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ABSTRACT

This report is the 61st quarterly bulletin of seismicity in the
northeastern United States for the period October - December, 1990. Included
are geographic maps of the network station and seismicity during the quarter,
and of the cumulative seismicity for the 61 quarters. Also included are tables
of station locations, epicenters, and all event data for the quarter. An

appendix describes the velocity models appropriate for the northeastern
United States.



INTRODUCTION

Station operations and seismicity results for the quarter are summarized
in three figures and four tables (the formats of the tables are described in the
section EXPLANATION OF TABLES).

Figure 1 is a geographic map of NEUSSN stations which were operational
during the period; Figures 2 and 3 are maps of scismicity for the reporting
period and for the cumulative period from October 1975, respectively.

Table 1 is a location list of operating stations; Table 2 is a chronological
list of epicenters during the reporting period; Table 3 lists station arrival
times, distances, azimuths, amplitudes, and periods for the events of Table 2;
Table 4 lists foreshocks, aftershocks, and microearthquakes occurring during

the reporting period.
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SEISMICITY

During the period October 1 to December 31, 1990, a total of 9 earthquakes
were detected and located in the northeastern United States. In addition, 55
carthquakes are included which had epicenters in Canada, 38 of these events
were within 100 kilometers of the U.S. border. Table 4 includes 44 aftershocks.

The magnitudes of the 64 carthquakes in Table 2 range from -.1 to 5.0. The
magnitude of the events in Table 4 range from -2 to 2.7.



Table 1:

Table

EXPLANATION OF TABLES
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List of operating Seismic Stations

Station
Station
Station

Station

code
latitude, degrees north
longitude, degrees west

elevation, meters

Geographic location

Network operator

Epicenter List

ORIGIN: Origin time in hours, minutes and

LATN:

seconds

North latitude in degrees and minutes

LONG W: West longitude in degree and minutes

DEPTH:
MN:

MC:

GAP:

RMS:

Event depth in kilometers

Nuttli Lg magnitude with amplitude
divided by period

Coda duration magnitude
WES: 2.23 Log(FMP)+0.12 Log(Dist)-2.36
LDO: 2.21 Log(FMP)-1.7

Local magnitude

WES: Calculated from Wood-Anderson
scismograms (Ebel 1982)

GSC: Richter Lg magnitude

Largest azimuthal separation, in degrees,
between stations

Root mean square error of time residual
in seconds

Standard error of epicenter in
kilometers
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Table 3:

w »

NS:

STN:
DIST:
AZM:

Standard error of event depth in
kilometers

Solution quality of hypocenter
A: Excellent
B: Good
C Fair
D: Poor

Number of stations recording event

Number of phase arrivals used in
epicenter location

Event data list

Station code
Epicentral distance in kilometers

Azimuthal angle between epicenter to
station measured from north in degrees

Description of onset of phase arrival

I: Impulsive
E: Emergent

P: First P arrival

S: First S arrival
EPB

P: Pg

p: Pn

S: Sg

s: Sn

First motion direction of phase arrival
U: Up or compression
D: Down or dilatation

Weight of arrival

0: Full weight
1: 3/4 weight
2: 172 weight
3: 1/4 weight
4: No weight

HRMN: Hour and minute of phase arrival
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Table 4:

1.

SEC:

XMAG:

FMP:

FMAG:

Second of phase arrival
Calculated travel time in seconds
Residual of station arrival

Weight of phase used in hypocentral
solution

Peak-to-peak ground motion, in
millimicrons, of the maximum envelope
amplitude of vertical-component signal,
corrected for system response.

Period in seconds of the signal from which
amplitude was measured.

Nuttli magnitude recorded at station
Coda duration in seconds at station

Coda magnitude recorded at station

Foreshocks, After shocks, and Microearthquakes

Event date, arrival time (UTC), magnitude,
nearest recording station and geographic region

REFERENCE

Ebel, J.E. (1982). ML measurements for northeastern United States
Earthquakes, Bull. Seis. Soc. Am. 72, 1367-1378.



TABLE 1
LIST OF OPERATING SEISMIC STATIONS BY STATE
OCTOBER - DECEMBER
1990

STATIONS USED FOR LOCATIONS IN THIS BULLETIN
OPERATOR

STA LATITUDE LONGITUDE ELEVATION LOCATION

ID degrees degrees meters
CANADA
Al10 47.2460N 70.1930W 45 ST-ROCH-DES-AULNAIES
Al6 47.4680N 70.0100W 22 POINTE-AUX-ORIGNAUX, PQ
A20 47.7060N 69.6900W 45 RIVIERE-DES-CAPS
A21 47.7040N 69.6900W 0
A54 474570N 70.4130W 384 LES EBOULEMENTS, PQ
A56 47.5500N 70.3270W 414
A60 47.6920N 70.0930W 358
A61 47.6937N 70.0912W 358 CAP-A-L'AIGLE, PQ
A64 47.8270N 69.8910W 137 ST SIMEON, PQ
BUO 43.3617N  79.7450W 88 BURLINGTON, ON
KO 45.9944N 77.4500W 191
NQ  49.3022N  68.0744W 200
CW1 45.0733N  74.7050W 55 GLEN DONALD, ON
CW2 45.1717TN  74.4872W 55 GLEN DONALD, ON
CW3 45.1925N 74.6122W 67 GLEN DONALD, ON
DLA 42.8583N 81.5733W 227 DELEWARE, ON
EBN 47.5400N 68.2410W 189 EDMUNDSTON, NB
EBD 46.6411IN 79.0733W 398 ELDEE, ON
BEO 43.0917N 79.3117W 168 EFFINGHAM, ON
ELF 43.1933N 81.3150W 320 ELGINFIELD, ON
FHO 45.4550N 76.2170W 72 FITZROY HARBOUR, ON
GAC 45.7033N 75.4783W 62 GLEN ALMOND, PQ
GGN 45.1170N  66.8220W 30
GNT 46.3630N  72.3720W 10 GENTILLY, PQ
GRQ 46.6067N  75.8600W 290
GQ 48.9142N 67.1106W 398 GROSSES-ROCHES., PQ
HAL 44.6333N  63.6000W 56 HALIFAX, NS
IOQ 49.5217N  67.2719W 58
JAQ 53.8022N 75.7211W 366
KLN 46843 N 66.372 W 411 MCKENDRICK LAKE, NB
LDN 43.0400N 81.1830W 246 SANSHAWE, ON
IDQ 53.8060N 77.4280W 198
IMQ 47.5484N 70.3267W 419 LA MALBAIE, PQ
LPQ 47.3408N 70.0094W 126 LA POCATIERE, PQ
LTQ 53.7020N 76.0850W 152 LA GRANDE 3, PQ
MNQ 50.5300N 68.7700W 564 MANICOUGAN, PQ
MNT 45.5025N 73.6231W 112 MONTREAL, PQ
OIT 45.3939N  75.7158W 77 OTTAWA,PQ
POC 47.3600N  70.0400W 61 LA POCATIERE, PQ
QQ 46.7800N  71.2800W QUEBEC,PQ
SBQ 45.3783N 71.9264W 256 SHERBROOXK, PQ



TABLE 1

SCH
SIC
SMQ
SUD
SUO
TRQ
UNB

vDQ
WBO

54.8167N

50.1900N
50.2225N
46.4660N
46.4027N
46.2222N
45.9500N
48.2300N
45.0003N

OONNECTICUT

41.4933N
41.0167N
41.4857N
41.5529N
41.5314N
41.5066N
41.5023N
41.4551N
41.4807N
41.8317N

DELAWARE

BBD
BVD
BWD
GID
NED

39.3416N
39.7748N
39.7995N
38.7414N
39.7042N

MAINE

AGM
BPM
M
EMM
HKM
HNME
JKM
MIM
PQO
PQ1
TRM

47.0817N
44.6317N
46.9325N
44.7392N
44.6564N
46.1599N
45.6555N
45.2436N
44.9863N
44.9035N
44.2597N

(continued)

66.7833W
66.7400W
66.7025W
80.9660W
81.0068W
74.5555W
66.6333W
77.9717TW
75.2750W

73.3839W
73.2500W
72.5232W
72.4667TW
72.4337TW
72.4715W
72.5121W
72.4950W
71.8516W
72.2505W

75.6767TW
75.4993W
75.5766W
75.4144W
75.7082W

69.0233W
68.7893N
68.1208E

67.4894W
69.6408W
67.9867W
70.2426W
69.0403W
67.4674W
67.3271W
70.2551W

540
283
348
267
252
853

305
85

69
240

24
113

61
152
106
101
110
149

SCHEFFERVILLE, PQ
SEPT-ISLES, PQ

SUDBURY, ON
SUDBURY, ON

MONT TREMBLANT, PQ
FREDERICTON, NB

BROOKHELD, CT
EAST CANNAN, CT
HADDAM, CT

WES
WES
WES

MOODUS (COMSTOCK BRIDGE), CT WES
MOODUS (PICKEREL LAKE), CT WES

MOODUS (CAVE HILL), CT
MOODUS (HADDAM NECK), CT
MOODUS (SHAILERVILLE), CT
N STONINGTON, CT

STORRS, CT

BLACKBIRD, DE

BELLEVUE STATE PARK, DE
BRANDYWINE STATE PARK, DE
GEORGETOWN, DE

NEWARK, DE

ALLAGASH, ME
BUCKSPORT, ME
CARIBOU, ME

EAST MACHIAS, ME
HINCKLEY, ME
HOULTON, ME
JACKMAN, ME

MILO, ME

COOPER HILL, ME
EAST RIDGE, ME
TURNER, ME

WES
WES
WES
WES
WES

DGS
DGS



TABLE 1 (continued)

MASSACHUSETTS
QD  41.6856N
DUX  42.0686N
FLR  41.7167N
GO  42.6403N
ILNX 42.3389N
QUA  42.4566N
UXB 42.0614N
WES  42.3847N
WFM  42.6106N
NEW HAMPSHIRE
BNH  44.5906N
DNH  43.1225N
HNH  43.7053N
ONH  43.2792N
PNH  43.0942N
WNH  43.8683N
NEW JERSEY
ABMC 40.686 N
QMC 40.655 N
DENJ  40.9693N
GPD  41.0177N
FHMC 40.751 N
HRMC 40.723 N
LVNJ  40.8095N
MCNJ  40.8058N
PDMC 40.756 N
PEMC 40.758 N
PFMC 40.725 N
PMMC 40.641 N
PQN  41.0073N
PRIN  40.3668N
RAMA 41.0952N
NEW YORK
ABRN 42.9963N
ALX  44.3225N
AMNH 40.7808N
ANNS  41.3080N
BERL 42.6913W
BGR  44.8288N
BING 42.0757N
BIPS 41.2678N
CAMB 43.0488N
CAZE 42.9313N

70.1350W
70.7678W
71.1215W
70.7272W
73.2724W
72.3738W
71.6773W
71.3221W
71.4906W

71.2564W
70.8948W
72.2856W
71.5055W
72.1358W
71.3997TW

75.054 W
75.184 W
74.4642W
74.4608W
75.040 W
75.089 W
74.7515W
74.2338W
75.117 W
75.076 W
75.155 W
75.123 W
74.0858W
74.7178W
74.2140W

76.4853W
75.9280W
73.9738W
73.9132wW
73.3913W
74.3742W
75.9767TW
73.9473W
73.2967W
75.9200W

-85
27
52

345
201
137

87

472

180
280
659
220

170
103
298
360
256
295
201

232
305
220
152
229
110
247

224
122

42
549
329
408

287
301

CAPE COD,MA
DUXBURY, ME
FALL RIVER, MA
GLOUCESTER, MA
LENOX, MA
QUABBIN, MA
UXBRIDGE, MA
WESTON, MA
WESTFORD, MA

BERLIN, NH
DURHAM, NH
HANOVER, NH
OAKHILL, NH
PITCHER MTN, NH
WHITEFACE MTN, NH

FRANKLIN, NJ
ALPHA, NJ
DENVILLE, NJ
GREEN POND, NJ
FRANKLIN, NJ
HARMONY, NJ
LONG VALLEY, NJ
MONTCLAIR, NJ
HARMONY, NJ
HARMONY, NJ
HARMONY, NJ
POHATCONG, NJ
PAHAQUARRY, NJ
PRINCETON, NJ
RAMAPO, NJ

AUBURN, NY
ALEXANDER BAY, NY
MANHATTAN, NY
ANNSVILLE, NY
BERLIN, NY
BANGOR, NY
BINGHAMPTON, NY
BUCHANAN, NY
CAMBRIDGE, NY
CAZENOVIA, NY

MIT
MIT

MIT

MIT
MIT

;

MIT

;

MIT
MIT
MIT
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TABLE 1 (Continued)

CHAU
CLAR
80 o
ROG
CIR
DWN

44.1375N
41.1887N
41.4407N
43.9050N
43.8741IN
42.8255N
43.9708N
41.5000N
41.3603N
42.1570N
42.4230N
43.0895N
43.9146N
41.2255N
40.9648N
43.6442N
40.9319N
42.9213N
41.0411N
43.1818N
44.0742N
44.0742N
44 9983N
43.2738N
41.2117N
43.5170N
41.0042N
43.7077N
42.9542N
44.8341IN
44.5725N
41.3818N
41.3092N
41.1453N
42.7508N
43..1738N
43.1922N
41.8083N
42.9620N
41.1583N
41.1417N
43.8378N
43.1635N
43.3560N
42.3375N
44.3910N
41.8030N
42.9460N
42.4708N

76.1742W
74.0037TW
73.9282wW
75.4125W
74.4600W
78.7672W
74.2235W
74.4398W
73.9240W
73.8113W
74.4527TW
74.3320W
74.2293W
73.1113W
73.8031W
75.9260W
73.4681W
77.6172W
72.2933W
78.3903W
73.5317W
73.5300W
74.8620W
77.3067W
73.8283W
76.4162W
73.9091W
74.0452W
77.0950W
73.5550W
74.9828W
73.8283W
74.0375W
73.9107W
74.0872W
78.8703W
76.9647W
74.0040W
73.6773W
74.1092W
74.2222W
74.5433W
75.4800W
76.0313W
74.1525W
73.8585W
73.9707W
75.3272W
78.5683W

102
128

244
585

323
207

335
292

268
245
396
233

186

CHAUMONT, NY
CLARKSTOWN, NY
COLD SPRING, NY
CROGHAN, NY
CASTLE ROCK, NY
DOWNHOLE, NY
NEWCOMB, NY
ELLENVILLE, NY
GARRISON, NY
GERMANTOWN, NY
GILBOA, NY
GLOVERSVILLE, NY
GOODNOW, NY
HAVERSTRAW, NY
HOLY MT. CEMETARY
LACONA, NY
LLOYDS NECK, NY
LIMA, NY
MASHOMACK, NY
MEDINA, NY

MINEVILLE/WITHERBEE

MINEVILLE
MASSENA, NY
ONTARIO, NY
OSSINING, NY
OSWEGO, NY
PALISADES, NY
PETER GRAY MTN.
PHELPS, NY
PLATTSBURG, NY
POTSDAM, NY
PUTNAM VALLEY, NY
QUEENSBORO LAKE, NY
ROCKLAND LAKE, NY
ROTTERDAM, NY
SANBORN, NY
SODUS,NY

STONY POINT, NY
STILLWATER, NY
SUFFERN, NY

TABLE ROCK, NY
UTOWANA LAKE, NY
WESTMORELAND, NY
WEST MONROE, NY
WINDHAM, NY
WILMINGTON, NY
WEST PARK, NY
WATERVILLE, NY
WEST VALLEY
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TABLE 1 (Continued)

PENNSYLVANIA

BVR  40.7000N 80.333W 0 BEAVER, PA PSU
ERI 42.1333N  79.9833W 0 ERIE, PA PSU
MVL  39.992N 76.3506W 0 MILLERSVILLE, PA MSC
PHI 40.1166N 75.133W 0 ABINGTON, PA PSU
SCP 40.7950N 77.8650W 352 STATE COLLEGE, PA PSU
VERMONT

BVT 43.3488N 72.5853W 300 BALTIMORE, VY WES
DVT 44.9620N 72.1709W 370 DERBY, VT WES
FLET 44.7228N 72.9517W 366 FLETCHER, VT LDO
BVT 44.3623N 73.0650W 344 HINESBURG, VT LDO
IVT 43.522IN 73.0533W 295 IRA, VT WES
MDV  43.9991IN 73.1811W 134 MIDDLEBURY, VT LDO
OPERATOR CODE

DELEWARE GEOLOGICAL SURVEY

Charles T. Smith (302) 831-2833

GEOLOGICAL SURVEY OF CANADA, OTTAWA

Dr. Robert Wetmiller (613) 995-5548

IDO - LAMONT-DOHERTY GEOLOGICAL OBSERVATORY OF COLUMBIA UNIVERSITY
Russell Such (914) 359-2900 x643

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Charles Doll, Jr. (617) 253-6299 253-6290
MILLERSVILLE STATE COLLEGE
Dr. Charles K. Schamberger (717) 872-3295
NYGS - NEW YORK GEOLOGICAL SURVEY
Gary Nottis (518) 474-5817
PENNSYLVANIA STATE UNIVERSITY
Dr. Shelton Alexander (814) 865-2622
STATE UNIVSERSITY OF NEW YORK AT STONY BROOK
Dr. Donald Weidner (516) 632-8218

WESTON OBSERVATORY, BOSTON COLLEGE
Dr. John E. Ebel (617) 899-0950
WOODWARD-CLYDE CONSULTANTS, WAYNE, NJ

Mark Houlday (201) 785-0700
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FIGURE 2
Earthquake Epicenters during the period October - December, 1990



