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I. INTRODUCTION ; 

Adak Island occurs in the central port ion of the Aleutian Island chain. 

I t i s the largest is land of the Andreauof Group and i s centered rbugnly at 

l a t i t u d e 51°47'N and longitude 176°40'W. I t i s approximately 1200 a i r miles 

from Anchorage. , 

i 
The northwestern port ion of Adak Island is occupied by the Adak Naval Air 

; i 
Stat ion whereas the remainder of the is land i s maintained as a w i l d l i f e 

; i 
refuge. The present energy needs of the a i r s ta t ion are supplied by 

i' 

e lec t r i ca l generators burning JP-5 f u e l . The Navy i s ac t ive ly exploring the 

potent ia l f o r geothermal energy as an a l ternate to the present systan. 

1 

The northeast port ion of the is land i s dominated by three vojlcanoes; Mt. 

Mo f fe t t , Andrew Bay volcano and Mt. Adagdak. Hot springs occur o|n the 

northwest shorel ine of Andrew Bay volcano. These springs discharlge waters of 

about 154°F (68°C). Geochemical thermometry of these spring waters suggest 

subsurface reservoir temperatures o f at least 180°C (M i l l e r et a l j . , 1977). 

a) Background ! 

Geothermal explorat ion of Adak i s being conducted by the Na\̂ al Weapons 
I 

Center, Geothermal Power Group, China Lake, Ca l i f o rn ia . Under Navy contracts 

both the Colorado School of Mines (But ler and Ke l l e r , 1974) and the U.S.G.S. 

(1976) have conducted geophysical surveys on Adak. The U.S.G.S. |pr imar i ly 

used e lec t r i ca l methods, namely, audio-magnetotel lur ic, t e l l u r i c { t r a v e r s e . 

se l f -po ten t ia l and EM-16R electromagnetic techniques to evaluate Ian 
I 

comprising Mt. Adagdak and Andrew Bay volcano. Complimenting these 
•• 

grav i t y and aeromagnetic surveys. { 

But ler and Kel ler (1974) conducted a microearthquake survey 

area 

were 

over roughly 



the same area. They used seven Sprengnether Instrument Company MEQ-800-B 

portable seismic systems with Mark Products model LC-4, 1 hz natural-frequency 

vertical seismometers. Nine days of recording time between October 22 and 

I 
November 1, 1974 were obtained. During this period two of the stations were 

relocated making a total of nine recording sites. Data from four NOAA 

stations, which were operated continuously as part of the permanent 

warning network of NOAA, were also reported. 

tsunami-

Twenty-six events were located of f -shore northwest of Mt. Adagdak during 

the nine days of recording. A leas t -squares- f i t so lu t ion was obtained from 

these events which suggested a f a u l t plane s t r i k i n g N60E and dipping 70°NW. 

This f a u l t plane when projected to the surface cuts through Mt. J^dagdak and 

Andrew Bay Volcano. 

b) Earth Science Laboratory Responsib i l i ty 

In Ju ly , 1982 a contract was received by ESL from the Naval IWeapons 

Center, China Lake, Ca l i f o rn ia , to expand the ex is t ing microearthquake survey 

of But ler and Kel ler i n order to rea f f i rm the existence of t h e i r interpreted 

f au l t plane and to possibly i d e n t i f y other act ive f a u l t planes iri the general 
i 

v i c i n i t y of Mt. Adagdak. The ESL survey was to consist o f t h i r t y days of 

recording t ime. Local events were to be i den t i f i ed and t h e i r approximate 

locat ions calculated using pre l iminary, i n - t h e - f i e l d in te rpre ta t ion 

techniques. In add i t i on , a map showing the locat ion of the recoijding s i tes i s 

to be provided. 

c) Sub-Contractors Responsibil i t y 

ESL entered in to a sub-contract wi th Mincomp Exploration Resources, Wheat 

Ridge, Colorado as a means to f a c i l i t a t e the microearthquake survey. 
I I 

Mincomp's respons ib i l i t y included supplying 10 MEQ-SOO portable seismic 



systems with a l l accessories. Recording sites were to be picked Iby Mincomp 

personnel. These sites in turn were to be surveyed by ESL and subsequently 

maintained and monitored for the duration of the f i e ld survey by a jo in t ESL-

Mincomp team. 

At the completion of the survey, Mincomp was to provide ESL with the 
I 

II I 

smoked paper recordings from each site along with a report contailning the 

preliminary locations of any local events identi f ied on these recoras. 

II. INSTALLATION AND STATION MAINTENANCE 

Upon arrival at Adak i t was discovered that only 9 seismic systems had 

been shipped. Because of the c r i t i ca l timing (September) of theIsurvey and 
' I '• 

, I 

the potential for bad weather and because of the d i f f i cu l t y encoiiintered in the 

shipment of the equipment on hand, the decision was made to forego any 

attempts to obtain a tenth MEQ-800. The nine seismic systems were emplaced on 

bedrock or in stable s o i l . Sites were chosen such that the area of interest 

would be covered and the previous survey of Butler and Keller could be 

checked. In selecting si te locations i t was necessary to maint:ain ease of 

serviceabil i ty by a two-man f ie ld crew. Five of the nine ESL sites were 

located in close proximity to a corresponding number of sites tfrom the Butler 

and Keller survey. These ESL sites were Moffett, Rocky Point, Laha-, Clam 
I 

Lagoon and Quonset corresponding to sites 1, 9, 6, 2 and 7 of Butler and 

Keller. The station locations are shown on Plate I, the geologic map of 

northern Adak Island (from U.S.G.S. Bull, 1028-C, Coats, 1956). 

Two of the nine ESL stations were established by backpacking equipment 

into remote areas southeast of Mt. Adagdak and at Cape Adagdak at the extreme 
• I ; I 

northern end of Adak Island. Recording speeds of the instruments at these two 

3 



remote s i tes were set such that service was required every other day. The 

remaining seven s i tes were serviced on a da i l y basis. 

I I I . SURVEYING RESULTS FOR RECORDING SITE LOCATIONS 

The s i t e locat ions for the ESL microearthquake stat ions were surveyed 

using a Hewlett-Packard 3820A e lect ron ic t r a n s i t and standard traversing 

procedures. 

a) Descript ion of Survey Procedure 

The s ta t ion s i tes are a l l located with reference to benchmarks provided 

by the NAVSTA and NAVSECGRUACT engineering groups. Two benchmarks labeled AU8 

and AU15, which are located along the Andrew Lake road at the southwest corner 

of t h i s lake , were used to posi t ion the Rocky Point s ta t i on . The remaining 

eight stat ions are referenced to benchmarks M8 and M9 which occur near Rawls 

road j u s t south of the NAVSECGRUACT engineering groups o f f i c e . 

b) Precision and Accuracy 

The t r a n s i t employed was a Hewlett-Packard 3820A electronic to ta l 

s t a t i on . This instrument uses a so l id state Ga As lasing d iv ide (non-v is ib le) 
i 

l i g h t source and a series of re f l ec t i ng prisms. Under ideal condit ions t h i s 

instrument has a range of 5 km (16,400 f t ) with a slope distance accjracy of + 

0.016 f t + 0.005 f t /1000 f t w i th in the temperature in terva l of 15?F to 

105°F. The angle resolut ion i s one second with accuracy of + 2 sec 

hor i zon ta l l y and + 4 sec v e r t i c a l l y . The instrument has an automatic level 

compensator and a d i g i t a l d isp lay. 

The General Development Map, NAVFAC Drawing No. 6016442, was provided to 

ESL by the NAVSTA engineering group. The northwest port ion of t h i s map has 
I ' I 

been reproduced as Plate I I . This plate shows the major access r6ad,s and is 



the base map used to locate the microearthquake stations. Plate IM 

overlay to Plate II and presents the results of the transit survey. 

IS an 

he survey Several maps, a l l at d i f f e ren t scales, ex is t f o r Adak Is land; 

traverses presented in t h i s report indicate substant ial d i s t o r t i on i n some of 

the older maps, especia l ly f o r the Cape Adagdak area and most ser iously on the 

uncontrol led 1941 topographic map (discussed in de ta i l below). Plate I I 

resu l ts from more recent higher order surveys and appears to have|the least 

d i s t o r t i o n ; hence i t s choice as the base map for the t r ans i t survey. The 
i 

geologic map presented as Plate I appears to have l i m i t e d , but miriimal 

d i s t o r t i o n . When an overlay of the t r a n s i t data i s constructed (Plate IV) at 

the scale of t h i s map, i t i s noted that the Loran and Cape s i tes do not occur 

where they are known to be topographical ly . In establ ishing the ifespective 

s ta t ion s i tes i t became apparent that a l l s tat ions except the Saddle 

could be located wi th in approximately 100 feet with respect to local 

topographic features. Therefore, because of the good agreement between Plates 

I I and I I I , i t i s believed tha t d i s t o r t i o n in the geologic map accounts for 

the apparent mislocat ion of the Loran and Cape s i t e s . The t r ans i t survey and 

s ta t ion locat ions presented on Plate IV were double checked and I no er rors were 
;, I 

noted. However, because no l a t i t ude or longitude i s given on Plate I I , i t was 

necessary to use the geologic map for t h i s information using the posi t ion of 

the respective s i tes as determined by the t r a n s i t survey and presented as 

Plate IV. This of course assumes tha t the l a t i t ude and lorigitude gr i 

geologic map i s not d i s t o r t ed . 

site 

id on the 

Finally, one other map needs to be discussed. This is the topographic 

map at a scale of 1:25,000 entitled Andrew Lagoon copied by the Army Map 



Service from the Adak Island 2, series Q831 of 1943. Using the topography on 

t h i s map i t i s possible to topographical ly locate qui te accurately ecich of the 

9 recording s i t e s . However, when an overlay of the t r a n s i t data is prepared 

at a scale of 1:25,000 there i s almost no cor re la t ion with the recording s i tes 

as determined from the topography. The ESL copy of the Andrew Lagooip sheet 

may have been d is tor ted in reproduction or the o r ig ina l i t s e l f coiiild be badly 

d i s to r t ed . The map i s based on older photographic data wi th l im i ted survey 

c o n t r o l . 

IV. MICROEARTHQUAKE RESULTS 

The recording of microearthquake data began on September 5 arid Continued 

un t i l October 4 , 1982. Preliminary resul ts o f t h i s survey are presented in 

Mincomp's report to the Earth Science Laboratory attached here as ApiDendices A 

and B. ' 
I 

a) Sub-contractors Results 

During the recording i n t e r v a l , 190 events, recognizable on two Or more 

s ta t ion records, were i den t i f i ed by Mincomp personnel. Th i r ty - three of these 

were considered as local i n o r i g i n ; local being a r b i t r a r i l y choseri f o r events 
having S-P a r r i va l times less than 4 sec. Twenty four of the local 

reportedly yielded reasonable hypocenters and o r i g i n times using a u i i form 

earth model having a ve loc i t y of 5 km/sec. These resul ts were obtai 

a hand computer and a hypocenter program di scribed in Appendix B.' 

When p lo t t ed , these hypocenters show much of the a c t i v i t y to'ocbur on 

land beneath Mt. Adagdak instead of under the sea as shown by the| Bu 

Kel ler survey of 1974. The f au l t plane surface trace of Butler and 

does however project through Mt. Adagdak hence there i s agreement; between the 

two surveys i n t h i s regard. I t should be noted however that the yel DC i t y 

2vents 

led using 

t i e r and 

t e l l e r 



models used in the in te rpre ta t ion of the two surveys are not the sam(!. 

Mincomp obtained a f a u l t trace passing through Clam Lagoon apd 1;he 

southern t i p of Andrew Lake by project ing the hypocenters from the 1982 survey 
i 

onto the ver t i ca l plane of Butler and Ke l le r ' s f a u l t trace and computing a 

least-squares plane through them. This f au l t t race has a d ip of 49° NNW. 
I 

This suggests that two or more f au l t zones may be act ive wi th in tl^e ^rea of 

i n t e r e s t . 

b) ESL Cr i t ique of Sub-Contractors Results 

The 1982 survey was successful in that i t produced data that cocjipleted 
the object ives stated in Section I (b) and ( c ) . The equipment provided by 

Mincomp performed to expectations and produced records of approximatiily 190 
i 

microearthquakes. Mincomp provided ESL wi th prel iminary hypocenter 

determinations. I t appears in Mincomp's report (Appendix B, pgs.'A8-A10) that 

these events were determined using only P-arr iva ls occuring on reconis at four 

or more s ta t ions . We are in general agreement with the recommendations set 

f o r t h i n the Mincomp report (Appendix A) f o r t h i s stage of the data 
j 

i n t e rp re ta t i on . Mincomp performed t h e i r contract respons ib i l i t i es i i both a 

t imely and conpetent manner. 

c) ESL Preliminary Hypocenter Determinations 

I t should be kept in mind that the resu l ts obtained by Mincomp from the 

1982 survey and attached to t h i s report as Appendices A and B are only 

pre l iminary. Arr iva l times were picked d i r e c t l y from the f i e l d records using 

an "eyeball and ru le r " technique and hypocenters and focal depths} were 
I 

determined using a hand-held programable ca lcu la to r and the P-arrjival times at 

four s ta t i ons . No sophisticated processing of the f i e l d records was 

attempted. In order to u t i l i z e the 1982 data to i t s f u l l e s t potent ial i t i s 



ESL Hypocenters 
Using Homogeneous Crust 

V = 5.0 km/sec 

Event 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

- . - - , . - - - -

Date 

82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 

1 

11 
11 
12 
12 
14 
15 
15 
15 
15 
20 
20 
21 
25 
25 
25 
27 
27 

1 
2 
2 
2 
2 
3 
3 
3 
4 

Origin Time 

0258 
1929 
0608 
1640 
1938 
0438 
0450 
1007 
1405 
0615 
1345 
1735 
0514 
1057 
1124 
0456 
0456 
0637 
0650 
1524 
2011 
1531 
0017 
0642 
2116 
1912 

27.15 
59.86 
21.49 
46.10 
44.25 
22.63 
21.20 
45.32 
37.85 
33.77 
29.04 
37.55 
12.34 
01.89 
50.94 
00.46 
21.95 
04.37 
29.88 
16.49 
03.47 
38.63 
05.46 
29.44 
38.95 
02.19 

Hypocenter 
Lat. Lo 

52 
51 
51 
51 
52 
51 
51 
51 
52 
51 
51 
51 
51 
52 
52 
52 
51 
51 
52 
52 
52 
51 
51 
51 
52 
51 

02.12 176 
52.28 176 
59.88 176 
58.03 176 
02.35 176 
59.05 176 
58.91 176 
58.80 176 
00.16 176 
59.02 176 
59.69 176 
54.50 176 
58.35 176 
01.36 176 
00.43 176 
02.05 176 
58.01 176 
59.85 176 
00.10 176 
00.19 176 
00.81 176 
59.99 176 
57.59 176 
58.64 176 
01.28 176 

3BJ11A16 

ng. 

32.53 
48.03 
37.10 
45.36 
31.78 
37.44 
36.82 
39.64 
29.05 
38.02 
37.90 
44.27 
37.93 
40.36 
35.34 
34.89 
35.06 
35.38 
35.67 
29.70 
31.33 
37.22 
30.00 
31.57 
32.69 
39.42 

Focal 
Depth (km) 

11.27 
11.95 
10.83 
8.56 

11.65 
11.40 
11.47 
12.88 
11.32 
11.54 
11.84 
16.84 
8.74 

15.18 
11.95 
11.86 

6.88 
10.75 
14.08 
11.60 
13.22 
5.63 

11.98 
13.75 
11.93 
13.64. 

No. of 
Arrivals 

5 
12 
10 
8 
7 
7 
6 
6 
7 
6 
5 
7 
8 

11 
9 
7 
9 
7 
6 
9 
5 
8 
5 
9 
6 

U 

Gap 

332 
337 
271/ 
337' 
332 
305 
303 
285 
317 
238 
273 
327 
268 
333 
301 
329 
127 
277 
314 
316 
320 
286 
318 
282 
324 
318-

Error Ell 
Horiz. 

5.9 
3.1 
3.3 
4.5 
5.9 
3.8 
4.1 
4.6 
7.2 
4.8 
4.0 
4.3 
2.6 
4.4 
3.8 
5.7 
2.0 
5.3 
4.5 
3.6 
9.1 
1.7 
4.8 
2.9 
4.7 
3.1 

ipse (km) 
Vert. 

2.4 
3.1 
1.2 
5.1 
3.6 
1.6 
1.9 
1.9 
6.6 
1,4 
2.9 
3.8 
2.8 
1.3 
1.8 
3.4 
1.9 
1.9 
2.6 
2.7 
2.6 
2.6 
2.2 
2.3 
2.9 
1.2 

Table 1 



Event 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2 8 . , 
2^— 

Date 

82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

—8f-

9 11 
9 11 
9 12 
9 12 
9 14 
9 15 
9 15 
9 15 
9 15 
9 15 
9 20 
9 20 
9 20 
9 21 
9 25 
9 25 
9 25 
9 27 
9 27 

10 1 
10 2 
10 2 
10 2 
10 2 
10 3 
10 3 
10 3 
10 4 
1-0-^ 

Origin Time 

0258 
1929 
0608 
1640 
1938 
0438 
0450 
1007 
1405 
1614 
0615 
1345 
1534 
1735 
0514 
1057 
1124 
0456 
0456 
0637 
0650 
1524 
2011 
1531 
0017 
0642 
2116. 
1526 
1-912 

27.20 
59.86 
21.37 
46.10 
44.26 
22.64 
21.11 
45.31 
37.88 
37.61 
33.74 
29.18 
56.97 
36.80 
12.07 
01.89 
50.89 
00.45 
21.92 
04.30 
29.85 
16.47 
04.78 
38.67 
05.47 
29.42 
38.91 
31.^5 

-02T0-4-

1 

Hypoci 
Lat. 

52 
51 
51 
51 
52 
51 
51 
51 
51 
51 
51 
51 
52 
51 
51 
52 
51 
52 
51 
51 
51 
51 
51 
51 
51 
51 

_52 
54-

~5r 

01.01 
52.91 
59.61 
57.62 
01.41 
58.33 
58.40 
58.40 
59.53 
56.10 
58.58 
58.88 
00.73 
51.31 
58.00 
00.99 
59.86 
01.11 
57.65 
59.19 
59.60 
59.61 
57.40 
58.93 
57.48 
57.05 
00.49 
50.-50 

-58771" 

Jsing 

enter 
Lo 

176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176 
176-
1:76 

~17F 

ESL Hypocenters 
U.S.G.: 

ng. 

33.44 
46.65 
37.01 
42.50 
32.43 
37.51 
37.05 
39.23 
29.92 
40.03 
37.66 
37.73 
32.69 
44.42 
37.44 
39.85 
35.56 
35.15 
35.36 
35.55 
35.91 
30.86 
35.53 
37.30 
31.40 
33.33 
33.39 
43.32 
37.20 

i. Layered i 

Focal 
Depth (km) 

10.77 
11.63 
10.21 
9.18 

11.17 
10.50 
10.82 
12.15 
9.83 
3.70 

10.63 
10.19 
5.22 

18.57 
8.87 

14.81 
11.40 
11.50 

4.71 
10.17 
13.67 
11.11 
8.26 
3.90 

11.37 
14.32 
11^68 -
8.34^ 

14.23 

Crust 

No. of 
Arrivals 

5 
12 
9 
8 
7 
7 
6 
6 
7 
6 
6 
5 
6 
8 
7 

11 
9 
7 
9 
7 
6 
9 
7 
8 
5 
8 -
6 — 
6 
7 

I 
Gap 

322 
334 
256 
327 
326 
265 
292 
265 
307 
286 
201 
192 
318 
333 
252 
330 
277 
317 
88 

223 
290 
303 
205 
172 
304 
2̂ 50 

' 3 1 4 
313 
279 

Irror Ell 
Horiz. 

5.1 
2.1 
2.5 
2.6 
4.5 
2.8 
3.6 
3.7 
4.0 
1.6 
3.7 
2.8 
2.3 
5.2 
2.1 
3.8 
2.9 
3.5 
0.9 
3.9 
3.8 
2.5 
1.8 
1.0 
4.0 
2.5 
3.4 ' 
6.._0 
4.0 

ipse (km) 
Ver t . 

2.6 
3.2 
1.3 
3.2 
3.4 
1.5 
2.0 
1.9 
7.2 
1.8 
1.9 
4.0 
3.4 
4.4 
3.2 
1.4 
1.6 
3.8 
1.4 
2.1 
2.8 
2.8 
2.3 
1.6 
3.0 
2.2 

- 2.9 
29.1 

2.0 

Table 2 
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necessary to process the records in a more sophisticated manner. 

ESI personnel independently completed hypocenter determinations 

events (< 4 sec.) i den t i f i ed on the MEQ records. Twenty-nine such 

rat ional solutions on ESL's PRIME 400 computer system using a U. S. 

Survey Program en t i t l ed "Hypoinverse" (K le i n , 1970). Hypoinverse is 

hypocenter inversion program that computationally uses the singular 

decomposition (SVD) technique. The eigenvalues, eigenvectors, covar 

matrix and error e l l i pso id of the inversion are avai lable as outputs 

approach also pennits eigenvalue t runcat ion which prevents hypoceiite 

adjustments in poorly constrained d i rec t i ons . 

Hypocenter determinations were obtained from two earth crust models. 

Table 1 i s a summation of ESL hypocenter determinations using a hanogeneous 

earth having a ve loc i t y of 5.0 km/sec. This model i s ident ical to t f iat used 

by Mincomp i s obtaining t h e i r prel iminary hypocenter determinat ion. Table 2 
i 

i s a summation of ESL hypocenter determinations using the layered ea'-th model 

developed by the U.S.G.S. (Engdahl, 1974). This model, taken from the But ler 

and Ke l l e r , 1975 repor t , i s shown as Figure 1 . We consider t h i s earth model 

to be more r e a l i s t i c . The small error e l l ipses determined with e i ther model 

show the importance of using event a r r i v a l s , both P-wave and S-waye, at a l l 

s tat ions rather than from a selected four s i t e s . Results shown iri Tables 1 

and 2 are presented in plan as Plates V and VI respect ive ly . 

Plates V and VI show many of the hypocenters to be on the northeast 

corner of the i s land . Least-squares-f i ts t o the data suggests the events 

trend or s t r i k e N63°E and N75°E depending upon the model used. Both trends 

are, however, close to the alignment between Mt. Adagdak and the ^ot springs 
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located on the shoreline of Andrew Bay Volcano. No attempt has been made at 

this time to identify in detail other trends that appear to be present. For 

example, the cluster of hypocenter locations aligned along the eastern side of 
" 

Andrew Bay Volcano (Plate VI) suggests there may be a north-south trending 

zone of crustal weakness. 

Plots of focal depths are presented as Figures 2 and 3. These 

constructed by taking sections normal to the strikes shown on Plates 

are 

V and 

VI. Events are then projected onto these sections by location and focal 

depth. Figure 2 shows most of the events clustering at focal depths between 
I 
I 

10 and 13 km when the homogeneous earth model is used. Figure 3 {is 

constructed using data obtained from the U.S.G.S. model and shows the 

preponderance of the focal depths to occur between 8 and 10 km. lA tew events 

also occur both shallower (3-5 km) and deeper (13-15 km). ' 
I 

V. SUMMARY 

Nine MEQ-800 portable seismic systems were emplaced and recordings taken 

during the 30 day period between September 5 to October 4, 1982. During t h i s 
i 

in terval 190 events were correlated on two or more stat ions by Mincijmp. 

Twenty four of these, seen on four or more stat ions and considered to be local 

i n o r i g i n , y ie lded , according to Mincomp, reasonable hypocenters| and o r ig in 
times using a homogeneous earth model having a ve loc i t y of 5 km/sec . A plot 

o f these hypocenters showed much of the microearthquake ac t i v i t y ! recorded 

during the survey to be located beneath Mt. Adagdak. This i s d i f f e ren t from 

the events located by the But ler and Kel ler (1974) microearthquake survey 

which placed hypocenters beneath the sea in Andrew Bay north and| northwest of 

Mt. Adagdak. Butler and Kel ler did project a f au l t plane to the syrface which 
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I ! 

would project southwest through Mt. Adagdak and Andrew Bay Volcano. 

ESL hypocenter locations using the layered earth model show many of the 

identified events to occur on the northeast corner of the island at Focal 

depths of 8-10 km. I t i s not obvious that the observed events arb related to 

a single act ive f a u l t . I f so, the f a u l t must be at a low dip angile as shown 
I 

by the leas t -squares- f i t to the data on Figure 3. A l ternat ive ly , I the major i ty 

of the events occuring wi th in a f a i r l y r e s t r i c t i v e range of foca l depths may 

be more ind ica t i ve of a magma chamber and the movement of magma. Further 

in te rp re ta t ion of the microearthquake data obtained during 1982 i s , however, 

outside the scope of t h i s repor t . The r e l a t i v e l y small error e l l ipses for 

hypocenter locat ions , compared to the d i s t r i b u t i o n of hypocenters shown on 

Plates V and VI lead us to question the v a l i d i t y o f the project ion of a l l 

hypocenters to define a s ingle f au l t locat ion and o r i en ta t i on . I t i s apparent 

that two or more structures could be indicated by the present data and that 

these structures in tersect near the north end of Adak Is land. The occurrence 

of most events in a narrow depth range would lead to considerable error in 

project ing a s ingle f a u l t plane to i t s surface in te rsec t ion . 

V I . RECOMMENDATIONŜ  
I 

I t i s apparent from the microearthquake surveys of 1974 and 1982 that 

Adak Island i s in a zone that i s seismical ly ac t i ve . Events recorded during 

the two surveys do not, however, occur i n the same areas. Al l the events of 

the e a r l i e r survey occur north and northwest of the is land beneath the 

ocean. Many of the events in the recent survey occur on the i s land . 

No addit ional microearthquake surveys u t i l i z i n g the MEQ-800 systems are 
' , I 

recommended. The deployment of t h i s system becanes very res t r i c ted because of 

15 



the l im i ted access on Adak and because the MEQ's require almost da'il> 

service. I f addit ional microearthquake data is warranted, the data should be 

obtained using d i g i t a l event recorders and a telemetering system. This type 

of system could be deployed much more advantageously for a longer period of 

time and would be idea l l y suited fo r Adak. 

Thennal waters are escaping at the surface as evidenced by the hot 

springs located on the northern shorel ine o f Andrew Bay volcano. iThe 

microearthquake data suggests f au l t i ng or magma movement to be f a i r l y deep 

(->- 10 km). The greatest potent ial fo r obtaining a useable geotherfmaj resource 

would be i n locat ing shallow permeable zones f i l l e d with thermal f l u i d s . The 

hot springs indicate that such areas ex is t in proximity to the earthquake 

a c t i v i t y and may resu l t from deep seated s t ruc tures. 

We recommend that the 1982 microearthquake data be processed! and 

interpreted in much greater d e t a i l . This should include topographic 

correct ions and f au l t plane so lu t ions. A f i r s t motion study wouljd i den t i f y 

d i rec t ion of movement along f a u l t planes. The ca lcu la t ion of Poisson's r a t i o 
I 

would also be useful i n iden t i f y ing areas of anomalous fractur ingj with 

attendant high permeabi l i ty. Obtaining data from ca l i b ra t i on shots would aid 

the construct ion of a r e a l i s t i c ve loc i t y model to be used in hypo|center 
I 

determinations. These recommendations are essent ia l l y the same ajs those 

proposed by Mincomp with the exception that during ESL's evaluatilon of the 
i 

data, events were scrut in ized under magnif icat ion resu l t ing in the t iming of 

a r r i va l s good to 0.25 seconds. Furthermore, a l l a r r i va l s are used in the 

Hypoinverse program to compute hypocenters. 

Once the 1982 microearthquake data have been interpreted in [adciitional 
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detail, it would be desirable to integrate all available geophysical data to 
i 

evaluate the geothermal potent ial of the northeast corner of Adak i lsland. 

This should lead to the d e f i n i t i o n of anomalous areas which may require 

detai led invest igat ion using addit ional geophysical techniques pr ior to the 

select ion of deep thennal gradient d r i l l holes. : 
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