0.29 
84 428 1845 13.31 38-48.69 111-32.17 0.5* 1.6 16 99 42 0.37 

84 429 1101 56.88 38-49.00 lll-32.24 0.3* 2.0 20 99 41 0.42 
84 429 1253 38.53 38-48.92 111-32.22 2.7* 1.5 9 99 41 0.27 
84 430 1348 29.85 38-13.99 112-50.14 5.1* 1.3 7 134 20 0.11 
84 502 1530 8.00 37-52.39 113- 1.71 6.9* 0.9 10 180 26 0.38 
84 504 24 2.69 39-16.52 111- 7.20 7.4* 1.8 10 ll5 44 0.39 

84 505 403 0.94 40-19.36 111-18.82 6.8 2.3W 20 196 II 0.30 
84 505 2335 6.06 38-49.21 111-32.05 1.5* 1.8 19 100 41 0.43 
84 509 1129 26.85 38-49.38 111-32.65 3.7* 1.1 14 98 40 0.34 
84 510 813 3.14 39- 8.84 lll-27.36 0.2* 1.9 18 85 16 0.34 
84 511 810 22.50 42- 7.35 ll2-27.08 5.9* 1.1 10 234 23 0.17 

84 512 1520 4.41 42- 0.15 112-33.11 3.6* 3.aN 38 130 20 0.28 
84 513 403 38.61 38-32.08 112-10.70 2.4 0.7 8 106 2 0.15 
84 513 1626 4.64 38-31.46 112-ll.09 2.6 1.8 10 106 1 0.33 
84 513 2026 42.96 40- 2.18 111-19.09 8.0* 1.2 9 241 42 0.31 
84 513 2045 42.99 38-32.19 112-10.62 1.1 1.5 7 107 2 0.10 
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UTAH FARI'HQUAKES: JAN 1984 - ])EX:: 1985 

yr date orig time lat-n long-w depth mag no gap dmn rms 

84 514 420 26.55 39-19.17 lll- 7.64 4.4* 1.7 17 97 46 0.45 
84 514 1431 43.78 38-30.92 112-12.45 2.1 1.3 10 92 2 0.28 
84 515 2042 8.41 39-28.39 111-52.34 0.1 0.9 12 86 4 0.35 
84 516 728 50.64 39-18.41 lll- 7.86 5.1* 1.7 11 95 46 0.31 
84 517 2203 37.95 42- 3.66 112-30.68 9.4*>0.9 13 164 21 0.23 

84 519 1839 26.27 41-53.12 111-32.66 1.3* 1.2 15 208 20 0.45 
84 521 2142 22.02 39-21.16 111- 6.49 3.0* 1.9 16 103 46 0.42 
84 523 2358 57.50 39-54.99 111-26.54 7.1* 0.9 11 249 29 0.49 
84 528 1328 31.80 39-20.03 lll- 6.74 8.9* 1.9 11 101 46 0.38 
84 528 1747 11.76 38-48.36 111-30.77 2.9* 1.4 10 102 43 0.47 

84 529 1802 36.06 38~48.36 111-32.55 0.4* 1.8 9 99 42 0.34 
84 530 631 16.70 39-19.13 lll- 7.10 3.4* 1.9 17 98 46 0.42 
84 530 632 50.34 39-19.95 111- 7.09 5.4* 1.5 17 99 46 0.37 
84 530 1435 19.58 38-49.38 111-33.76 2.8* 1.4 10 97 40 0.26 
84 530 1439 33.44 38-45.96 111-35.11 13.2* 1.5 12 150 46 0.24 

84 530 1442 58.15 38-47.88 lll-31.07 6.8* 1.7 10 180 44 0.34 
84 530 2307 9.48 39-28.49 111-51.57 0.0 0.9 12 94 3 0.31 
84 601 1202 14.54 39-17.89 111-58.15 2.2* 0.9 12 102 19 0.45 
84 601 1227 6.52 38-54.33 111-52.49 0.2* 1.7 10 79 19 0.48 
84 601 1231 11.91 40-19.34 112-12.23 4.1* 1.0 13 104 16 0.35 

84 601 1233 54.01 39-17.87 111-58.01 5.0* 2.1 18 67 19 0.31 
84 601 2318 37.22 41-35.11 112-21.07 6.3 1.6 25 107 8 0.29 
84 602 26 33.05 41-50.02 112- 6.5~ 4.8* 2.2 26 60 20 0.26 
84 602 35 16.20 41-49.87 112- 6.43 5.8* 1.6 28 61 21 0.27 
84 602 404 33.67 41-34.90 112-21.16 4.7 1.0 13 193 8 0.20 

84 602 910 45.22 39-58.25 111-51.81 0.2* 1.3 22 100 10 0.38 
84 602 1352 34.17 39-58.13 111-51.28 0.1* 2.4W 34 62 10 0.28 
84 . 603 1026 22.27 41-16.60 111-39.24 1.4* 1.0 19 130 23 0.24 
84 607 1836 38.24 40- 0.26 111-49.28 3.2 1.2 10 122 8 0.39 
84 607 2047 25.12 40- 2.06 lll-49.04 1.1 1.4 17 85 4 0.36 

84 608 916 50.48 42-14.45 111-24.82 0.6* 2.0 27 108 33 0.37 
84 608 2152 21.61 39-43.96 110-56.42 1.4 2.6 23 169 5 0.30 
84 609 349 29.36 36-45.91 112-20.92 1.7* 2.2 9 220 127 0.40 
84 609 1448 41.95 39- 1.52 111-31.10 0.0* 1.4 12 167 20 0.31 
84 610 1410 30.92 40-45.21 112- 4.08 1.2* 2.7 27 66 14 0.32 

84 613 1743 6.21 41-44.37 111-41.76 1.1 1.3 18 162 9 0.35 
84 614 1529 34.74 40-20.64 111-40.35 0.4* 1.0 10 125 14 0.36 
84 615 2048 0.16 40-31.79 112- 9.75 1.3* 1.2 13 114 16 0.20 
84 616 742 33.64 42-10.56 111-28.74 0.2* 1.3 12 278 25 0.48 
84 617 27 56.62 40-55.00 111-58.85 2.0* 1.2 16 95 20 0.10 
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t1I'AH FARrHQUAKES: JAN 1984 - DB: 1985 

yr date orig time lat-n long-w depth mag no gap dmn rms 

84 617 616 25.80 40-55.05 111-58.07 4.8* 1.1 15 86 16 0.25 
84 617 901 13.42 40-54.84 111-58.25 3.3* 1.8 31 54 16 0.26 
84 617 914" 41.93 40-55.11 111-58.23 1.3* 1.4 22 54 16 0.29 
84 617 1416 56.12 38-16.86 112- 8.00 1.5* 1.2 10 114 26 0.45 
84 617 1618 17.88 40-55.04 111-58.65 3.5* 0.8 11 88 16 0.14 

84 617 1706 56.98 40-54.64 111-58.14 1.4* 1.2 19 88 16 0.19 
84 618 49 45.80 38-17.22 112- 8.79 2.0* 2.2 15 102 25 0.20 
84 618 656 60.00 38-16.87 112- 7.27 7.1* 1.7 6 159 26 0.29 
84 618 1155 42.06 40-41.84 111-45.49 3.0* 1.2 17 69 10 0.31 
84 620 508 36.19 40-26.47 111-24.91 11.1 0.8 10 124 9 0.20 

84 620 1559 29.17 40-32.47 112- 8.52 0.8* 1.6 19 143 15 0.29 
84 622 7 36.79 38-24.61 112- 5.75 26.7 1.3 6 139 13 0.29 
84 622 1650 31.25 40-19.84 111-40.79 3.0* 1.0 9 141 15 0.33 
84 622 2212 48.49 39-28.38 111-51.89 0.0 1.2 13 93 3 0.20 
84 623 642 52.88 41-52.04 112-21.15 2.0 0.7 7 214 7 0.14 

84 623 2138 45.32 41-38.59 112- 0.77 0.6 1.5 19 67 5 0.40 
84 624 256 43.60 40-55.33 111-58.75 2.3* 0.9 14 88 16 0.21 
84 624 934 40.39 40-49.50 111-48.39 1.5 1.0 17 6L 4 0.28 
84 624 2149 59.11 41-38.38 112- 1.40 1.8 0.9 8 158 6 0.23 
84 627 40 18.58 40-54.39 111-33.54 8.9 1.1 25 129 4 0.28 

84 627 42 2.48 40-54.32 111-33.69 8.4 1.3 19 127 4 0.31 
84 627 142 57.59 40-54.31 111-33.85 9.5 1.5 24 127 4 0.33 
84 627 614 27.70 39-17.29 111- 7.21 2.4* 1.8 9 116 36 0.48 
84 627 1711 12.91 41-42.28 112- 5.07 5.1* 0.7 7 140 14 0.07 
84 627 2113 8.74 39-28.25 111-52.45 0.1 0.8 12 95 4 0.35 

84 628 906 59.86 39-18.44 111-58.40 3.8* 1.6 16 96 18 0.18 
84 628 909 54.86 39-18~87 111-59.22 2.1* 1.3 13 102 17 0.28 
84 702 2024 20.77 40-33.01 112-10.32 1.3* 2.0 14 123 13 0.47 
84 703 2047 17.32 40-32.44 112- 9.20 0.5* 1.9 18 110 15 0.21 
84 704 202 59.79 40-39.26 111-39.59 2.3* 0.8 8 127 12 0.14 

84 704 551 15.11 38-42.00 110-16.74 16.7* 1.5 11 286 60 0.20 
84 704 1825 2.81 40-44.25 111-59.24 2.3* 0.7 11 115 15 0.23 
84 705 1705 39.29 40-19.37 111-39.05 2.2* 1.4 10 149 14 0.40 
84 707 1829 5.17 40-44.31 111-58.58 1.9* 0.6 15 114 14 0.30 
84 708 2031 19.22 41-38.35 112-54.06 5.9* 1.2 11 270 18 0.26 

84 711 2355 0.91 40-44.00 111-59.28 2.0* 0.6 9 117 16 0.10 
84 714 847 9.97 40-39.84 111-40.70 1.8* 0.7 13 82 12 0.33 
84 717 1701 9.70 41-47.10 111-35.95 12.1 1.0 9 190 13 0.31 
84 719 1139 1.80 42- 0.41 112-34.21 1.7* 1.2 16 161 16 0.27 
84 720 1500 59.18 40- 1.80 111-29.78 0.2* 1.9 14 100 42 0.43 



- 44-

UTAH FARIHQUAKES: JAN 1984 - oa:: 1985 

yr date orig t~e lat-n long-w depth mag no gap dmn rms 

84 720 1706 24.43 40-50.13 111-34.76 9.2 1.6 23 79 5 0.28 
84 720 1722 22.04 40-32.58 112- 9.52 0.6* 2.0 21 97 14 0.26 
84 726 1732 59.49 39-19.74 112- 6.98 1.0 1.5 12 108 7 0.33 
84 727 1714 16.61 40-20.25 111-39.55 2.9* 0.4 4 266 14 0.11 
84 730 710 46.52 40-21.28 111-26.77 1.5 1.4 6 116 9 0.26 

84 730 711 22.34 41-48.44 112-21.68 0.5* 1.9 15 92 13 0.35 
84 730 1152 22.38 38-47.53 112- 1.70 7.6* 1.5 12 133 19 0.31 
84 730 1206 59.94 38-46.43 112- 5.03 4.2* 1.6 10 126 21 0.16 
84 730 1353 15.63 38-48.03 112- 4.26 4.4* 1.4 10 125 18 0.19 
84 731 758 58.10 41-48.56 112-20.55 2.5* 0.8 7 104 13 0.17 

84 801 1806 58.94 39-19.56 112- 7.06 O. 1.9 15 108 7 0.57 
84 801 2050 8.01 40-32.86 112- 9.44 1.1* 1.7 16 118 14 0.43 
84 802 2342 33.62 37-50.40 112-25.11 1.4* 1.8 15 121 58 0.45 
84 805 631 51.37 39-44.79 110-50.05 0.3* 1.6 16 188 13 0.31 
84 805 834 50.57 41-57.09 112-26.68 1.5* 1.7 20 109 10 0.33 

84 806 2230 38.66 41-52.53 112-22.38 2.1 3.aN 26 92 7 0.35 
84 807 118 26.77 40-23.15 111-25.92 1.5 0.8 11 147 8 0.38 
84 808 427 42.32 37-53.39 111-42.35 0.8* 1.9 7 246 80 0.36 
84 808 1019 46.39 39-39.39 111-54.23 2.9* 1.0 11 120 19 0.35 
84 809 1908 7.02 37-38.99 112-28.28 1.1* 2.5 12 154 68 0.33 

84 809 2100 59.10 41-37.88 112- 1.15 0.2* 2.4 21 48 19 0.27 
84 811 958 34.05 41-37.26 112- 1.58 0.4* 1.4 14 91 18 0.43 
84 813 2015 5.67 42-17.67 111-42.72 12.7 1.6 8 261 20 0.21 
84 814 1114 15.52 39-37.42 111-57.49 1.3* 1.4 21 69 18 0.28 
84 814 2143 45.73 39-19.27 112- 7.44 1.3 1.9 14 110 7 0.34 

84 816 1419 21.71 39-23.50 111-56.16 6.1* 3.7W 12 95 34 0.33 
84 816 2026 10.37 39-23.48 111-56.00 6.8* 1.9 15 70 14 0.28 
84 817 2159 24.60 39-24.04 111-54.88 5.6* 0.9 9 87 22 0.28 
84 820 2259 "6.37 40- 0.32 111-31.34 4.3* 1.4 16 95 26 0.35 
84 823 1824 56.09 39- 4.44 111-51.88 3.0* 1.5 7 147 22 0.37 

84 825 700 31.30 41-42.57 112- 2.35 5.2* 1.2 11 76 25 0.39 
84 827 1330 20.78 39-19.72 111- 6.30 5.4 1.3 17 99 1 0.39 
84 829 909 30.57 39-19.22 111- 9.69 0.1 2.7 28 116 5 0.42 
84 829 1159 54.46 38-35.93 112- 9.51 1.4 1.7 14 125 9 0.40 
84 830 836 12.48 41-46.42 111-27.49 4.5* 1.1 11 129 12 0.11 

84 830 1025 27.57 39-18.25 111- 8.75 4.0 1.4 15 118 4 0.39 
84 830 1102 57.24 41-46.39 111-27.80 5.2* 1.0 10 128 12 0.22 
84 830 1836 40.48 41-46.52 111-27.31 1.9* 1.3 9 131 13 0.18 
84 830 1846 20.91 41-47.11 111-28.15 1.9* 1.6 21 124 13 0.43 
84 830 1900 45.79 41-42.99 111-24.44 19.9 1.0 11 166 8 0.40 



- 45-

UTAH FARmQUAKES: JAN 1984 - DEI: 1985 

yr date orig time 1at-n long-w depth mag no gap dmn rIDS 

84 830 2004 30.69 41-46.30 111-27.83 3.0* 1.1 9 127 12 0.20 
84 830 2009 34.60 41-46.20 111-27.33 2.4* 0.9 10 131 12 0.27 
84 902 1757 41.48 41-29.44 111-52.40 12.0* 1.1 15 78 30 0.26 
84 903 121 1.81 41-37.52 112-22.19 3.5* 1.1 19 104 10 0.32 
84 903 2208 46.57 38- 7.08 112-52.44 1.5* 2.5 16 83 52 0.46 

84 904 2056 24.68 40-48.70 111-54.23 2.1 1.1 13 107 8 0.39 
84 904 2230 2.88 39-28.46 111-51.87 0.3 1.5 16 49 3 0.34 
84 904 2310 4.70 40-29.57 111-21.79 10.1 0.6 7 104 12 0.15 
84 905 1225 29.50 40-45.03 112-10.51 1.6 2.3 35 82 8 0.39 
84 906 402 10.54 39-14.77 111- 9.58 1.6* 1.7 11 128 33 0.51 

84 907 312 26.79 38-32.14 112-17.23 0.7* 2.5 21 56 10 0.43 
84 907 510 50.06 38-30.97 112-17.46 3.0* 1.7 9 143 10 0.29 
84 909 2323 9.07 41-56.90 112-33.39 2.2* 0.5 7 144 19 0.15 
84 911 1646 8.01 41-47.10 112-49.11 5.3 2.4 35 191 3 0.31 
84 912 130 52.13 41-56.51 112-33.09 1.5* 1.0 11 140 18 0.30 

84 912 329 31.65 39-16.16 111-10.85 0.1* 1.7 12 110 31 0.45 
84 913 741 23.36 41-56.81 112-32.90 2.2* 1.1 11 140 18 0.24 
84 914 209 39.57 38- 5.56 112-23.75 0.8* 1.4 7 119 50 0.17 
84 914 604 53.22 41-44.07 111-39.73- 10.4 0.8 12 101 10 0.35 
84 914 1320 43.33 38-35.16 112-21.22 0.4* 2.0 16 83 16 0.42 

84 917 1431· 48.73 41-59.38 112-37.06 2.9* 1.1 6 175 19 0.25 
84 917 2326 25.40 41-48.75 112-20.92 1.4* 1.2 18 78 13 0.35 
84 918 723 1.63 39-18.01 111- 9.63 0.7* 2.1 13 119 32 0.48 
84 918 749 57.55 41-41.33 112-19.08 5.6* 0.6 7 166 12 0.22 
84 918 1758 42.18 40-30.58 112-10.20 6.7* 1.7 14 137 35 0.29 

84 918 1845 5.47 41-48.57 112-20.89 1.2* 2.1 30 75 13 0.22 
84 918 1901 44.31 41-48.58 112-21.23 3.0* 0.6 9 79 13 0.19 
84 918 2153 10.85 41-27.20 112-23.18 1.7 0.6 9 123 7 0.31 
84 919 635 46.22 41-27.49 112-25.81 1.5 0.7 7 203 7 0.10 
84 919 1744 55.43 40-32.23 112-10.50 0.4* 2.3 28 106 35 0.33 

84 919 2227 33.76 41-57.96 112-27.00 10.1 0.5 8 112 11 0.31 
84 920 855 40.65 39-43.85 110-56.85 3.0 2.0 15 174 4 0.29 
84 920 1707 10.29 39-34.43 112-11.25 1.5* 1.6 12 101 21 0.39 
84 920 2137 6.25 39-18.27 111- 7.50 0.4* 1.5 11 113 35 0.33 
84 921 1009 53.74 42- 5.99 112-13.85 1.5* 1.5 23 77 11 0.36 

84 921 1138 58.85 41-48.85 112-20.02 2.3* 0.5 9 102 12 0.13 
84 921 1608 33.22 41-24.74 112-27.53 12.3 0.8 8 246 4 0.23 
84 922 548 6.63 41-52.14 111-56.75 10.5 0.9 20 66 16 0.20 
84 923 906 58.24 41-35.50 111-25.31 0.2 1.4 15 187 5 0.40 
84 924 1519 15.75 41-46.30 111-27.35 0.9* 1.1 20 131 12 0.36 



- 46-

UTAH FARTHOOAKES: JAN 1984 - DB: 1985 

yr date orig t~e 1at-n long-w depth mag no gap dmn rms 

84 925 1928 29.29 39-19.84 lll- 7.09 5.4* 1.8 13 117 36 0.49 
84 926 1418 1.82 39-28.56 lll- 3.17 0.6* 1.9 12 232 45 0.27 
84 926 1832 51.36 38-34.79 112-20.88 0.3* 1.9 13 84 16 0.41 
84 926 2225 37.64 38-40.29 112-15.11 0.1* 1.4 13 82 18 0.27 
S4 928 1402 7.39 41-27.79 112-24.74 1.7 0.8 10 143 8 0.31 

84 929 2044 14.88 41-27.56 112-25.13 1.4 0.6 8 195 7 0.20 
84 929 2302 28.85 41-27.00 112-22.93 1.6 0.6 10 120 6 0.34 
84 930 1125 49.71 41-27.48 112-25.08 1.8 0.3 12 194 7 0.20 
84 930 1500 33.00 38- 3.27 112-25.92 0.1* 1.1 14 136 49 0.32 
84 930 2046 31.74 41-27.32 112-24.57 0.0 2.SW 37 116 7 0.32 

84 930 2207 1.34 41-27.64 112-24.64 1.5 1.2 11 142 7 0.20 
84 1001 105 20.88 41-27.48 112-24.00 1.8 0.9 15 133 7 0.35 
84 1001 308 27.77 41-27.87 112-25.22 1.9 0.9 10 195 8 0.20 
84 1001 406 36.21 39-18.41 111- 7.34 7.8* 1.7 10 114 35 0.27 
84 1001 2344 41.03 39-34.18 110-25.13 0.3* 2.2 15 239 47 0.32 

84 1002 230 42.79 41-51.57 112-22.53 6.9 0.7 11 96 8 0.32 
84 1002 1306 42.98 39-19.98 111- 9.96 0.3* 1.9 17 113 32 0.45 
84 1002 1802 5.15 39-19.28 111- 7.91 3.3* 2.0 10 120 34 0.27 
84 1003 2131 35.37 39-54.88 111-36.42 2.0* 1.6 18 80 16 0.33 
84 1005 1138 58.19 42- 0.52 ,112-30.30 6.4* 2.0 31 124 15 0.23 

84 1005 2105 49.06 42- 5.85 112-26.91 9.5 0.8 6 152 8 0.17 
84 1006 1158 26.31 41-35.60 111-41.72 8.6 0.5 13 99 15 0.20 
84 1007 1710 21.83 42- 4.86 112-28.07 7.1 0.4 8 131 8 0.19 
84 1009 1446 13.76 41-48.61 112-23.69 3.0* 0.4 13 III 14 0.26 
84 1009 1656 9.80 41-48.68 112-24.00 1.9* 1.6 17 82 14 0.20 

84 1009 1949 37.54 41-56.00 112-40.08 3.3* 1.0 10 179 19 0.18 
84 1011 614 55.18 38- 8.86 112-52.94 0.6* 1.7 13 159 11 0.40 
84 1011 2114 30.63 40-30.62 111-24.17 3.9*"0.1 5 152 10 0.24 
84 1012 327 8.56 39-32.75 112-12.04 6.2* 1.6 10 109 18 0.15 
84 1012 2231 22.35 39-35.22 111-21.69 7.5* 1.3 5 146 51 0.28 

84 1013 533 2.54 41-50.76 112-25.60 2.4* 0.2 6 146 12 0.12 
84 1013 708 57.29 41-48.84 112-24.11 0.8* 1.0 12 93 14 0.15 
84 1013 917 20.54 41-56.37 112-27.92 1.5* 1.3 16 III 11 0.32 
84 1014 1733 43.31 40-44.10 112-10.51 1.8 0.8 15 131 7 0.33 
84 1015 253 33.04 40-45.07 111-45.55 6.0 1.0 8 201 7 0.39 

84 1015 2323 56.53 41-48.27 112-24.10 4.1* 3.4W 25 81 15 0.17 
84 1015 2347 15.91 41-49.32 112-26.01 2.5* 0.4 10 113 14 0.24 
84 1016 10 53.63 41-48.60 112-23.82 1.1* 0.9 21 94 14 0.40 
84 1016 36 20.85 41-49.40 112-22.44 3.0* 0.3 6 255 12 0.18 
84 1016 151 53.51 41-49.26 112-23.22 9.8 0.7 14 107 13 0.36 



- 47-

UTAH FARI'HQUAKES: JAN 1984 - ~ 1985 

yr date orig t~e lat-n long-w depth mag no gap dmn rrns 

84 1016 218 38.46 41-48.75 112-23.87 3.4* 0.5 17 112 14 0.25 
84 1016 349 45.82 4l-48.38 112-23.74 3.0* 2.4 33 80 14 0.20 
84 1016 1106 36.68 41-49.16 112-22.69 1.9* 1.0 14 92 13 0.33 
84 1016 1306 39.88 41-54.33 112-34.05 1.5* 1.1 16 119 20 0.31 
84 1016 1418 6.13 41-49.98 112-17.70 2.2* 0.7 9 91 10 0.38 

84 1016 1420 1.13 41-48.83 112-24.06 1.4* 1.4 21 82 14 0.33 
84 1016 2027 2.24 41-48.38 112-23.76 3.0* 0.4 8 113 14 0.29 
84 1016 2301 34.48 41-48.98 112-23.60 5.7* 0.6 16 109 13 0.16 
84 1016 2328 46.70 41-49.17 112-24.32 5.1* 0.6 14 110 13 0.20 
84 1017 116 26.04 41-54.53 112-24.52 23.0 0.2 9 97 7 0.38 

84 1017 220 52.21 41-48.96 112-23.88 5.1* 0.7 15 110 13 0.18 
84 1017 320 15.47 41-54.75 112-33.68 1.7* 1.1 l3 l36 19 0.33 
84 1018 531 51.70 42- 4.76 112-30.23 2.8 0.8 l3 184 7 0.11 
84 1018 1151 8.71 41-49.01 112-24.33 2.5* 0.4 12 III 14 0.19 
84 1019 846 58.36 38-30.28 112-51.52 0.1* 2.1 18 106 59 0.47 

84 1020 637 10.55 38-39.17 112-33.17 5.5 0.8 8 196 3 0.16 
84 1020 1727 25.08 36-55.14 110-23.04 1.0* 2.0 7 273 131 0.42' 
84 1023 415 50.18 41-48.92 112-24.19 2.7* 0.6 13 124 14 0.33 
84 1023 1355"34.51 37-35.64 112- 9.30 1.6*"1.8 8 190 93 0.36 
84 1023 1717 6.73 37-45.08 111-50.64 1.0* 1.3 4 158 89 0.09 

84 1025 1456 25.87 39-43.44 110-37.59 1.3* 1.5 11 233 31 0.37 
84 1028 1611 39.90 39-38.35 lll- 2.03 1.4* 1.4 7 231 70 0.43 
84 1029 2152 22.48 41-48.22 112-17.13 2.4* 1.0 11 95 14 0.23 
84 1029 2355 37.74 42- 4.36 112-28.13 2.2 0.7 12 123 9 0.37 
84 1030 811 22.13 42-25.68 111-29.98 7.0* 1.0 10 176 41 0.28 

84 1030 1107 54.91 41-59.69 112-29.33 2.2* 0.2 7 224 15 0.22 
84 1030 2055 40.92 41-49.31 112-24.01 1.4* 1.4 16 90 13 0.36 
84 1031 246 9.74 41-49.64 112-24.14 2.2* 0.3 10 128 13 0.19 
84 1031 331 50.17 39-43.81 110-54.61 0.4* 1.6 14 230 77 0.30 
84 1031 1358 46.46 41-43.28 111-28.03 2.0 1.3 13 126 8 0.21 

84 1102 1816 25.11 40-56.93 111-31.17 6.4* 1.7 9 302 41 0.19 
84 1104 1606 8.95 41-49.80 111-30.97 1.5* 1.1 18 103 16 0.26 
84 1106 2358 49.53 38-16.07 112-18.75 2.6* 1.3 6 231 29 0.03 
84 1107 719 37.93 41-36.78 111-58.03 4.5 1.2 18 66 0 0.24 
84 1108 651 56.40 40- 0.44 111-14.01 0.8* 1.3 10 203 45 0.30 

84 1109 2340 23.30 38- 8.84 112-24.38 22.1* 0.3 5 199 51 0.12 
84 1110 228 58.20 41-37.02 111-58.70 1.2 1.8 20 39 1 0.27 
84 1111 1130 56.14 38-23.20 112- 9.85 2.5* 1.1 9 142 14 0.13 
84 1111 2040 2.61 41-48.51 112-22.60 7.2 0.5 11 81 14 0.44 
84 1111 2045 3.90 41-48.20 112-24.69 15.4 1.4 16 86 15 0.36 



- 48-

UTAH FARlH(lJAKES: JAN 1984 - DEI: 1985 

yr date orig time 1at-n long-w depth mag no gap CJmn rms 

84 1112 2120 58.12 41-54.05 111-41.48 11.3 0.7 13 97 12 0.25 
84 1113 1020 39.47 39-17.92 111-56.24 4.9* 1.4 10 84 21 0.38 
84 1114 1415 15.43 41-55.82 112-17.68 7.5 0.5 13 89 2 0.18 
84 1117 '212 40.94 42-22.00 111-30.72 9.8* 1.8 16 170 35 0.28 
84 1118 1851 32.96 41-37.77 112- 4.09 3.9 1.4 16 52 9 0.27 

84 1118 2113 28.29 41-38.68 112- 3.03 8.8 0.9 11 86 8 0.33 
84 1119 831 15.54 40-51.48 112-31.94 9.1 0.4 16 171 7 0.29 
84 1122 728 42.83 37-49.63 112-57.04 1.3* 2.1 15 171 19 0.38 
84 1122 1838 30.11 41-51.96 112-38.81 2.3* 0.5 15 150 14 0.19 
84 1125 1056 36.65 41-58.78 112-34.80 3.8* 0.1 7 159 19 0.07 

84 1125 1406 50.74 37- 7.90 113-34.33 1.1* 2.5 12 203 73 0.46 
84 1125 2124 21.90 37- 9.60 113-34.15 0.0* 2.2 11 204 70 0.50 
84 1126 1937 43.76 37-44.73 112-22.29 1.3* 1.6 11 142 61 0.40 
84 1127 2208 24.84 38-18.50 112-38.71 0.4* 1.4 10 102 35 0.19 
84 1128 1242 11.38 39-19.46 111-13.14 14.0 1.9 7 224 27 0.21 

84 1129 516 38.40 41-54.32 112-32.52 1.9* 1.2 20 129 18 0.21 
84 1129 2359 47.71 39-18.17 lll- 6.58 0.1* 1.6 13 232 36 0.39 
84 1130 403 38.99 39-37.62 111-17.22 3.3* 1.4 13 130 40 0.43 
84 1130 409 10.08 39-36.52 1ll-10.58 3.0* 2.0 12 172 22 0.34 
84 1202 358 44.64 41-35.05 111-41.95 10.3 0.6 13 159 16 0.11 

84 1202 456 24.06 39-29.81 111-55.47 3.2 0.9 14 64 
84 1202 459 7.17 39-29.89 111-55.83 0.8 1.5 13 65 
84 1202 1258 33.29 39-30.57 111-55.51 0.1 0.6 11 85 
84 1202 1350 36.77 39-30.61 111-54.48 6.2 1.0 15 93 
84 1202 2153 15.38 39-30.86 111-55.40 5.5 1.7 17 80 

8 0.39 
8 0.37 
8 0.33 
7 0.33 
8 0.45 

84 1203 1500 30.68 39-31.50 111-54.18 4.7 1.7 16 90 7 0.40 
84 1203 2056 29.81 41-40.86 112-50.06 5.4* 1.3 14 240 12 0.21 
84 1203 2216 2.53 39-31.50 111-55.17 1.6 1.4 15 86 8 0.35 
84 1204 1356 56.57 41-54.60 111-37.16 4.4* 0.8 9 152 16 0.17 
84 1205 1103 40.44 41-54.27 111-37.29 8.9 0.9 10 ISO 16 0.16 

84 1206 357 44.60 41-39.86 111-57.49 3.6 0.8 9 88 6 0.15 
84 1207 639 6.54 39-18.20 lll- 1c9O 0.1* 1.9 10 237 43 0.44 
84 1207 2306 39.71 41-48.80 112-25.04 3.3* 0.5 12 113 15 0.41 
84 1208 941 2.28 42-21.65 111-28551 0.2* 2.3 30 83 37 0.36 
84 1208 1128 12.83 39-17.80 111-56.20 0.3* 1.7 14 78 22 0.36 

84 1208 1144 25.78 39-18.34 111-55cSO 2.6* 1.3 8 90 22 0.09 
84 1209 1155 16.70 39-17.43 111-55.77 2.4* 1.7 11 80 22 0.29 
84 1209 1156 30.89 42-20.76 111-27.86 2.5* 2.0 24 91 36 0.40 
84 1210 122 14.05 39-18.66 111-55.72 0.3* 1.5 9 90 22 0.39 
84 1210 403 36.57 41-39.62 111-57.13 3.4 1.3 16 63 9 0.24 



- 49-

UTAH FARlHQUAKE5: JAN 1984 - DE[! 1985 

yr date orig t±me 1at-n long-w depth mag no gap dmn rms 

84 1211 1535 50.10 37-45.41 113-39.29 0.1* 1.5 8 306 19 0.53 
84 1211 2036 15.20 39-32.83 112-12.24 3.2* 1.6 11 103 19 0.38 
84 1212 841 23.43 42-26.58 111-34.09 0.1* 1.5 18 264 40 0.47 
84 1214 1943 6.31 39-33.65 111-25.77 1.4* 1.4 13 140 28 0.38 
84 1215 1203 28.95 41-41.65 111-42.08 12.9 0.9 11 95 23 0.21 

84 1216 432 28.08 39-19.19 lll- 1.11 0.5* 1.7 12 227 44 0.24 
84 1216 932 38.92 42- 1.74 112-30.57 1.2* 0.9 19 138 13 0.31 
84 1216 1020 8.79 42- 1.98 112-30.57 6.2* 0.3 11 139 12 0.46 
84 1216 1334 40.09 40-26.04 111-26.02 0.3 2.3 30 90 8 0.37 
84 1217 718 36.29 41-56.80 112-33.63 3.2* 0.3 7 144 19 0.44 

84 1218 603 21.52 41-57.50 112-28.47 1.8* 0.4 12 119 12 0.30 
84 1218 648 46.85 41-56.82 112-28.08 3.6* 2.0 30 116 12 0.23 
84 1219 1604 17.75 39-21.57 110-56.48 1.9* 1.6 7 139 34 0.54 
84 1220 316 40.14 41-55.97 112-35.05 2.4* 0.3 12 149 21 0.23 
84 1220 1041 50.62 42- 1.50 112-30.26 7.7 1.4 25 127 13 0.27 

84 1221 106 28.83 39-15.69 111- 6.75 0.0* 1.1 9 233 37 0.38 
84 1222 1804 19.54 38- 9.81 112-34.83 0.1* 1.9 11 177 37 0.30 
84 1223 1924 48.93 41-37.19 111- 9.38 0.2* 1.8 19 139 22 0.38 
84 1224 133 35.39 41-48.72 112-40.37 2.2 0.7 11 130 9 0.22 
84 1224 2112 30.42 39-33.03 112-12.77 2.2* 1.4 10 147 19 0.40 

84 1226 2107 17.30 40- 6.36 111-14.72 12.4* 1.0 11 244 34 0.43 
84 1228 619 54.00 39-54.97 111-33.62 2.4* 1.3 11 153 19 0.32 
84 1229 1255 11.95 39-10.86 111-48.79 0.1* 1.0 12 114 14 0.37 
84 1229 1850 17.67 38- 9.89 112-33.58 0.1* 1.5 15 180 38 0.40 
84 1230 250 59.28 39-11.34 111-24.90 23.9 1.8 6 192 17 0.49 

84 1231 252 42.04 41-18.75 111-41.96 13.1 2.0 25 115 23 0.27 
85 101 1811 16.08 42- 2.09 112-29.21 2.3* 0.6 14 126 12 0.19 
85 103 948 25.90 39- 0.62 111-57.49 12.4 1.3 6 159 12 0.17 
85 104 41 36.14 41-27.53 112-26.16 3.4 0.8 12 159 7 0.29 
85 105 140 11.44 41-41.45 111-33.43 °11•1 1.0 20 78 0 0.47 

85 105 1930 48.17 41-43.34 112- 7.66 3.2 1.2 18 62 8 0.19 
85 107 1447 28.38 41-48.13 112-19.15 1.8* 0.6 14 102 14 0.20 
85 107 2051 40.57 38-57.97 111-23.43 14.1* 1.2 7 249 32 0.44 
85 108 2211 15.29 41-27.72 112-26.51 2.2 0.5 11 210 8 0.15 
85 109 1351 31.73 38-20.30 111-51.45 22.3 1.3 9 149 33 0.30 

85 110 424 22.66 39-23.59 112- 9.18 2.5* 1.8 16 88 30 0.23 
85 110 1626 55.36 42-23.07 111-27.38 6.6* 1.5 12 178 40 0.31 
85 113 1240 2.45 41-54.77 112-36.38 3.9* 0.4 6 151 20 0.23 
85 113 1625 56.15 38-37.27 112-36.01 3.3 1.1 10 119 5 0.41 
85 114 813 8.19 40-29.48 111-21.46 8.5 1.1 19 106 12 0.28 
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UTAH FARIHQUAKES: JAN 1984 - DEI: 1985 

yr date orig time lat-n long-w depth mag no gap dmn rms 

85 114 858 7.97 40-29.13 111-22.13 9.4 0.9 13 100 12 0.24 
85 114 2321 12.14 38-59.31 110-57.50 6.9* 0.6 6 144 35 0.28 
85 115 1357 29.77 39-58.89 111-19.31 5.6* 1.8 21 125 37 0.20 
85 116 48 8.30 41-15.52 111-41.20 5.6* 0.9 12 131 27 0.21 
85 116 2213 52.92 40-36.87 111-32.71 13.9 0.7 8 121 8 0.22 

85 116 2216 25.09 39-32.49 112-12.78 2.4* 1.5 11 134 18 0.33 
85 117 1718 39.45 41-59.10 112-59.12 10.6* 0.6 10 282 28 0.25 
85 117 2339 19.10 41-55.55 112-37.56 2.9* 0.6 11 161 20 0.18 
85 118 1543 13.34 37-42.48 114- 6.47 2.1* 3.1W 9 167 56 0.16 
85 118 1725 23.24 42- 0.07 112-49.66 6.7* 0.6 16 188 25- 0.26 

85 121 901 0.05 38-37.14 112-33.44 1.1 1.4 10 116 1 0.47 
85 121 2214 37.74 41-55.17 112-31.76 2.4* 0.4 10 129 16 0.25 
85 122 609 2.36 41-40.57 112- 5.18 3.6 0.5 14 90 6 0.28 
85 122 1222 51.74 37-45.97 112-23.61 1.6* 2.0 12 198 60 0.39 
85 122 1703 27.53 41-40.51 112- 5.23 3·.7 0.4 13 90 7 0.36 

85 123 56 17.39 38-38.97 112-34.43 5.1 1.0 10 191 4 0.38 
85 124 30 53.64 41-57.50 112-26.52 1.5* 0.6 8 109 10 0.09 
85 124 351 15.96 41-55.48 112-31.45 1.4* 0.9 16 116 16 0.42 
85 124 1028 38.81 41-55.79 112-31.46 1.4* 1.3 ·20 117 16 0.39 
85 124 1051 58.80 41-55.20 112-31.42 2.2* 0.6 15 126 16 0.26 

85 124 1116 9.14 41-55.30 112-32.33 3.9*'1.0 8 131 17 0.18 
85 124 1308 53.61 41-55.00 112-31.69 2.2* 0.7 13 127 16 0.26 
85 124 1317 8.30 41-54.40 112-31.81 2.2* 1.2 14 126 17 0.3~ 
85 124 1407 52.62 41-55.13 112-32.68 2.3* 1.1 11 133 18 0.20 
85 125 1212 41.57 41-53.89 112-31.95 1.4* 1.5 23 125 17 0.32 

85 125 1325 12.24 41-53.95 112-32.46 1.5* 1.2 19 127 18 0.28 
85 125 2144 43.48 41-56.96 112-27.70 1.6* 2.4 31 113 11 0.30 
85 125 2205 57.12 41-57.45 112-27.39 2.2* 0.3 6 128 11 0.33 
85 125 2218 41.58 41-59.82 112-24.00 1.9 0.2 10 III 9 0.42 
85 126 237 6.58 41-56.90"112-28.53 1.9* 0.9 14 118 12 0.18 

85 126 326 5.08 40- 0.89 111-14.28 2.3* 1.8 14 144 35 0.27 
85 126 1508 6.71 41-53.43 112-31.80 2.0* 3.BW 30 109 17 0.24 
85 127 312 46.69 41-53.99 112-32.44 3.0* 0.5 7 127 18 0.30 
85 127 536 10.38 41-53.69 112-32.24 2.3* 0.7 12 126 18 0.28 
85 127 923 37.22 41-53.66 112-31.86 1.5* 1.1 17 III 17 0.39 

85 127 1046 49.60 41-53.40 112-32.21 1.5* 3.JW 33 109 18 0.25 
85 127 1531 2.81 41-54.02 112-32.16 1.9* 1.0 16 127 17 0.30 
85 128 540 51.48 41-53.79 112-31.71 2.2* 0.7 13 123 17 0.25 
85 128 546 37.57 41-53.66 112-32.16 2.4* 0.5 14 124 17 0.29 
85 129 1623 30.98 41-52.76 112-31.91 1.4* 2.4 28 107 18 0.25 
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UTAH FAImiQUAKES: JAN 1984 - DEI:: 1985 

yr date orig t~e 1at-n long-w depth mag no gap dmn rIllS 

85 130 1109 10.13 41-45.98 112-25.87 2.8* 1.1 19 96 20 0.27 
85 130 2341 57.84 41-29.81 111-42.36 4.9* 1.3 14 101 17 0.18 
85 131 2005 48.38 42-15.98 111-59.03 2.2* 0.4 10 145 23 0.37 
85 131 2016 42.55 42-16.35 111-58.85 0.1* 1.0 10 145 23 0.30 
85 131 2106 20.41 42-15.72 111-59.40 3.8* 0.8 12 145 23 0.23 

85 201 1436 12.77 41-56.79 112-32.45 1.8* 0.7 14 137 18 0.25 
85 202 451 10.86 39-17.86 111-55.83 0.3* 1.4 17 76 22 0.44 
85 204 634 53.53 41-54.10 lll-29.14 11.1 1.1 16 118 21 0.22 
85 205 50 25.17 41-58.06 112-24.44 3.2 2.2 26 100 8 0.26 
85 205 lll4 27.91 41-58.31 112-24.63 2.8 1.1 19 101 8 0.36 

85 206 307 34.09 39-50.28 112- 1.11 3.1* 2.OW 30 50 13 0.29 
85 206 355 59.31 39-50.54 112- 0.79 5.0* 1.3 11 78 13 0.23 
85 206 1849 51.30 40-52.85 lll-31.65 1.7* 2.4W 24 145 26 0.29 
85 207 501 5.69 41-57.89 112-23.99 8.4 0.6 14 98 7 0.23 
85 207 1518 46.77 41-58.20 112-24.41 6.6 1.7 17 99 8 0.17 

85 207 2227 38.85 41- 7.86 112-54.86 4.3* 1.6 17 194 51 0.26 
85 208 107 57.77 40-18.27 114- 1.38 6.4* 2.1W 28 101 84 0.45 
85 209 1748 18.33 41-40.49 112-53.92 4.1* 0.9 12 260 15 0.25 
85 210 1943 38.48 39-18.49 lll- 7.12 0.0* 1.9 10 193 36 0.38 
85 211 707 14.88 38-50.81 lll-53.34 1.4* 1.5 9 114 21 0.32 

85 211 721 53.47 38-51.03 lll-52.07 6.3* 1.7 11 117 23 0.26 
85 2ll 804 35.91 38-51.30 111-53.15 3.2* 2.3 14 107 21 0.44 
85 211 834 35.68 38-51.06 lll-54.25 1.0* 2.1 11 82 20 0.40 
85 211 839 17.36 38-51.14 lll-52.54 3.3* 2.0 12 116 22 0.38 
85 211 841 22.62 38-51.14 lll-52.87 1.4* 2.0 10 115 21 0.30 

85 211 1943 3.42 39-31.64 111- 5.66 0.8* 1.8 9 168 27 0.28 
85 214 338 10.24 38-39.70 112-11.10 1.9* 1.6 13 85 16 0.37 
85 214 504 34.81 38-56.31 111-57.50 3.0* 0.8 8 158 11 0.24 
85 215 24 27.56 40-29.83 111-21.10 12.5 0.4 8 174 12 0.23 
85 215 1948 18.88 37-42.07 113-20.47 9.8 1.3 6 222 13 0.22 

85 216 1618 29.94 38-57.98 111-56.77 9.5 1.0 9 99 12 0.34 
85 217 927 11.87 42-23.11 111-20.50 10.5* 1.8 14 218 47 0.26 
85 217 1421 56.18 37-45.94 113- 9.41 5.8* 1.0 9 134 12 0.26 
85 218 1746 3.88 38-23.90 112-16.96 2.7* 1.2 8 139 65 0.18 
85 218 2314 32.61 39-20.79 111- 5.57 0.7* 1.4 13 194 38 0.34 

85 219 2107 7.20 40-47.53 111-29.97 9.9* 0.8 12 246 21 0.23 
85 219 2207 10.21 39-33.14 112-12.38 0.4* 1.9 17 85 19 0.33 
85 223 502 32.99 39-28.66 111-18.13 1.8* 1.5 12 184 27 0.23 
85 223 509 37.24 39-28.09 111-18.75 8.9* 1.5 11 184 25 0.29 
85 224 537 13.19 42-27.86 111-49.33 7.4* 2.1W 21 143 38 0.16 
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UTAH FARTHQrJAKES: JAN 1984 - DEX:: 1985 

yr date orig time lat-n long-w depth mag no gap dmn rms 

85 224 1554 11.89 41-53.89 112-32.91 3.0* 0.6 10 130 18 0.30 
85 225 1645 53.62 37-52.61 110-39.20 2.2* 1.9 11 213 66 0.37 
85 225 1718 31.97 37-54.78 110-37.10 1c3* 2.3 9 150 64 0.25 
85 227 547 21.18 38-34.11 112-34.54 3.0* 1.6 9 137 35 0.49 
85 228 155 1.18 39-41.84 110-44.84 1.3* 1.8 19 205 80 0.49 

85 228 602 22.21 38-32.89 112-34.55 4.4* 2.0 13 108 35 0.47 
85 301 2156 17.61 41-53.54 112-31.87 2.3* 0.9 12 123 17 0.35 
85 304 1414 12.79 41-58.57 112-22.88 2.9 0.5 12 105 7 0.34 
85 304 1800 21.82 39-42.51 110-42.47 0.3* 2.2 16 212 24 0.33 
85 304 2036 58.87 40-26.60 111-59.71 2.2* 0.5 19 78 24 0.29 

85 305 136 26.12 39-43.50 110-59.38 2.8* 1.6 15 205 65 0.39 
85 306 1639 34.69 39-10.46 111-28.25 4.7* 0.4 7 190 14 0.41 
85 307 810 51.15 38- 5.99 112- 9.02 0.9* 2.3 13 159 46 0.29 
85 307 1002 3.91 38- 6.81 112- 8.98 5.1* 1e7 8 188 44 0.21 
85 307 2354 28.60 39-29.97 112- 2.74 15.0 0.7 7 139 17 0.24 

85 310 1220 3.07 39-43.92 110-49.90 2.0* 2.0 16 219 13 0.37 
85 310 1613 13.85 38-48.09 111-58.24 0.1* 1.6 11 105 20 0.24 
85 311 732 55.31 40-34.48 111-56.55 2.1* 1.0 18 71 15 0.25 
85 312 443 5.00 38-23.45 112-17.00 0.3* 1.8 11 134 16 0.44 
85 312 1621 36.54 39-43.19 110-38.96 0.5* 1.2 11 232 29 0.48 

85 315 130 53.28 41-54.96 112-32.10 2.3* 0.6 12 194 17 0.23 
85 315 1726 21.68 42-22.04 lll- 8.95 2.4* 1.9 17 184 46 0.23 
85 316 318 7.53 41-51.05 112-41.81 6.6 1.5 19 161 10 0.20 
85 318 255 13.29 39-45.13 110-58.38 3.3 2.3 16 235 1 0.35 
85 318 1427 18.08 41-51.42 112-41.51 2.1* 0.6 13 164 11 0.24 

85 318 2207 35.49 39-32.95 112-11~66 2.6* 1.4 14 102 19 0.39 
85 319 1747 53.29 41-57.71 112-28.74 2.1* 0.5 6 247 13 0.12 
85 319 1749 36.13 41-56.99 112-30.00 2.5* 1.1 5 258 14 0.06 
85 320 137 9.81 41-36.79 109-37.32 7.0* 2.9 19 225 129 0.44 
85 322 149 17.31 41-27.79 112-25.15 3.2 1.3 22 181 8 0.19 

85 322 212 16.14 41-27.80 112-24.99 1.5 0.5 11 193 8 0.21 
85 323 352 6.69 40-54.12 111-40.55 3.1* 0.7 12 169 17 0.18 
85 323 1652 34.95 41-50.75 112-41.41 5.7 1.2 17 158 10 0.19 
85 323 1729 0.14 41-50.68 112-40.92 4.1* 0.6 10 154 10 0.13 
85 324 1136 8.92 41-26.44 111-42.86 11.2 1.0 14 162 21 0.20 

85 325 1033 54.97 41-12.27 111-38.29 1.8* 1.0 14 170 - 20 0.18 
85 326 838 42.87 38- 3.43 112- 5.89 1.5* 2.4 15 167 51 0.3i 
85 327 438 47.90 41-53.50 112-32.73 2.1* 0.9 15 127 18 0.15 
85 327 1138 45.96 38- 4.48 112- 4.95 2.1* 2.0 8 165 70 0.25 
85 330 508 7.63 42- 3.18 112-28.08 2.0* 0.7 11 119 11 0.15 
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UTAH EARIHQUAKES: JAN 1984 - DEI: 1985 

yr date orig time 1at-n long-w depth mag no gap dmn rms 

85 402 2258 59.01 42-15.53 111-31.23 9.7* 2.2 17 188 26 0.18 
85 404 2343 9.50 38- 2.91 112-52.94 8.4 1.6 6 157 11 0.16 
85 405 101 20.92 39-36.24 110-23.14 0.4* 2.JW 23 240 54 0.45 
85 405 129 47.15 37-50.79 113-11.11 3.9* 1.1 7 109 21 0.34 
85 405 543 26.79 42-23.43 111-34.27 4.5* 3.2W 30 162 35 0.29 

85 406 1525 42.70 41-54.31 112-31.78 2.4* 0.5 9 126 17 0.23 
85 407 248 47.45 41-54.05 112-32.49 3.0* 1.1 17 127 18 0.27 
85 409 920 49.56 41-22.31 112-41.55 2.4* 1.4 15 229 53 0.39 
85 409 1727 3.12 39-32.37 111-54.28 0.1 1.4 16 99 8 0.49 
85 410 40 14.11 39-43.85 110-56.18 0.1 2.BW 24 196 5 0.40 

85 410 353 54.29 41-21.54 112-39.48 5.4* 1.8 25 163 21 0.38 
85 410 743 39.38 41-48.48 112-23.22 2.3* 0.3 7 116 14 0.12 
85 410 1253 14.57 41-21.21 112-39.40 3.0* 1.5 11 231 49 0.16 
85 410 1256 50.31 41-22.18 112-25.39 18.7* 1.0 9 234 37 0.39 
85 410 1311 31.64 41-21.53 112-37.41 3.8* 1.6 17 2ll 18 0.26 . 

85 411 350 0.91 37-22.43 112-40.58 1.8* 1.3 9 253 48 0.23 
85 411 425 43.32 37-24.16 112-40.99 2.0* 1.7 8 249 45 0.19 
85 411 432 46.72 37-21.22 112-40.23 1.9* 1.7 7 288 50 0.21 
85 411 1142 33.14 41-30.74 111-54.49 1.9* 0.6 6 140 11 0.15 
85 413 226 43.38 38-50.02 111-31.84 1.2* 1.6 10 161 40 0.22 

85 414 '17 44.50 39-29.66 112- 9.09 8.0 1.4 13 96 13 0.42 
85 414 1603 46.51 42- 2.92 112-30.41 2.2* 0.2 8 139 11 0.45 
85 415 1609 24.06 41-53.66 111-50.04 10.2 . 0.5 10 72 11 0.10 
85 417 300 44.71 41-27.73 112-24.76 2.3 0.7 17 143 7 0.13 
85 417 2219 3.74 39-32.53 112-10.90 2.3* 0.8 10 105 18 0.21 

85 418 2115 58.96 41-52.18 111-29.01 8.3* 0.9 11 135 21 0.04 
85 419 509 26.84 39-36.06 110-32.05 1.3* 1.5 14 221 91 0.43 
85 420 1105 45.58 41-21.21 112-35.53 10.1 1.3 14 223 15 0.20 
85 420 2316 37.34 41-31.40 112-16.54 11.3 0.7 7 159 7 0.29 
85 421 1934 55.44 39-36.75 110-25.74 0.0* 2.2 12 237 50 0.45 

85 421 2300 20.75 40-45.29 111-50.85 5.3 1.SW 16 76 1 0.22 
85 422 408 12.54 41-55.99 112-34.51 1.5* 1.5 18 146 20 0.21 
85 424 1924 58.36 39-37.36 110-25.68 9.6* 1.8 12 237 52 0.42 
85 425 1337 43.26 41-50.68 112-27.11 7.8 0.3 7 153 14 0.17 
85 426 2323 5.35 39-36.34 110-24.79 0.0* 2.3 13 239 51 0.48 

85 427 2241 12.60 39-17.62 111-10.09 0.8* 1.3 10 109 31 0.23 
85 429 349 59.64 41-37.39 112-23.00 3.3* 0.7 10 183 11 0.08 
85 429 1001 4.75 41-39.52 111-56.75 6.1 1.1 15 93 5 0.15 
85 504 137 29.84 41-35.69 111-41.44 10.1 2.0 23 92 14 0.22 
85 505 530 56.68 39-36.48 110-22.49 0.4* 2.6 17 243 52 0.39 
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UTAH FARTHQUAKES: JAN 1984 - DE: 1985 

yr date orig t~e 1at-n long-w depth mag no gap dnU'l rms 

85 506 505 22.42 39-36.59 111-37.22 1.7* 1.7 18 54 22 0.32 
85 506 552 51.23 39-36.60 111-37.53 3.9* 1.5 15 100 21 0.32 
85 506 1519 10.50 40-12.05 110-59.04 2.9* 1.2 8 285 32 0.13 
85 507 1123 8.76 39-36.59 111-37.37 3.4* 2.3W 23 54 21 0.29 
85 507 1930 46.46 39-35.92 110-29.17 0.2* 2.2 16 229 46 0.40 

85 S07 2158 48.54 39-35.17 110-25.32 6.0* 2.1 13 238 49 0.40 
85 508 324 46.64 39-36.51 110-23.98 0.1* 2.7 17 240 52 0.43 
85 509 408 36.08 41-51.26 112-40.00 5.0* 0.9 15 152 12 0.31 
85 509 1555 48.83 39-16.03 111-10.09 15.4* 2.2 7 139 32 0.20 
85 509 1957 3.98 39- 2.02 111-54.70 0.7* 1.4 9 96 17 0.41 

85 509 2108 SO.09 41-40.71 112-10.79 21.0 0.6 9 144 13 0.46 
85 510 1309 49.49 40-28.81 111-27.85 7.6 0.7 10 108 9 0.18 
85 510 1346 53.85 42-11.47 111-33.62 17.5 0.8 9 244 20 0.35 
85 510 2013 48.72 41-42.63 112- 8.39 4.8 0.5 11 114 9 0.15 
85 514 233 52.99 41-39.42 111-57.57 5.8 0.7 9 87 5 0.08 

85 514 2244 20.76 39-36.60 110-24.34 0.3* 2.4 16 239 52 0.31 
85 515 1948 57.95 39- 6.85 111-27.31 0.6* 2.5 19 85 17 0.39 
85 518 402 3.73 41-46.82 111-38.81 0.1* 2.1 28 86 10 0.37 
85 518 411 18.08 41-47.07 111-37.62 11.2 0.4 9 115 11 0.10 
85 518 416 45.67-41-46.77 111-38.17 11.3 1.0 11 114 11 0.10 

·85 521 657 50.69 39-36.40 110-21.98 0.6* 2.2 15 244 53 0.40 
85 521 2050 16.06 39-36.98 110-16.44 5.1* 2.0 11 245 57 0.41 
85 523 634 4.87 4~-39.28 111-58.40 2.7 1.0 10 120 5 0.27 
85 523 1851 54.88 39-32.14 112- 4.74 2.6* 0.9 8 104 19 0.16 
85 524 1434 54.59 41-32.21 112-40.03 4.0* 0.7 7 267 26 0.20 

85 524 1742 17.22 41-29.53 111-42.68 3.2* 1.1 13 191 23 0.26 
85 525 248 23.38 41-47.29 112-13.81 9.2 0.4 8 117 17 0.27 
85 525 733 57.99 41-31.83 112-40.21 7.0* 0.8 9 197 29 0.21 
85 527 227 52.80 39- 9.86 112- 4.10 0.2* 1.7 13 99 22 0.23 
85 528 2223 34.62 41-59.56 112-28.56 2.4* 0.8 8 122 14 0.16 

85 530 332 39.70 39-14.24 112- 0.52 10.6 1.0 6 219 20 0.17 
85 531 52 2.11 39-35.64 110-25.37 0.2* 2.3 20 232 49 0.45 
85 531 1032 30.93 41-41.00 111-57.78 3.5 0.7 7 127 6 0.09 
85 531 1034 3.41 41-41.04 1ll-S7.28 4.8 0.6 8 134 7 0.05 
85 601 1822 58.70 39-41.81 110-43.17 0.1* 2.4W 20 199 24 0.37 

85 602 1623 58.36 41-49.83 112-17.99 2.2* 0.7 12 71 11 0.24 
85 603 205 24.77 38-30.23 111-52.32 0.6* 1.9 14 93 26 0.33 
85 603 736 46.61 39-41.98 110-43.18 0.4* 2.5 23 197 23 0.44 
85 604 2031 22.43 38-30.06 111-52.78 1.4* 1.5 10 108 25 0.39 
85 605 141 18.86 38-29.87 111-51.92 1.6* 1.6 14 106 26 0.35 
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yr date' or ig time 1at-n long-w depth mag no gap dmn rms 

85 605 423 47.85 40-52.75 111-41.03 5.6* 2.1 24 139 15 0.27 
85 605 1822 25.73 41-58.92 111-49.65 2.9* 0.7 9 132 15 0.36 
85 606 16 25.79 41-56.06 112-25.99 3.9 0.6 13 105 9 0.24 
85 606 48 9.60 38-30.89 111-52.23 10.5* 1.4 10 144 26 0.31 
85 606 1912 50.60 42-14.40 111-40.09 13.3 1.0 13 229 16 0.20 

85· 607 640 47.83 39-33.39 110-22.21 0.1* 2.2 15 245 47 0.43 
85 607 2101 15.32 39-11.66 111-48.45 0.1* 2.2 24 69 14 0.32 
85 610 29 0.35 39-15.21 112-16.53 7.8* 1.1 14 101 16 0.26 
85 610 1804 4.18 38-58.14 111-34.24 14.3 1.3 11 90 24 0.23 
85 610 2014 11.78 40-24.05 111-22.99 12.4 0.6 9 130 10 0.14 

85 611 721 45.12 39- 9.93 lll-28.21 0.1* 3.0 8 169 15 0.42 
85 612 358 3.38 39-37.13 110-28.38 0.1* 2.1 15 232 46 0.45 
85 613 1936 49.45 42- 0.37 112-33.21 2.2* 0.5 8 153 15 0.12 
85 614 327 34.44 39- 2.07 111-59.36 6.5 0.9 14 86 11 0.29 
85 615 534 5.08 39-37.58 110-25.24 0.2* 1.5 14 237 50 0.46 

85 617 1824 48.67 40-24.16 111-35.43 1.8 1.1 12 90 . 5 0.47 
85 618 127 30.98 39-11.78 111-47.96 1.0* 1.6 14 78 13 0.32 
85 618 2111 30.08 39-32.16 111-55.44 0.4 1.3 16 101 9 0.33 
85 619 1745 49.72 37-48.45 113-49.30 6.9* 3.aN 15 140 67 0.42 
85 622 346 51.45 39-31.39 112- 1.69 0.2* 1.7 18 101 17 0.25 

85 622 1315 58.23 42-20.44 lll-20.54 0.3* 2.3 16 97 43 0.34 
85 624 13 20.48 39-57.29 lll-38.49 2.3* 0.9 12 209 14 0.28 
85 624 1401 22.72 38-31.47 112-17.82 1.4* 1.8 15 89 10 0.36 
85 624 1502 52.86 39-44.96 110-37.76 0.1* 1.4 10 214 30 0.41 
85 627 711 9.31 41-46.84 112-36.99 5.1* 1.4 19 106 13 0.21 

85 627 905 28.18 42- 4.60 111-57.26 0.0* 2.4 31 67 14 0.34 
85 627 1036 29.53 39-33.50 110-23.74 0.6* 3.0 21 234 47 0.43 
85 627 1119 56.45 41-46.76 112-36.65 3.9* 2.6 33 164 28 0.23 
85 627 1704 35.58 40-31.37 lll-20.99 2.2* 0.6 10 115 12 0.33 
85 627 1850 23.48 39-36.00 110-26.06 1.1* 2.6 25 219 50 0.41 

85 628 819 28.68 41-46.89 112-36.07 3.0* 1.3 13 144 14 0.28 
85 628 1400 36.22 41-46.47 112-37.05 4.2* 1.5 20 110 13 0.28 
85 628 1407 5.22 41-47.05 112-37.32 5.4* 1.2 14 110 12 0.20 
85 629 1758 45.78 39-36.20 110-23.81 0.3* 2.2 18 232 51 0.40 
85 703 1008 7.49 39-32.66 111-55.69 1.8* 1.0 10 116 10 0.32 

85 705 145 55.17 39-24.17 111-24.74 16.8 1.5 16 68 14 0.29 
85 705 300 33.85 41-47.38 112-37.42 6.3* 0.8 15 107 12 0.22 
85 708 1456 35.56 41-46.87 112-36.77 3.5* 2.1 31 84 13 0.25 
85 708 1502 34.47 41-47.19 112-36.86 3.4* 0.9 12 109 13 0.32 
85 708 1916 17.17 41-17.72 111-44.48 12.8 0.9 13 182 15 0.29 
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UTAH FARIHQUAKES: JAN 1984 - DEI: 1985 

yr date orig time lat-n long-w depth mag 00 gap dmn rms 

85 709 114 46.47 41-47.25 112-36.46 3.7* 2.4 34 83 13 0.26 
85 711 300 21.62 41- 7.44 111-40.69 8.6 1.7 26 134 17 0.20 
85 712 1848 47.17 40-25.06 111-25.26 3.3 1.0 14 117 9 0.25 
85 713 321 8.08 41-24.05 112- 8.61 3.3* 1.2 13 77 14 0.18 
85 717 1848 51.02 39-36.56 110-23.82 1.2* 2.6 21 237 53 0.46 

85 720 907 37.04 41-54.46 111-58.50 6.5* 1.0 13 127 18 0.13 
85 720 1628 18.41 38-47.06 111-55.18 4.8* 1.5 10 148 24 0.15 
85 721 139 0.36 39-36.10 110-23.82 0.3* 2.3 22 223 51 0.43 
85 725 316 44.48 41-11.34 111-34.94 3.0* 1.7 20 152 24 0.28 
85 727 249 20.04 40-27.66 111-27.14 3.9 1.7 17 98 8 0.24 

85 728 2150 51.34 41-56.13 112-35.83 2.4* 0.6 10 154 22 0.21 
85 728 2319 7.07 41-56.26 112-36.37 1.4* 2.1W 21 132 22 0.26 
85 729 1437 43.69 40-41.54 111-52.68 1.7* 0.5 12 124 11 0.27 
85 730 1050 55.47 41-56.67 112-35.65 8.5* 1.2 9 232 22 0.24 
85 730 1930 13.17 39-42.14 110-33.88 1.8* 1.7 16 203 36 0.37 

85 731 822 1.24 38- 6.14 112-46.45 1.5* 2.0 13 107 19 0.20 
85 801 2125 3.72 41-43.97 112-46.28 7.3* 1.6 19 223 42 0.31 
85 802 430 30.93 41-44.20 112-48.06 6.7* 1.1 17 226 44 0.27 
85 802 1034 8.67 38-30.94 111-51.69 7.0* 0.9 7 121 53 0.25 
85 802 1725 10.41 39-54.39 111-58.52 2.1 0.6 7 206 10 0.41 

85 804 514 1.36 41-28.02 112- 5.84 1.3* 0.8 17 133 11 0.22 
85 804 834 46.78 41-27.98 112- 5.91 5.0* 0.8 8 206 11 0.04 
85 804 1900 1.48 40-45.38 111-28.48 9.3 0.9 13 196 17 0.14 
85 806 446 30.40 42- 6.90 112-28.90 5.4 2.0 18 106 4 0.20 
85 806 858 18.23 39-33.40 110-23.82 0.0* 2.5 20 225 46 0.48 

85 806 1010 24.66 39-36.01 110-24.45 0.3* 2.3 18 231 51 0.39 
85 807 710 33.25 42- 6.48 112-19.32 0.5* 2.SW 28 90 16 0.25 
85 807 1757 11.69 41-39.48 111-40.28 1.4 0.6 13 73 9 0.40 
85 808 411 32.54 42- 6.52 112-19.36 3.2* 1.0 . 16 104 16 0.18 
85 809 1608 28.94 41-46.17 112-25.75 0.2* 2.0 21 176 19 0.21 

85 810 13 51.93 39-44.03 111-47.28 15.8 1.1 13 125 17 0.32 
85 811 1949 4.06 42-28.58 111-35.61 8.7* 1.1 9 168 64 0.15 
85 813 945 16.44 41-34.18 111-46.14 8.2* 0.6 9 153 16 0.17 
85 813 1207 43.52 41-44.26 112-22.24 2.4* 0.7 9 131 19 0.14 
85 813 1754 50.44 41- 5.22 110-29.39 0.7* 2.SW 18 237 97 0.37 

85 816 2257 38.68 40-20.62 111-47.77 3.8* 1.5 21 99 25 0.23 
85 816 2305 26.74 40-20.76 111-47.39 2.3* 1.0 16 108 25 0.24 
85 820 1948 18.32 39-40.18 112- 3.08 5.1* 1.4 14 89 31 0.39 
85 820 2005 29.15 40-49.30 111-54.13 6.0 0.8 10 125 9 0.22 
85 822 1748 30.10 39-32.77 112-13.52 0.4* 1.4 12 105 19 0.31 
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UTAH FARlH~: JAN 1984 - DEI: 1985 

yr date orig time 1at-n long-w depth mag no gap dmn rms 

85 822 2215 24.76 41-33.31 111-43.08 1.5* 1.0 11 175 19 0.20 
85 823 1707 59.51 38-31.62 112-14.91 5.8 1.0 7 132 6 0.34 
85 824 650 56.05 38-31.75 112-16.68 0.8 1.6 15 90 9 0.43 
85 824 921 8.48 38-31.10 112-16.33 1.5 1.2 10 123 8 0.34 
85 824 949 40.56 37-47.93 113-12.41 0.4* 1.5 9 186 20 0.31 

85 826 301 34.57 39-28.90 111-17.15 4.5* 1.0 10 164 28 0.26 
85 826 2220 37.78 40-33.35 111-31.00 1.8 0.3 9 92 7 0.14 
85 828 320 22.89 41-51.06 112-42.65 9.3 1.2 15 171 9 0.31 
85 831 1424 24.65 39-36.22 110-22.48 0.3* 2.2 18 237 52 0.42 
85 901 119 34.63 40-24.35 111-38.21 7.5 0.9 11 105 9 0.09 

85 901 1521 29.44 37-10.38 112-46.16 0.7* 1.5 9 193 61 0.28 
85 903 316 18.90 42-18.82 111-29.30 0.4* 2.2 20 190 61 0.34 
85 903 814 27.01 39-42.84 110-38.74 0.1* 2.5 20 207 29 0.41 
85 903 2147 32.76 39-32.37 112-13.17 1.7* 1.6 11 86 18 0.36 
85 905 2217 31.50 39-36.02 110-24.49 0.3* 2.2 19 221 51 0.43 

85 906 143 40.87 39-35.63 110-25.19 1.1* 2.8 25 223 50 0.42 
85 906 2027 58.02 42- 5.69 112-19.70 1.0* 0.6 8 183 16 0.10 
85 907 510 2.17 41-58.17 112-28.95 1.9* 1.4 23 118 13 0.23 
85 907 809 35.71 40-43.01 111-58.50 5.5 0.5 11 106 4 0.08 
85 908 125 40.98 41-51.32 112-42.16 8.1 0.6 9 169 10 0.22 

85 909 209 37.80 41-50.23 112-41.32 4.7 1.7 21 125 9 0.36 
85 909 2057 32.18 37-53.96 113- 2.65 13.1 1.1 7 119 23 0.19 
85 912 1433 18.33 41-29.73 112-27.24 0.1* 0.8 15 155 20 0.24 
85 912 2208 14.64 39-35.29 110-27.43 0.4* 2.4 16 233 48 0.54 
85 913 1320 46.51 39- 8.71 111-48.06 0.0* 2.3 23 69 14 0.44 

85 918 2347 34.10 40-36.63 110-37.19 0.1* 1.8 6 278 58 0.46 
85 919 1605 15.31 41-45.21 111-37.15 12.4 ·0.7 10 118 9 0.15 
85 919 2318 5.61 39-33.96 110-29.84 0.3* 1.6 17 212 45 0.43 
85 923 426 52.40 39-38.09 110-37.26 0.2* 2.0 6 260 101 0.39 
85 923 442 8.17 41-39.76 112-22.80 6.7* 0.6 9 107 13 0.18 

85 923 448 31.36 41-40.37 112-22.68 1.5* 0.9 18 105 14 0.29 
85 923 757 25.21 38-41.63 112-14.61 0.3* 1.5 12 80 20 0.46 
85 923 1107 5.13 40-22.70 111-25.35 9.9 0.9 11 136 9 0.36 
85 923 1531 18.96 39-15.18 111-12.04 7.2* 1.6 12 108 29 0.29 
85 923 2154 24.77 41-36.53 110-48.19 0.1* 2.SW 5 263 99 0.09 

85 924 1811 2.87 39-35.30 110-25.23 0.6* 2.6 14 163 114 0.41 
85 924 2355 12.92 41-39.16 112-22.76 2.8* 1.9 34 101 12 0.31 
85 924 2355 12.98 41-43.01 112-24.31 12.8* 2.0 5 158 48 0.24 
85 925 906 59.00 41-56.50 112-33.24 2.7* 1.9 32 123 19 0.27 
85 926 546 52.87 39-14.74 111-11.83 7.8* 1.7 7 128 30 0.33 
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yr date orig t~e lat-n long-w depth mag no gap dmn rms 

85 926 844 42.45 41-53.03 112-31.73 12.7 1.4 12 192 17 0.27 
85 926 1630 58.14 40- 0.59 111-49.76 0.2 1.4 15 84 7 0.36 
85 927 1239 50.90 41-56.90 112-32.15 2.4* 0~8 12 '136 17 0.23 
85 927 1643 7.17 41-56.33 112-32.86 1.4* 1.6 17 138 18 0.23 
85 928 2355 11.85 41-56.32 112-33.05 1.4* 1.3 17 139 18 0.31 

85 929 245 40.00 41-56.28 112-32.79 2.4* 1.3 20 137 18 0.29 
85 929 510 36.94 39-36.67 110-25.55 0.5* 2.5 13 237 51 0.39 
85 929 1643 54.53 41-56.51 112-32.60 5.6* 1.8 20 138 18 0.36 
85 929 2339 45.01 41-56.95 112-32.51 2.5* 0.6 11 139 18 0.25 
85 930 1634 53.89 39- 8.89 111-47.81 1.1* 2.0 17 69 13 0.37 

85 930 1836 45.18 41-56.71 112-32.38 2.2* 1.6 14 137 17 0.32 
85 1002 1453 6.58 41-57.10 112-31.74 2.0* 0.6 11 135 17 0.23 
85 1002 1512 36.38 39-15.40 111-10.38 0.4* 1.4 10 258 32 0.47 
85 1003 1955 25.83 41-37.54 111-58.07 1.2 2.4 28 69 1 0.28 
85 1004 230 39.26 41-43.74 112-46.59 4.8 1.5 17 203 5 0.27 

85 1006 44 SO.60 41-57.07 112-32.05 2.2* 1.0 12 136 17 0.25 
85 1006 259 13.09 40-29.27 111-20.88 11.0 0.6 10 171 11 0.27 
85 1006 1144 41.69 41-47.64 111-27.58 3.2* 1.3 8 132 14 0.18 
851006 1724 53.07 41-47.38 111-27.142.3* 0.9 11 131 14 0.24 
85 1006 2213 49.58 39-36.20 110-26.74 0.2* 2.4W 21 183 49 0.46 

85 1007 722 15.38 40-29.55 111-22.85 8.5 1.1 18 126 13 0.38 
85 1007 2033 40.07 40-24.41 109-29.90 20.6* 3.0 22 214 148 0.35 
85 1007 2345 10.87 39-32.21 110-18.87 21.5* 1.5 14 249 62 0.44 
85 1008 6 37.74 41-28.54 112-14.64 1.5* 0.8 7 132 12 0.15 
85 1008 1247 12.84 40-29.45 111-21.23 13.5 0.3 8 169 12 0.20 

85 1008 1629 33.50 40-29.17 111-21.41 13.3 0.8 9 164 11 0.19 
85 1008 1901 26.64 39-15.97 111-14.59 10.9* 1.4 7 207 25 0.26 
85 1010 1913 8.89 39-32.60 112-12.28 1.3* 1.2 14 104 18 0.46 
85 1011 518 56.77 39-36.80 110-25.03 0.6* 2.2 14 244 51 0.48 
85 1014 709 16.76 37-45.38 112-38.17- 1.7* 1.9 10 140 39 0.36 

85 1015 1127 51.88 39-42.41 110-36.14 0.1* 1.6 11 261 33 0.30 
85 1015 2112 9.71 40- 2.25 111-47.20 0.1 1.8 12 125 5 0.43 
85 1016 2200 17.30 39-26.46 111- 7.31 2.9* 1.7 7 234 38 0.31 
85 1016 2202 31.21 40- 5.89 111-23.16 3.2* 2.0 22 121 36 0.40 
85 1017 1651 9.57 39-35.64 110-28.39 1.4* 1.7 12 277 47 0.49 

85 1020 210 19.14 41-45.00 112-47.19 7.8 1.0 18 195 3 0.26 
85 1020 744 45.15 42-27.95 112-38.29 9.5* 1.2 10 158 36 0.40 
85 1021 644 47.45 41-26.39 111-41.17 9.4 0.6 10 132 15 0.18 
85 1021 1140 9.75 41-26.02 111-40.11 1.4* 2.4W 10 204 25 0.16 
85 1021 1327 21.00 41-44.71 112-48.36 8.2 1.7 23 164 4 0.17 
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yr date orig time 1at-n long-w depth mag no gap dmn rms 

85 1024 210 5.72 40-42.40 112- 4.19 10.7 0.9 22 56 2 0.22 
85 1024 820 16.78 41-44.78 112-47.69 7.0 2.2 19 221 4 0.20 
85 1025 443 46.18 41-44.76 112-48.06 9.4 1.0 11 241 4 0.22 
85 1025 708 45.62 41-44.49 112-48.21 7.2 1.4 20 230 4 0.15 
85 1026 1137 17.07 39-35.85 110-23.74 1.0* 2.1 15 241 51 0.47 

85 1027 1054 24.89 41-48.94 112-23.97 3.6* 0.9 14 83 14 0.21 
85 1103 636 28.41 37-43.04 110-43.68 0.2* 1.4 10 217 73 0.36 
85 1103 2054 21.54 40-29.68 111-20.98 9.5 0.8 13 110 12 0.32 
85 1104 813 35.34 40-12.49 111-48.14 4.2* 2.4W 34 104 14 0.31 
85 1105 759 27.47 41-20.61 111-44.11 2.9* 0.5 7 162 20 0.23 

85 1105 1309 59.58 39-23.87 111-53.32 6.7 1.4 16 81 11 0.43 
85 1106 640 20.35 38-29.81 111-40.47 3.7* 1.2 10 128 43 0.37 
85 llll 636 59.59 39-59.90 lll-53.36 6.1 0.5 6 134 9 0.16 
85 1111 750 8.85 38-49.35 111-31.43 0.5* 1.9 14 162 41 0.43 
85 1111 1859 41.08 41-44.65 112-48.66 10.6 0.8 II 249 4 0.27 

85 ll12 1500 33.65 40-11.03 111-14.43 4.4* 2.6W 28 154 25 0.29 
85 1116 149 35.43 38-41.72 ll2-36.91 5.2* 1.4 8 209 10 0.11 
85 1116 223 25.94 38-39.78 ll2-35.32 7.7 1.3 8 174 6 0.31 
85 1120 823 50.76 38-59.91 111~20.51 6.0* 1.7 17 99 33 0.46 
85 ll21 1552 0.71 38-39.75 ll2-32.74 0.9 2.2 12 74 4 0.31 

85 1124 1039 2.90 39-34.22 110-28.60 10.0* 2.5 8 240 48 0.28 
85 1125 1104 20.92 42- 3.10 111-26.12 19.9 1.5 10 162 19 0.19 
85 1125 1131 10.05 41-58.84 111-31.83 0.1* 1.8 15 115 24 0.34 
85 1126 743 36.41 39-55.34 111-37.65 ll.O 1.0 10 226 14 0.40 
85 1127 146 54.94 41-34.65 111-43.41 8.1* 0.6 10 107 18 0.15 

85 1127 208 32.79 41-23.00 111-25.39 4.6* 1.7 17 159 11 0.15 
85 ll27 746 11.79 39-42.46 110-32.79 0.2* 2.2 13 239 38 0.37 
85 1127 1421 56.74 38~41.63 112-24.70 1.6* 1.1 11 91 13 0.39 
85 1127 1735 9."62 41-41.00 111-58.64 7.2 0.8 6 283 8 0.11 
85 1128 1403 18.61 39-10.88 112- 3.15 1.3* 2.4 21 65 24 0.38 

85 1130 1015 6.43 41-57.46 112-31.66 1.4* 1.2 19 136 17 0.33 
85 1203 1755 36.17 39-42.09 111-10.28 1.3* 2.7 22 73 16 0.34 
85 1204 14 41.67 39-43.94 111-59.46 0.3* 1.6 14 96 24 0.47 
85 1205 301 15.37 41-20.75 111-41.78 ll.2 1.6 24 110 20 0.29 
85 1205 1612 46.38 42-23.37 111-34.35 6.8* 2.9 28 74 34 0.38 

85 1205 2232 4.14 42-19.00 111-34.29 12.9* 1.1 8 191 28 0.31 
85 1206 1557 27.00 38-50.32 109- 2.78 7.0* 2.9 18 261 140 0.47 
85 1211 1323 47.57 38- 9.00 112-21.72 0.9* 1.9 14 113 43 0.27 
85 1212 1515 35.06 39-42.89 110-36.64 0.4* 1.5 11 235 32 0.32 
85 1214 918 42.08 40-29.40 111-20.59 11.6 0.8 9 113 11 0.14 
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yr date orig t~e lat-n long-w depth mag no gap dmn rms 

85 1217 1522 4.50 39-41.22 110-41.28 0.1* 2.3 14 254 26 0.32 
85 1218 123 38.61 39-38.78 111-57.16 3.2* 0.9 9 131 20 0.24 
85 1218 2214 31.59 40- 0.71 111-48.34 1.6 1.3 10 139 7 0.34 
85 1219 1416 32.99 39-41.23 110-43.22 0.1* 1.9 14 212 24 0.49 
85 1219 2207 54.13 39-40.90 110-48.89 8.2* 2.1 13 219 17 0.27 

85 1221 2 2.07 39-41.94 113-12.58 0.7* 1.8 13 111 15 0.47 
85 1222 1633 1.26 39-16.38 111-41.66 0.3* 1.5 14 86 10 0.39 
85 1224 311 25.18 38-44.11 111-32.21 1.7* 2.3 16 153 50 0.48 
85 1224 1506 41.40 39-32.16 111-49.94 1.8 0.8 8 119 4 0.30 
85 1225 1153 23.77 41-53.81 112-40.62 7.5* 0.6 12 173 15 0.14 

85 1227 135 36.05 37-51.05 113-10.67 1.5* 2.4 15 101 21 0.30 
85 1227 1559 48.72 41-53.55 112-41.28 7.4 1.4 11 176 14 0.15 
85 1228 918 19.79 39-42.70 110-35.79 1.0* 2.5 16 235 34 0.32 
85 1231 730 57.36 39-17.80 111-10.16 11.5* 1.6 8 189 31 0.24 
85 1231 1719 26.88 39-30.63 111- 3.67 1.1* 1.6 8 209 28 0.47 

number of earthquakes = 855 

* indicates poor depth control 
W indicates WOod-Anderson data used for magni tooe calculation 
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LISTING OF FELT FARmQUAKES WI'lBIN THE UUSS NRMJRK: 
JANUARY 1984 '1U 0EX:»mER 1985* 

1984 

March 21, 1984 11:19:30.58 Near castle Dale, Utah 

39N20.64, lllW06.S3 Mw. 2.9 (UU), ~ 3.5 (USGS) 
Felt near castle Dale, utatt 

June 10, 1984 14:10:30.92 

40N4S.21, 112W04.08 
Felt in Magna, Utah 

Near Magna, Utah 

Me 2. 7 (tJU) 

August 16, 1984 14:19:21.71 12 miles SOuth of Levan 
Utah. 

39N23. 50, lllW56.16 My. 3. 7 (tJU) 
Felt (IV) at- Ephraim, Fayett:e, Levan, and Gunnison, Utah 
Felt (III) at Chester, Leamington, Manti, Moroni, 
oak City, Scipio, and Wales, Utah. 

August 22, 1984 09:46:30.08 Near Challis,' Idaho 

44N08.98, 113W35.71 M,. 5.8 (UU) 
Felt (V) at Challis, Claytoit, Ellis, Hailey, Howe, May, 
North Fork, Sa.lmcn, and Stanley. Felt throughout much of 
central an southern Idaho. Also fel t in southwestern 
Montana. 

August 22, 1984 13:34:21.6 Challis, Idaho area 

44N28.16, 114W09.07 ~ 4.0 (UU), ~ 4.1 (USGS) 
Felt at Challis, Idaho. 

August 23, 1984 13:21:53.0 Near Challis, Idaho 

44N27 .50, 114W08. 20 ~ 3.8 (USGS) 
Felt at Challis, Idaho. 

* (Times are U'1X:. Magnitudes are indicated variously as: ~, local 
Richter magnitude; Mr., coda magnittXie; or ~, body-wave 
magnitude. The magnituae estimates are ascribeO either be the University 
of Utah, UU, or be the U. s. Geological Survey, USGS, Golden, Colorado.) 
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1984 

September 5, 1984 12:25:29.23 Near Magna, Utah 

4ON45.28, 112W10.64 
Fel t in Magna, Utah. 

September 7, 1984 03:12:26.79 

Me 2.3 (UU) 

Near Marysvale, Utah 

38N32.14, ll2Wl7.23 M,. 2.5 (UU) 
Felt 4 miles ~ of Ma.rysval~, Utah. 

October 15, 1984 23:23:56.53 Near Trerocnton, Utah 

4lN·'" .27, ll2W24.10 M,. 3.4 (UU) 
15 miles NW of TrenD'lton, ~. Felt (IV) at Howell 
and (III) at Portage, Utah. 

NoveJ1i:)er 25 , 1984 14:06:50.74 Near St. George, Utah 

37N07.9O, ll3N34.33 ~ 2.S (UU) 
Felt in St. George, Utah. 

November 25, 1984 21:24:21.90 Near St. George, Utah 

37N09.60, ll3W34.1S l\ 2.2 (UU) 
Felt at st. George, Utah. 
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1985 

January 26, 1985 15:08:06.71 Near SlX)WVille, utah 

4IN53. 43, 112W31. 80 M,. 3.6 (UU) 
Felt (III) at SlX)WVille, utaH. 

January 27, 1985 10:46:49.60 Near Portage, Utah 

4lN53. 40, ll2W32. 21 l\, 3.3 (W) 
Felt (III) at Portage, Utah. 

March 20, 1985 01:37:09.81 Trona Mine, 20 mi. W. of Green River, Wyo. 

4lN36.79, 109W37.32 M,. 2.9 (UU) 
Miners underground felt viol~t shock. 

Apr il 21, 1985 23:00:20.75 One-half mile &W of the u. of U. 

4ON45.29, lllWSO.85 ~ 1.8 (CO) 
Felt by many residents in &W'"'area from 7th So. to 13th So. 
and fran lOth East through 17th East. 

July 2, 1985 03:03:56.6 Eastern Idaho, near WyaniI19 border 

43N16.63, lllWll.98 M,. 3.7 (tIJ), M,. 4.0 (USGS) 
Felt (IV) at Palisades, and tIll) at Irw~. Also felt (III) at Alpine, 
Wyaning. 

August 7, 1985 07:10:33.25 Eastern Idaho 

42N06 • 48 , ll2Wl.9. 32 M,. 2.8 (UU), ~ 2. 5 (USGS) 
Felt at Samaria and Malad Ci~, Idaho 

August 16, 1985 06:05:23.09 Near Sher idan, Wyaning. 

42N44.26, 10awoO.92 M,. 4.3 (USGS) 
Felt in Sheridan. Felt (IV) tit Lander, Jeffery City, Midwest, 
South Pass City, and Point of Rock. Felt (III) at casper, 
Rock Spr ings, Ethete, Hanna and Super ior. Felt (II) at Basin, 
Edgerton and Hyattville. 
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1985 

August 21, 1985 18:05:30.03 Approx~tely 8 miles East of Alpine Wyo. 

43NI0.40, llOW56.00. ~ 4.3 (00), IDn 4.9 (USGS), ~ 4.8 (USGS) 
Felt strongly in the Jackson area. Felt(VT at Alpine and (IV) at 
Lander and Wilson. Also felt (IV) at Palisades and Victor Idaho. 
Felt (III) at Swan Valley Idaho. 

August 22, 1985 06:17:39.5 Near Alpine Wyaning. 

43Nll.52, l1OW57 .06 ~ 4.1 (TJU), Ilb 4.3 (USGS) 
Felt (IV) at Alpine, Wyaning. 

August 30, 1985 21:08:07.34 Alpine Jurx:tion, Wyaning 

43NlO. 98, 1l0W55. 23 M,. 4.3 (W), M,. 4.3 (USGS) 
Felt (V) at Alpine. Also feli! in the Jackt1on, Wyaning area and 
parts of Eastern Idaho. 

September 7, 1985 03:47:28.3 Wyaning 

43NlO.37, llOW46.22 ~ 4.6 (W), M,. 4.6 (USGS) 
Felt (V) at Alpine, and (IV) at Wilson. ~lt (IV) at Palisades, 
and Victor, Idaho. Also felt at Bondurant, .Moose and Jackson, 
Wyaning. The earthquake tr iggered a rockslide in the Snake 
River canyoo South of Jackson . temporarily closing U.S. Highway 89 

OCtober 21, 1985 11:40:09.75 20 miles NE of Ogden, utah 

4IN26.02, lllW40.ll ~ 2-.9 (00) 
Felt in Ogden and Clearfield, Utah. 

OCtober 29, 1985 21:30:37.89 

44N17.41, 113W53.73 
Felt in Challis, Idaho. 

Challis Idaho area 

~ 4.1 (USGS) 
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SQlI'ce Parameters and Faulting Prcx:esses of the August 1959 Hebgen Lake, 
r.t:mtana Earthquake Sequence 

(Ph.D Thesis, June 1984) 

Author: Diane Irene Doser 

Support: Universi ty of Utah Graduate Research Fellowship, U.S. 
Geological Survey 

Supervisor: Robert B. Smi th 

The August 1959 (M=7.1) HeI:x}en Lake, Montana earthquake was the 
largest earthquake to have occurred in the internountain region in his tor ic 
time. Studies of waveforms at regional and teleseismic distances indicate 
that the mainshocl of the sequence was cauposed of t\tiO subevents, ~ first 
of M=6 (Mo=3 x 10 BN=m) followed 5 seccnds later by a M=7 (Mo=l x 10 ON-m) 
subevent. 

TWo en-echelon oo~ faults that ruptured during the mainshock were 
observed to dip 70 to 80 S at the surface. Fault plane solutions from 
short per ioo first notion data and seismic nanent tensors determined from 
the inversioo of long perioo body wave data ingicate that the subevents 

. occurred aloog oormal faults that dip 40 to 60 S at depth. This suggests 
that the subevents occurred aloog faults that change orientation with 
depth. A close association between the surface scarps and Laramide thrust 
faults also suggests that the subevents may have reactivated the older 
thrust faults. 

Focal mechanisms from short per ioo first Irotioo data for aftershocks 
in oorthwestern Yellowstone showed strike-slip, normal, and reverse 
mechanisms with a variety of oodal plane orientatialS that reflect the 
canplex geology of the region. Aftershocks with gcxxi body wave ooverage of 
the focal sphere had body wave mechanisms that agreed well with surface 
wave mechanisms. L:imi ted focal depth suggests a shallowing in focal depth 
eastward fran Hetgen Lake to Yellowstone. 

A return perioo of 4300+1000 years for a 7.0<M<7.S earthquake is 
estimated for the Red Canyon=Hebgen Lake fault syStem from geologic rrcment 
rates. Similar values are obtained for the Centennial and Madison faults. 
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Determination of Crustal and Upper Mantle Structure Fran Analysis of Broadband 
Teleseismic ~avefor.ms 

(Ph.D. Thesis, August 1984) 

Author: Thomas Jose};il OWens 

Support: Lawrence Liverrore National Laboratory, university of utah 
Graduate Research Fellowship, University of Utah Geophysics 
Special Furxls 

Supervisor: George Zandt 

T:ime-<bnain inversioo of broadband radial receiver furx:tions is 
evaluated as a means of estimating the shear velocity structure in the 
vicinity of an isolated seismic station. The receiver functioos are 
developed from teleseismic P-waveforms using a source equalizatioo 
deconvolutioo that effectively replaces the canplex earthquake source with 
a simple Gaussian pulse. Stacking receiver functioos from earthquakes 
clustered in distance ar¥l back azimuth from the statim provides an 
estimate of the var iabili ty of the mean receiver function. The time-dornain 
inversion routine utilizes the mean radial receiver functioo to determine 
the structure assuming a crustal I1Crlel parameterized by many thin, flat­
lying, haoogeneous layers. Lateral changes in structure are identified by 
examining azimuthal var iatioo in the verti~ structure. 

This technique is applied to two broadband seismic stations. At 
station RSCP, located in the Cumber land Plateau of eastern Tennessee, the 
results ~eveal rapid lateral changes in the mddcrustal structure beneath 
the station that are interpreted in relatioo be the origin of the East­
Continent Gravity High, located northeast of RSCP. The velocity structure 
can be shown to support the idea that this feature is part of a Keweenawan 
rift system. At statioo RNB, located 00 the western margin of the Colorado 
Plateau in southwestern Utah, the der i ved velocity structure reflects the 
canplex recent tectonism of the regime Evidence for a broad crustal low 
shear velocity zone, a complex crust-mantle boundary, and an upper mantle 
partial melt zone all support current roodels involving a recent upwelling 
of hot asthenosphere to shallow depths in the Basin and Range-Colorado 
Plateau transitioo zone. 
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Normal Faulting in an Extensional Danain: Constraints Fran Seismic Reflection 
Inte;pretation and Modeling 

(M. S. Thesis, August 1984) 

AutOOr: Kelsey Anne Smi th 

Support: University of Utah Graduate Research FellONShip, National 
Aeronautics and Space Administration, Society of Exploration 
Geophysicists Scholarships, Uni versi ty of Utah Geophysics 
Special Funds 

Supervisor: Robert B. Smith 

Detailed interpretation and analytic modeling of seismic reflection 
data provide important constraints 00 the geanetry and structural style of 
low-angle fault zones in the oorthern Basin-Range of Nevada and Utah. The 
data (provided by the oil industry) represent upper crustal sectioos in 
areas of surface oormal faulting: southern cache Valley, Utah; Great Salt 
Lake, Utah; Milford Valley, Utah; and Lanoille Valley, Nevada (near Elko, 
Nevada). The reflectioo data consist of U to 24 fold COP stacked migrated 
sections and display ~ricated, listric, and continuous planar reflections 
that are interpreted as faults. The geometry of the refleCtion 
planes/zones were ItDdeled with a ~ensional, 'ray-tracing synthetic 
seisoogram metOOd. Detailed analysis of a seismic profile near Elko, 
Nevada irx:llXled canpilation of raw seismic traces into cxmnon offset 
sections; interpretatioo of slant stacks ag;>lied to the unprocessed data; 
amplitlXle spectra calculatioos of fault zone reflections; and quantitative 
synthetic seisroogram lrodeling of sedimentary and fault reflectioos in the 
section. The pr imary resul ts incllXie: l} listr ic faults can produce planar 
seismic reflectioos for curved to planar fault length ratios of 1.1 : 1 to 
1.5 : 1 for faults with surface dips of 30 and 60 , respectively; 2) 
curved fault reflections can suggest either listric faults or a sequence of 
sibsidiary steeply dig;>ing oormal faults with less than 400 m vertical 
offset and 400 m to 500 m horizontal separation; 3) fault zones of 100 m or 
lOOre in width containing 500 m to 800 m long inhaocgeneous zooes should be 
discerni~le 00 seismic ~ef~ectioo sectioos for typica15Basin:~Si geologic 
roodels glven an accoustlC impedance contrast of 2 x 10 kg m s ; 4) 
intensive seismic mcdeling irXlicates that the fault Zale identified on the 
Lanoille Valley, Nevada profile dips 150 to 200 westward; var ies in 
thickness fran 80 m to 120 m; and has go ~til impedance contrast with 
surrouming bedrock on the order of 10 kg m- si6. ~tries of faulting 
indicate extensioo is 20 to 40 percent for a 10- s- strain rate in the 
Lamoille Valley area. These data suggest a brittle/ductile transition at 7 
Ian depth at the irx::eptioo of faulting. Flattening of faults into 
horizontal detachments at 4 kIn to 5 Ian depth and asynmetryof adjoining 
sediment suggest listric and tilted block fault ItDdels of Basin-Range 
formation are dominant in the area. Metl'xXls presented for IOOdeling of the 
Nevada seismic profile provide techniques that can be used in interpreting 
seismic reflection in other regions. 
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Geologic and Mechanical properties of the Sevier Desert Detachment ~ Inferred 
~ Seismic and Rheologic Modeling 

(M. S. Thesis, March 1985) 

Author: Donald Glen Gants 

Support: Society of Exploratioo Geophysicists Scholarship, 
Uni versi ty of Utah Geophysics Special Fun:is 

Supervisor: Robert B. Smith 

The velocity stru:ture of the upper crust in the Sevier Desert area of 
west-central Utah has been investigated using the joint interpretation and 
llOdeling of seismic refractioo and reflectioo data. The st~y revealed the 
geanetry and material properties of a regiooal low angle fault, the Sevier 
Desert detachment. The detachment can be traced in reflection data for at 
least 120 km di~ing gently westward perpendicular to the strike of major 
Basin and Range extensional features. It can be sOOwn from the refraction 
data that the Sevier Desert detachment occurs above a crustal low velocity 
zone begiming at awroximately 5 km depth. Fault zone mylonitization, 
high temperatures, and elevated pore fluid pressure are believed to be 
responsible for the observed velocity reversal.' Rheologi2 considerations 
for this region of high heat flow, approximately 90 nii'·m - , for inferred 
upper to mid crustal mater ials suggest du:tile deformatioo may be important 
below 5 km. A oorrelatioo of ductility and velocity reversals cannot be 
directly inferred, but the similar i ty of the physical properties governing 
both suggest a possible relationship. Thus the Sevier Desert detachment 
appears to be oorrelatable with the top of a ductile zone as well as a low 
veloci ty layer at 5 kin depth. The detachment is believed to be a zone of 
lithospheric decoupling along which much of the upper to mid crustal 
extension has been accaoodated. A plausible explanation for the detachment 
and IOOvement along su:h a low angle oormal fault plane is the existence of 
an asthenospheric "hot spot" responsible for thermal weakening and ductile 
stretching of the lower lithosphere. 

Calculation of Synthetic Seisoograms in One and Two Dimensional Media 

(M.S. Thesis, June 1985) 

Author: John AntOOny DeSisto 

Support: Gulf Research and Developnent canpany 

Supervisor: Robert B. Smi th 

The anplit~e informatioo contained in seismic data can be utilized by 
IOOdeling the data with synthetic seismogram techniques. Asymptotic and 
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transform solution methods of calculating synthetic seiSlOOgrams were 
investigated and found to be useful modeling techniques. The asymptotic 
method, called asymptotic ray theory, is a fast algor i thm capable of 
rocrleling bcrly waves in ale or two-dimensional media. The algor i thIn uses 
ray tracing to calculate the geometry and travel-times of the waves 
traveling from source to receiver. The transform or reflecti vi ty methods 
are only one-d:i.mensional, however, roth body and irll'x:mJgeneous waves can be 
calculated, and the effects of attenuatioo. and dispersion can be inclooed 
in the seisoogram. The numerical problems inherent in reflectivity methods 
were treated by two different matr ix techniques. 

cauparisons between the two synthetic seismogram methods were made by 
calculating synthetic seismograms for a suite of s~le models. The 
compar isons were used to determine the sui tabili ty of each method for 
roodeling a var iety of one-d:i.mensional velocity roodels. A reflecti vi ty 
algorithm stable at vertical irx:idence and inclooing the effects of 
attenuation and dispersicn was written. The problem of the long 
computatioo time taken by the algorithm was solved by adapting the 
algor i thm to run in an array processor. 

Upper Crustal Interpretation of Yellowstone Determined fran Ray-Trace 
MJdeling of Seismic Refraction Data 

(M.S. Thesis, August 1985) 

Author: Mark Alan Brokaw 

Support: U.S. Geological Survey, National Science FOuOOation, 
National Par k Service 

Supervisor: Robert B. Smi th 

In June and July, 1980, a seismic refraction/reflectioo survey was 
conducted in the YellONStone-Eastern Snake River Plain provirx::e (YSRP-80). 
This survey was designed to refine and build upon the results of a pr ior 
survey conducted in 1978 (YSRP-78). The Yellowstone p:>rtion of YSRP-BO 
included intracaldera shotpoint locations and used back-country recording 
stations to provide better control 00. the caldera structure interpretation. 
Two-dimensional ray-trace IOOdeling of the travel time data from the 
YellONStone p:>rtion of YSRP-BO determined an upper crustal velocity 
structure for Yellowstone consisting of: a generalized bNo-layer near­
surface (P-wave velocities = 3.0-3.75 ~s and 3.7-4.75 km/s, 
respectively); P-wave velocities of 5.9-6.0 ~s for the Precambrian 
granitic basement of northeast Yellowstone; Pg velocities of 5.4 km/s 
beneath the YellONStone calder a and 5.6-5. 7 km/s beneath the Island Par k 
caldera, with a horizontal velocity gradient between Island Park and the 
Yellowstone caldera; basement depths of 1.0-1.2 km (1200-1400 m above Sea 
Level) in the Yellowstone caldera and 1.6-1.7 km (200-300 m above Sea 
Level) in Island Park; a 4.B km/s low-velocity zone beneath Hot Springs 
Basin and apparently coincident with the northeast caldera -20 mgal gravity 
anomaly; and termination of the 6.5 km/s intermediate crustal layer of the 
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Eastern Snake River Plain southwest of the YellG1Stone calder a 

Relative Ear~e Locations ~ Cross<Drrelation of waveforms: Application 
to Preshock-Mainshock-Aftershock sequences in Utah 

(M.S. Thesis, August 1985) 

AutOOr: BergtOOra Solveig TOOrbjarnardottir 

SUpport: U.S. Geological Survey 

Supervisor: James C. Pechmann 

The major objectives of this thesis ~e to: (1) test the validity of 
a metOOd for determining relative earthquake locatioos by cross-correlation 
of waveforms using data fran quarry blasts with koown locatioos, (2) aR'ly 
the waveform cross-correlatioo technique to the stOOy of two preshock­
mainstxx:k (M,. >4. 0) -afterslxx:k sequences in Utah, and (3) determine the 
source radiurand stress drop of the ~4.0 mainsOOck in both stooy areas. 

Results fran the blast stlXly suggest that the waveform cross­
correlation technique is a valid way of CXXlStraining relati ve earthquake 
locatioos. The metOOd was applied to earthquakes within 20 Ian of 1) an ~ 
4.3 mainstxx:k that cxx:urred on October 8, 1983 near Magna, Utah, and 2) aM 
My. 4.0 mainsb:x:k that occurred 00 May 24, 1982 near Richfield, Utah. No 
'uHusual seismicity was observed prior to the Magna event during the time 
period stooies, i.e. 1981-1983. However, a cluster of 4 pl;'esmcks within 
80 m of each other, possibly representing the failure of a cr i tical 
asperity, was observed 5 Ian NW of the Richfield event. No similar clusters 
were fOlJDj anDlg other presOOcks within the Richfield stOOy area that were 
oot aJ;Parent1y associated with the mainsl'xx:k. 

The afterstxx:ks sttxIied in both regioos during the first 2-3 weeks 
cx:cupy areas smaller than the rupture areas estimated for the mainsl'xx:ks. 
Both afterstxx:k sequences sOOwed migration of the initial events. Possible 
explanations for this migratioo ~ltxIe propagating stress changes caused 
by either the cxx:urrence of the afterstxx:ks thense1 ves or else by some 
other process. 

The stress drop values obtained for the two mainsOOcks fall within the 
range of oormal values for crustal earthquakes: 8-16 bars for the Magna 
event am 15-41 bars for the Richfield event. 
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For further informatioo or assistance regarding earthquake data in the 
Utah regioo, caltact: 

U. of U. SeiSlOOgraph Statioos 
705 W.C. Browning Building 
Department of Geology and GeoIilysics 
Uni versi ty of Utah 
Salt Lake City, Utah 84112 
tel. (801)581-6274 

Office hours: Malday throlJ3h Fr iday 
8:00 a.m. to 5:00 p.m. 
(~intment required) 

'11'le Uni versi ty of Utah SeisnK:lgraph Statioos routinely c:::atplies with 
earthquake data requests from local, natiooal, and internatiooal users. 
Significant costs for reproductioos, cauputer charges, postage, or 
mater ials llllSt be borne by the requesting party. 




