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LETTER OF INTENT

CSHB 54 (HESS)

"AN ACT CREATING AN ALASKA EARTHQUAKE AND VOLCANO HAZARDS

ASSESSMENT PROJECT"

It is the intent of the House Health, Education and Social 

Services Committee that a request be made for federal monies 

from the Federal Earthquake Hazards Reduction Act of 1977 

(Public Law 95-124) and other applicable federal sources to 

help offset the costs of The Alaska Earthquake and Volcano 

Hazards Assessment Project. The amount requested should match 

the state funding level for this program.

In an effort to save the State both time and expense, this 

letter is offered in place of a resolution to Congress and 

shall be delivered to the members of the Alaska Congressional 

Delegation with appropriate backup information.

. Johnnĵ  Ellis, Co-Chair

F e b r u a r y  1 8 ,  1 9 8 6
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STATE OF ALASKA 1987 LEGISLATIVE SESSION 
FISCAL NOTE

Bill Version: CSHB 5 4 (HESS) 
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Revision Due: __________________
Title: Creating an Alaska earthquake
& volcano hazards assessment project 

Sponsor: Koponen & Pavia ~
Requestor: House Finance Committee

Agency Affected: 
BR U :_______

Unlveraitv of Alaska

Components

EXPENDITURES/REVENUES: (Thousands of Doll an)OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92PERSONAL SERVICESTRAVELCONTRACTUALSUPPLIESEQUIPMENTLAND A  STRUCTURESGRANTS, CLAIMSMISCELLANEOUS

- - - - - -- - - - - -- - - - - -- - • — •- - - - - •
- - - - - -_ • -

- - - - - -TOTAL OPERATING - - - - - -
CAPITAL - - - - -
REVENUE - - - - - “

FU N D IN G : (Thousands of DoUan)GENERAL FUND - - - - - -FEDERAL FUNDS - - - - - •OTHER - - - - - -TOTAL - - - — —P O S IT IO N S :FULL-llME - - - - - -PART-TIME - _ — —TEMPORARY - - • — • -A N A L Y SIS  : (Attach a seperais pegs if  necessary)
There is fiscal impact associated with this bill but funds are included in 
the FY 88 budget. These funds, as well as the need for any new funds, will 
be addressed through the budget process.

Prepared by: 
Division: _

A1 Adams, Chair P ! ^  
House Finance Committee"

Phone:. 
Date: _

465-3706

3/11/87

Approved by Commissioner: 
Agency: _ _ _ _ _ _ _ _

Date:

Distribution (by preparer): 
Legislative Finance 
Legislative Sponsor 
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Office of Management and Budget 
Impacted Agency(ies)
Senate Secretary

page. of

'~ 7 7 -5 e * /  ^



R E Q U E S T :
Bill Version: CSHB 5 4 (HESS) ___________________________________ _ _  Publish Dale: HOUSE 2/23/87

No. 2
STATE OF ALASKA’ 1987 LEGISLATIVE SESSION

FISCAL NOTE

Revision Date:T itle: A k .  E a r t h q u a k e s  a n d  V o l c a n o e s  

H a z a r d s  P r o j e c t  Sponsor: R e p . K o c o n e n  a n d  R e p .  D a v i s  Requestor: _flep._gafflQnefl________________
Agency A/Tec ted: .  B R U : G e o l o g y ,

N a t u r a l  R e s o u r c e s  

E n e r g y  a n d  M i n i n g

Components
EXPEN D IT U R ES/R EV EN U ES: (Thousands of Dollars)

O P E R A T IN G F Y  87 F Y  88 F Y  89 F Y  90 F Y  91 F Y  9 2

TERSO NAL SERVICES

T R A V E L

C O N TR A C TU A L

SU PPUES

EQ U IPM EN T

L A N D  &  STRUCTURES

G R AN TS . C i-A IM S

M ISCELLANEO U S

T O T A L  O P E R A T IN G

CAPITAL
REVENUE

FU N D IN G : (Thousands of Dollars)
G E N E R A L F U N D  

FE D E R A L FUNDS 

OTHER 

T O T A L

7 5 . 1  * *
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In the DNR FY 88 p r o p o s e d  budget, 75.1 is being transferred to
the University of A l a s k a  to con solidate the State's Seismic 
Monito r i n g  efforts. This m e rg ing of the two programs will f a­
cilitate manage ment and provide a measure of economy. (See PagePrepared by: .Ga ro4—~ i-I-s-on  Phone : ___1 ft 5 - 10 f)_______
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Bill Version: CSHB 54CHESS)
.REQUEST:_____________________________________ Publish Date HOUSE 2/23/87

Revision Date:      Agency Affected: University of Alaska
Title: Creating Alaska Seismic Hazard gRjj. UAF Organized Research

Center ________________________________
Sponsor: __Koj)onen , ______  Components:______________________
teanestof: House Hess _____ ______________________________________

No. 1
STATE OF ALASKA 1987 LEGISLATIVE SESSION

FISCAL NOTE

EXPENDITURES/REVENUES: (Thousands of Doll an)OPERATING FY 37 FY 88 FY 89 FY 90 FY 91 FY 92PERSONAL SERVICESTRAVELCONTRACTUALSUPPUESEQUIPMENTLAND & STRUCTURESGRANTS. CLAIMSMISCELLANEOUS

17.0 17.5 18.0 18.6 19.1
17.0 .7.5 18-9 If \ ' . ±  1
*0,1?. L 1,4 42.4 .‘■y 45.0
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22.0 22.7 23.3 A .0 24.8

TOTAL OPERATING 100.0 103.0 106.1 105.3 112.6

CAPITAL
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FUNDING: (Thousands of Dollan)GENERAL FUND FEDERAL FUNDS OTHER 
TTTTAL

100.0 103.0 106.1 109.3 102.6

POSITIONS:FULL-TIMEPART-TIMETEMTORARY 0 0 0 0 0
ANALYSIS : (Attach a separate page if necessary) c,ce attached

Prepared by: Brian Rogers. Director of Budget DeYelQPlT&nt p ^ g  . 907 474-6490 ~
Division : University of Alaska r__________________ Date: February 20, 1987

lh t.V V l C f T T "  _  Qale. February 20, 1987
Agency:____University of Alaska w JDistribution (bypreparer):
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Requestor
Office of Management and Budget
Impacted Agency(ies) page— *—  of — s=—
Senate Secretary
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No. 1 _

C O H T I H U a T I O H  o r  r i e C A L  U O T C  A U A I  Y C K  2 / 2 3 / 8 7

For Bill/Resolution No. c s h b 54(h e s s )

In August 1986, the UAF Geophysical Institute agreed to 
take over the seismic hazard program from the Alaska 
Department of Natural resources. The FY88 UA budget 
contains $130.5 in partial funding for this program. The 
additional funding contained in this fiscal note provides 
funding of Alaska's program for collection, recording and 
archiving of seismic data at an annual level equivalent to 
the level when the program was transferred to UAF.

Page 2 of 2
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Alaska State Legislature
Representative Niilo Koponen

Pouch V 
Juneau, Alaska 99811 

(907) 465-4992

542 4th Avenue, Suite C 
Fairbanks, Alaska 99701 

(907) 456-8161

MEMORA NDUM

TO: SENATOR COGHILL AND SENAT

FROM: REPRESENTATIVE NIILO KOPON

DATE: MARCH 24, 1 987 '----

RE: HB 54 "AN ACT CREATING AN ALASKA EARTHQUAKE AND
VOLCANO HAZARDS AS SESSMENT PROJECT"

I would appreciate it if you would schedule HB 54 at your 
earliest convenience.

The purpose of this legislation is to ensure that the State 
of Alaska maintains a viable seismographic network to record 
Alaska's earthquake and volcanic eruptions, by establishing 
the Alaska earthquake and volcanic hazards assessment 
project within the University of Alaska's Geophysical 
Institute's seismology program.

HB 54 amends A S . 14.40 (University of Alaska and Community 
Colleges) by adding the Alaska Earthquake and Volcanic 
Hazards Assessment project within the University.
A S . 41.08.020 (Geological and Geophysical Survey) will 
maintain it's same responsibilities except for section (6) 
which will now read "collect, evaluate and distribute 
geologic data on seismic events and engineering geology of 
the s t a t e .

HB 54 has a zero fiscal note. The Department of Natural 
Resources has agreed to transfer monies over to help offset 
the program costs. The House Health Education and Social 
Services Committee has attached a letter of intent that n 
request be made for federal monies from the Federal 
Earthquake Hazards Reduction Act of 1977 in order to match 
the state funding level for this program.

HB 54 p.-ssed the House March 18 with a vote of 39-0,

I have enclosed backup material. If you need any further 
information on this bill, please feel free to contact me or 
my staff assistant, Sha^i Paul



Alaska State Legislature
Representative Niilo Koponen

Pouch V 
.uneau, Alaska 99811 

(907) 465-4992

542 4th Avenue, Suite C 
Fairbanks, Alaska 99701 

(907) 456-8161

POSITION PAPER 
HB 54 "AN ACT CREATING AN ALASKA EARTHQUAKE 

AND VOLCANO HAZARDS ASSESSMENT PROJECT" 
FEBRUARY 17, 1987

From the International impact of the 1912 Katmai explosion and 
1964 earthquake to the more recent eruptions of Mount St. 
Augustine last year and in 1976, the State of Alaska has been 
voted for its seismic activity.

The purpose of this legislation is to ensure that the State 
maintains a viable seismographic network to record Alaska's 
earthquake and volcanic eruptions, by establishing the Alaska 
earthquake and volcanic hazards assessment project within the 
University of Alaska's Geophysical Institute's seismology 
program.

To implement this project, the Department of Geological and 
Geophysical Survey has agreed to transfer to this project the 
money for seismic monitoring and seismic hazard mitigation for 
the state of Alaska. DGGS will continue to be responsible for 
the geological aspects of seismic hazard mitigation.

HB 54 amends AS.14.40 (University of Alaska and Community 
Colleges) by adding the Alaska Earthquake and Volcanic Hazards 
Assessment project within the University.AS 41.08.020 
(Geological and Geophysical Survey) will maintain it's same 
responsibilities except for section (6) which will now read 
"collect, evaluate and distribute geologic data on seismic 
events and engineering geology of the state".

The creation of the hazards assessment project will place the 
state of Alaska at the forefront of seismic studies within the 
nation and the world and provide the data necessary to protect 
lives and property and preserve safe, cost-effective economic 
development and land use planning.



1 ^  A l a s k a  S t a t e  L e g i s l a t u r e

Representative Mike Davis
P.O. Box V 
Juneau, Alaska 99811 
(907) 465-1930/4941

Interim Oflicr;
PO. Box 81435 
Fairbanks, Alaska 99708

MEMORANDUM

To: Rep. A1 Adams, Chairman
House Finance Committee

From: Rep. Mike Davis, Member
House Finance Committee

Date: March 9, 1987

Re: CSHB 54 (Hess); An Act creating an Alaska earthquake
and volcano hazards assessment project.

The House Finance Committee established a subcommittee to 
review CSHB 54, and the subcommittee was specifically directed 
to address conflicts regarding the bill's fiscal notes. The 
establishment of an Alaska earthquake and volcano hazards 
assessment project does not in itself have a fiscal impact, 
although there would be costs associated with tne project's 
future activities.

Based on the information provided below, the subcommittee 
recommends that the bill be allowed to proceed with a zero 
fiscal rote. The subcommittee further recommends that the 
fiscal note state that budget hearings are the proper forum in 
which “co determine the level of funding to be appropriated for 
the project.

CSHB 54 is accompanied by two fiscal notes. DNR provided 
a net-zero fiscal note consisting of a 75.1 transfer from the 
department to the University of Alaska, whereas the university 
provided a fiscal note of 100.0 for FY 88 and of slightly more 
than 100.0 per year for the next four years.

These conflicts emanate from circumstances beyond either 
party's control. In August 1986, DNR and the university 
agreed to transfer the position and duties of the state 
seismologist from DNR to the university's geophysical 
institute, pending legislative approval. This agreement was 
based on the understanding that DNR would transfer to the 
university all of the funds that the department had allocated 
for that purpose.



I

The funds in question consisted of 75.1 from DNR1s 
seismic engineering program and 56.4 from the department's 
seismic monitoring program, for a total of 131.5 [due to a 1.0 
discrepancy, the university understood that 130.5 was involved 
in the transfer]. Prior to the agreement taking place between 
the agencies, funding for the seismic engineering program had 
been reduced from 115.7 to 75.1, and funding for the seismic 
monitoring program had been reduced from 83.0 to 56.4.

Subsequent to the agreement, DNR eliminated all funding
for the seismic monitoring program. This funding was 
eliminated under the direction of OMB, since the 56.4 in 
question was a one-time-item appropriation that had been 
provided last year in HB 574.

The result of these actions is that the Department of
Natural Resources FY 88 budget shows an outgoing transfer of 
75.1 to the University of Alaska, whereas the University of 
Alaska FY 88 budget shows an incoming transfer of 130.5. The 
university's 100.0 fiscal note is intended as a supplement to 
the anticipated transfer of 130.5, for a total FY 88 budget of 
230.5.

The subcommittee on CSHB 54 believe that these conflicts 
are best resolved through the budget process. It is the 
belief of the subcommittee that the sponsors of the legisla­
tion, the University of Alaska, and the Department of Natural 
Resources concur in taking this approach.
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T h e  c o n c e r n  for the Seismic M o n i t o r i n g  function e x p r e s s e d  in 
y o u r  N o v e m b e r  26, 1986* letter is w e l l  founded and s h a r e d  by 
th e  D e p a r t m e n t  of N a t u r a l  Resources. It is, a n d  always has 
boon, the practice of this d e p a r t m e n t - t o  h o n o r  its c o m m i t­
ments. However, in this instance, a c o m m i t m e n t  was b a s e d  on 
e r r o neous information. A  b r i e f  b a c k g r o u n d  d i s c u s s i o n  o f  the 
issue m a y  b e  useful. - - • ■ . v*

* - «* • •*. * S ,  . 1 ' ;S . t ■*

O f  the FY 87 o p e r a t i n g  b u d g e t  a p p r o p r i a t i o n  for the Geology, 
En e r g y  and M i n i n g  BRU, L a n d / P u b l i c  Safety component, $115.7 
wa s  a l l o c a t e d  t o  t h e  Seismic E n g i n e e r i n g  function. (This i3 
the a m o u n t  refere n c e d  in P e dro D e n t o n ' s  S e p t e m b e r  10, 1986, 
m e m o r a n d u m ) . Additionally, S e c t i o n  212 of the Roappro- 
priat i o n s  Bill (CSHB 574) a p p r o p r i a t e d  $83.0 to the DGGS !?- 
o p e r a t i n g  b u d g e t  for m o n i t o r i n g  o f  St. A u g u s t i n e  and for 
s t a t ewide m onitor ing! S e c t i o n  213 p r o v i d e d  an a d d i t i o n a l  H:.V 
$80.0 CIP approp r i a t i o n  for m o n i t o r i n g  tsunami p o t e n t i a l  off 
St. Augustine. G o v e r n o r  Shef field v e t o e d  $16.6 of the $83.0 
o p e r a t i n g  appropriation, leaving $66.4 a v a i lable for Seismi c 
M o n i t o r i n g .  In July, t h e  entire o p e r a t i n g  b u d g e t  was 
r e d u c e d  b y  G o v e r n o r  S h e f field as p a r t  of the "FY 87 Revised" 
budget. A t  t h a t  time, the S e i s m i c  E n g i n e e r i n g  o p e r at ing 
b u d g e t  a l l o c a t i o n  w a s  r e d u c e d  from $115.7 to $75.1, and the 
o p e r a t i n g  r e a p p r o p r i a t i o n  (CSHB 574) w as r e du ced from $66.4 
to  $56.4. (The $80.0 C I P  w a s  co mpletely restricted, b u t  -, 
l a t e r  m a d o  available.)



M r .  M e r r i t t  H e l f f e r i c h -2 J a n u a r y  1 5 ,  1 9 8 7

In August, 1986, an agreement was reached with the Geophysi­
cal Institute to transfer the Seismic Monitoring Program 
from DNR/DGGS to the University, with the following operat­
ing funding; ■ '

FY 87 Operating - Land/Public Safety Component § 74.1 
FY 87 Operating - Reappropriation Bill 56.4

T O T A L §130.5

(Reference Pat O'Rourke’s August 27, 1986, memorandum. 
Additionally, please note that the agreement for §74.1 is 
§1.0 less than the allocation of §75.1. This is due to a 
misunderstanding of the amount available by the DGGS 
representative.)

As we have since learned, the reduced reappropriation of 
§56.4 is considered to be a one-time item and was not 
included in the department’s FY 88 budget base. - 
Unfortunately, DNR staff involved in developing the August 
agreement with the University was not aware of this fact.
In essence, staff committed funds that were not available. ‘

DNR has been advised by OMB that the FY 87 Operating 
Reappropriations Bill for §83.0 (reduced to §56.4 by the 
Governor) was a one-time item and would not be added to the 
budget base and could therefore not be transferred (via C-4) 
to the University.

In an attempt to carry through with the agreement, DNR has 
transferred all available Seismic Engineering funds, §75.1 
(§1.0 more than the agreement) from the Land/Public Safety 
Operating )udget to the Geophysical Institute. We simply 
cannot transfer what we do not have.

We would need to further reduce funding for other DNR 
projects to transfer the additional §56.4 to the University 
for FY 88. I am certain you will understand that, because 
of the severe program cuts already proposed in our FY 88 
budget, this is an action we cannot take.

In light of these circumstances, it may be necessary to 
change the terms of the agreement or perhaps void it 
entirely. I suggest that DNR and University staff meet as 
soon as possible to discuss this matter. If this is 
agreeable, please contact Laurel Murphy in Anchorage 
(762-2170) concerning meeting arrangements.
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I fully understand your concerns about this matter and hope 
that an acceptable solution can be found.

Sincerely,

Robert D. Arnold 
Deputy Commissioner

cc: Laurel Murphy
Dick Reger 
Virginia Stonkus



MEMORANDUM
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF MINING & GEOLOGY 

to: Esther C. Wunnicke
Commissioner

f r o m  Pedro Denton 
Director

DATE 

FILE NO 

te l e p h o n e  n o  

SUBJECT

5* 15

State of A laska.^g’-
KtOUsSeptember 10, 1986

762-2177

Transfer o : Seismic 
Monitoring Program

As a result of the reduced FY 87 operating budget for the Division of 
Geological and Geophysical Surveys and because we anticipate that operating 
budgets will continue to decrease during the next few years due to 
sustained low oil prices, we are considering elimination of various DGGS 
programs. One program that was established when budgets were much larger 
is the Seismic Monitoring Program. Our present level of funding for this 
program ($115.7) is about one-third the amount that we consider sufficient 
to maintain an adequate siesmograph network in Alaska and to effectively 
coordinate seismic-monitoring efforts among the many agencies engaged in 
this activity. In addition, the layoff procedures recently agreed to 
between the State and APEA makes our ability to maintain the expertise 
necessary to the project very uncertain.

During the past several years, the Geophysical Institute of the University 
of Alaska (Fairbanks) has made important contributions in the area of 
seismic monitoring and engineering. This organization possesses the 
largest concentration of seismic specialists in the state. Discussions 
with Dr. Patrick O'Rourke, Chancellor of the Fairbanks campus, Dr. Juan 
Rhoderer, retiring Director of the Institute, and Dr. Syun Akasofu, 
incomirg Director of the Geophysical Institute, resulted in a verbal 
agreement that the Geophysical Institute will accept available state funds 
to support mtintenance of the existing seismic network for the rest of FY 
87 and will provide an appropriate Research Associate position for our 
seismologist, John N. Davies, who will voluntarily leave DGGS and join the . 
University staff. Our agreement also stipulates that an equivalent amount 
of seismic-monitoring funds will be deleted from the adjusted base for the 
FY 88 DMG operating budget and this amount will be added to the adjusted 
base of the University of Alaska (Fairbanks) operating budget. Further, it 
was agreed that in the future the University of Alaska Geophysical 
Institute will be responsible for generating funding support for seismic 
monitoring in Alaska and Institute personnel will accept responsibility for 
maintaining the existing seismograph network in Alaska and for coordinating 
their activities with other agencies engaged in seismic monitoring. 
Discussions between Dr. Akasofu and John Davies, who is presently on annual 
leave Outside, indicate that this arrangement is satisfactory. We are 
currently preparing an RSA for the balance of the project funding to 
complete the first step in the process of transferring the program out of 
DNR.

PD/lkb

cc: Dick Reger
Randy Updike



lRuurcRS  f R nH /o an iO N S i

ACIHCY Deportment  of Mature!  Resource!
ru tn i i i c  

inr  ora iai  trot

IRAMSfERS IO/ADOITIWISi

ACfiiCY U n iv e r s i t y  e f  A la ske*
PRO T Geology,  Enarqy and Hlnlnq IMU Organi s ed  Research

C f t f r tCM I^ f l  l e n d  » P u b l i c  S a f e t y CarrotEHI Ceepliysleet  I n s t i t u t e
CROIfCI S e l a a l c  Enginee r i ng ITOjECf ©Se lee i l c  Moni tor i ng

M u t  l i  b e ing  t r a m f a r r e d  from o r  d e l e t e d  f r o* AMOWfT e v e h o . n r  ooj eci NXHIM Mist  Is be ing  t r a n s f e r r e d  t o  or  added (o t h i s  
u n i t !  Miyl Include PCH and p o s i t i o n  t i t l e .

The Seismic Eng ineer ing P r o j e c t  Is be ing  
t r a n s f e r r e d  t o  tlie U n iv e r s i t y  of Aleskfc t o  
c o n s o l i d a t e  t h e  S t a t e ' s  S e l s a l c  Moni tor i ng  
e f f o r t s .  In the p e s t  t h i s  p r o j e c t  has  
worked c l o s e l y  ssl th t he  U n i v e r s i t y  t o  
SM>nltor and document e a r t hquake  a c t i v i t y  
In  A l a s l ) .  This a e r g l ng  of  the two 
p ro g re s s  a l i i  f a c i l i t a t e  t he  management

. tii 1 a u n i t !  MiyT Inc lude  PCH and p e t i t i o n  t i t l e .  

1 tl>e Set t a l c  Enginee r i ng  P r o j e c t  l a  being

(71.3) too P e r t .  Se rv i ce 71.3
(1 .0) 100 Travel 1.0
(1 .0 ) 300 Con t r ac tua l 7.0

t r e n e f e r r e d  t o  t h e  U n i v e r s i t y  of  A l e t t e  t o  
c o n t o l l d a t e  t he  S t a t e ' s  S e t e a t c  Moni tor i ng  
e f f o r t s .  In t he  p a s t  t h i s  p r o j e c t  has 
worked c l o s e l y  e l t h  t h e  U n i v e r s i t y  t o  
• o n l t o r  and document e a r t h qu ake  " C t l v l t y  
In Alaska .  I h l s  merging o f  t h e  two 
p ro g r ae t  w i l l  f a c i l i t a t e  t he  ewnegement 
p roce s s  and p r o / l d e  a measure of  econoeiy 
as f i s c a l  r a s o u rc e s  d e c l i n e .

©

( 0 . 1 ) too Supp l l e s 0.8
500 Equipment
(00 Lands /Bldgs .
700 G ra n t s ,  C l e l a s
800 HI s ee l  laneous

(75 .1 ) TOIAL 75.1
*

p roces s  and provide  a measure o f  economy
l-A T ran s f e r aa f i s c a l  r esou rce s  d e c l i n e .  i

• r

1001 Ted.  Rece ip t s
1003 CS Hatch

(75 .1 ) loo t Cenera l  fund 75.1
lOOfi l-A R ece ip t s

Other

IS r r r
16 ITT
17 Hon Permanent

. 18 S t a f f  Months

nf

V
rr

ACIHCY Depe r t aen t  of He tu ra l  Resources

Bfltl Ceology , Energy and Mining_______

COHDtlfHT Lind I  Pu b l i c  Sa f e ty_____________

O o w p e r  1/07

Peqe I o f I

R e vile d  Pete
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PRIOR YEAR 

FY 86

CURRENT YEAR 

FY 87
PROJ C CI

PROJECT T ITLE ACTUAL AUTHORI2ED FY 87 REVISEO FY 88 TRANSFERS FY 88 DECREMENTS FY 88 INCREMENTS FY 88 REQUEST GOVERNOR'! BUOCET
NUHBER

cen eral

FUNDS
TOIAL

CENERAL
FUNDS

TOTAL
CENERAL

FUNDS
TOTAL

CENERAL
FUNOS

TOTAL
CENERAL

FUCS
TOTAL

CENERAL
FUNDS

TOTAL
CENERAL

FUNDS
TOTAL

CENERAL
FUNOS

TOTAL

98 Archaeo log ical Surveys 2SO.O 2S0.0 212 .S 212.5 (212 .5 ) (21 2 .5 ) 0 .0 0 .0

99 Archaeo log ical RSA 670.6 670.6 (67 0 .6 ) 0 .0 0 .0

100 Statew ide Engineering 

Ceology

302.0 302.0 283.6 283.6 65 .9 65 .9 (6 9 .6 ) (6 9 .6 ) 300.1 300.1 300.1 3 0 0 .T

101 Sol sa le  Engineering 115.7 115.7 75.1 75.1 (75 .1 ) (7 5 .1 ) 0 .0 0 .0

102 Statew ide S e la a lc  
M onitoring

■ M 66. A 66.6 56.6 S6.6 (5 6 .6 ) (5 6 .6 ) 0 .0 0 .0

101 Interagency Techn ical 
Support

706.3 706.3 595.0 595.0 (670 .7 ) (67 0 .7 ) (12 6 .3 ) (12 6 .3 ) 0 .0 0 .0

106 Federal R e ce ip ts  Land/ 

P u b lic  Sa fe ty

97 .0 97 .0 97 .0 9 7 .0

10S Coastal Marine 
Boundary

316.8 316.8 296.8 296.8 358.9 358.9 (5 0 .8 ) (5 0 .8 ) 105.6 606.9 710.3 606.9 606.9

106 O la t r lc t  Survey 59.6 59.6 16.6 16.6 (1 6 .6 ) (1 6 .6 ) 0 .0 0 .0

107 Survey Coord ination 337.3 337.3 288.3 288.3 (288 .3 ) (288 .3 ) 0 .0 0 .0 0 .0 0 .0

108 Survey O perations 29. i 293.6 256.6 256.6 (7 1 .0 ) (7 1 .0 ) (3 0 .0 ) (3 0 .0 ) 796. S 155.6 969.9 155.6 155.6

TOTAL

01701

PI PROJECT
LISTING

AGENCY Oepartwent of N atural Resources

WIU Ceology. Energy end Mining_________

rnvrv.-f in tend i  Public Silm y

Cowper 1/87

Page I of 2

Revised Data

FY 88



( r > n \

l l l i r  or INCREHENI/DECREHENT*
Deduct Ion o f  O n. T ip .  I t — .

AGENCY CONTACT/PHONE NUMBERi 
Updike €80*3555

DESCRIBE KHV THIS INCREMENT/DECREMENT IS NEEDED AND WIAT IT PUROIASESi

ThI» p r o j e c t ,  S . a t e w l d e  Se i smic  Mon i to r i n g ,  I t  a o n .  t i n .  t p p r o p r l i t l o n  t o  o n h . n e .  
t h e  S . l t a l c / E . r t h q u t k .  Mon i to r i ng  System.  I t  I t  n o t  I n t e nd ed  t o  become a p a r t  
o f  t h e  co pp on en t !  a d j u s t e d  b a t .  and exist  be decr emen ted  f o r  FY 88.

CODE EXPENDITURE BY OBJECT
100
200
300
too
500
600
700
BOO

Pe r s o na l  S e rv i ce s
Travel
C o n t r a c t u a l  S e r v i c e s
S u p p l l e t
Equipment
Lands .  B u i l d i n g s .  E t c .
G r a n t s .  C l a l n s ,  E t c .
HI t c e l l a n e o u tTOTAL

l-A T ra n s f e r  (NON-ADO)1002
1003
100A
1006

Fede r a l  R e ce ip t s
Ceneral  Fund Hatch
General  Fund
l-A R e c e ip t !
O ther

POSITION
INFORMATION

PFT
PPT
Non Permanent
S t a f f  Months

AGENCY REO.
A L U

(A.7)

( 5 6 . k )

.,(S6.A)

____ Enhance E x i s t i n g  S e rv i c e  
/ ___ /  Compared t o  FY 87

/ /
New S e r v i c e  Compared 
t o  FY 87

  C o n t i n u a t i o n  o f  FY 07
£___ /  S e r v i c e  Level

GOV'S REO.

/ ___ /  Formula
Program

IMPACT FROM CAPITAL PROJECT (NAME)

Chap t e r SLA Page /L ine

CS
Anrnty P r l o r  i t y

IMtREHENI/DCCREHEKT 
RE DUES!

of

f./0f»)-i5

AGENCY Depa r tment  o f  N a tu r a l  Resources

BRU Ceology ,  Energy and Mining_______

COMPONENT Land > P u b l i c  S a f e t y _____________

PROJECT S t a t e w i d e  Se i smic  H on l t o r l n g

COWPER - 1 / 8 7

Cowpcr 1/87

Page 1 o f  1

Revi sed  Date
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IIS H: b-lU-30-34-00

AGENCY: Dfcf AKFhEirr OF NATURAL RESOURCES 

COMPONENT: LAND AND PUBLIC SAFETY

GOVERNOR'S FY '88 OPERATING BUDGET REQUEST COHPOHENT SUMMARY

BUDGET REQUEST UNIT: GEOLOGY, ENERGY AND HINING

S T A T E  OF AL AS K A
DIVISION OF BUDCET REVIEH

DATE: 01/28/87 

TIKE: 14:38:36 

PROG: 0PRRPT9

***** COMPARISON OF AGENCY BUDGET SUBMISSION TO GOVERNOR'S REQUEST. BY IMPACT ITEH *****

REF TRANS PROPOSED

DESCRIPTION HUH TYPE BY PFT

1Y 87 REVISED AUTHORIZATION 29.0

Transfer to provide ANNR Support 1515 TROUT AGENCY -1.0
Tiansfer Publication Spec, to Land and Hater 1516 TROUT AGENCY -1.0

Transfer Archaeology function to Parks 1517 TROUT AGENCY -2.0

Consolidate publications/inforration function 1518 TRIN AGENCY 4.0

Transfer Seisnic Engineering projet to University 1519 ATROtrr AGENCY 0.0

Seisruc Monitoring 0ne-Tir.e 1 ten 2008 ori AGENCY 0.0

Juneau Surveyor position 2047 DEC AGENCY 0.0

Reduce technical support divisions 2049 DEC AGENCY -3.0

Engineering Geology position 2060 DEvC AGENCY 0.0

Downgrade land disposal surveyor 2089 DEC AGENCY -1.0

Coastal Marine Boundary Surveyor 2090 DEC AGENCY -1.0
Dovr.grade Ftks Mining Info positions 2092 DEC AGENCY -3.0

AJd AK Power Auth RSA receipts 2114 INC AGENCY 0.0

Convert Survey Operation to Prgn Rcp t s ----. 2117 INC AGENCY 7.0

Provide prior land disposal survey needs 2118 INC AGENCY 5.0

Add Coastal Br.dry/SH Platting funding 

*•* COMPONENT TOTALS ***

2119 INC AGENCY 0.0

33.0

AGENCY SUBMISSION................................. GOVERNOR'S REQUEST

PPT TOTAL GEN FUND 0TB FUNDS PFT PPT TOTAL GEN FUND 0TB FUNDS
aaaaaaaaa aaaaaaaaa aaaaaa aaaaaa aaaaaaaaa aaaaaaaaa aaaaaaaaa

12.0 2.646.1 2,078.5 . 567.6 29.0 12.0 2,646.1 2.078.5 567.6
0.0 -45.9 -45.9 0.0 -1.0 0.0 -45.9 -45.9 0.0
0.0 -41.6 -41.6 0.0 -1.0 0.0 -41.6 -41.6 0.0
-5.0 - 683.1 - 212.5 - 470.6 -2.0 -5.0 - 683.1 - 212.5 - 470.6
0.0 182.7 182.7 0.0 4.0 0.0 182.7 182.7 0.0
0.0 -75.1 -75.1 0.0 0.0 0.0 -75.1 -75.1 0.0
0.0 -56.4 -56.4 0.0 0.0 0.0 -56.4 -56.4 0.0
-1.0 -14.4 -14.4 0.0 0.0 -1.0 -14.4 -14.4 0.0
-1.0 - 124.3 - 124.3 0.0 -3.0 -1.0 - 124.3 - 124.3 0.0
-1.0 -49.4 -49.4 0.0 0.0 -1.0 -49.4 -49.4 0.0
1.0 -30.0 -30.0 0.0 -1.0 1.0 -30.0 -30.0 0.0
0.0 -50.8 -50.8 0.0 -1.0 0.0 -50.8 -50.8 0.0
3.0 -53.9 -53.9 0.0 -3.0 3.0 -53.9 -53.9 0.0
2.0 288.3 0.0 288.3 0.0 2.0 288.3 0.0 288.3
0.0 476.3 0.0 476.3 0.0 0.0 0.0 0.0 0.0
1.0 282.0 0.0 282.0 0.0 0.0 0.0 0.0 0.0
0.0 141.6 0.0 141.6 0.0 0.0 0.0 0.0 0.0

11.0 2,792.1 1,506.9 1,285.2 21.0 10.0 1.892.2 1.506.9 385.3

PAGE 25



TITLE OF INCREMENT/DECREMENT: 

15% Reduction

AGENCY CONTACT/PHONE HUMBER: 

John Davies -6166

CODE EXPENDITURE BY OBJECT
100
200

Personal Services
Travel

ACENCY REO. GOV'S REO.

(0.5)

DESCRIBE WHY THIS INCREMENT/DECREMENT IS NEEDEO AND WHAT IT PURCHASES:

At the reduced level only support for the seismologist in charge of the project is

provided. No state support of installation of accelcrographs can be provided. No

support of seismic stations around the state can be provided.

300 Contractual Services (37.7)

«i00 Supplies (2.M
500 Equipment

600 Lands, Buildings, Etc.

700 Grants, Claims, Etc.

800 Miscellaneous

TOTAL (<<0.6)
l-A Transfer (N0H-ADD)

1002
1003

100*1
1006

Federal Receipts

Ceneral Fund Match

Ceneral Fund (**0.6)
l-A Receipts

Other

POSITION

INFORMATION

PFT

PPT

Non Permanent

Staff Months

  Enhance Existing Service

/ Compared to FY 87

—  Ne« Service Compared

- to FY 87

  Continuation of FY 87

/ Service Level

/___/ Formula

Program

IMPACT FROM CAPITAL PROJECT (NAME)

Chapter SLA Page/Line

C5

Agency Priority

IHCREHEIIT/OECREMENT

REQUEST

of

ACENCY Department of Natural Resources

BRU Geology, Energy and Mining______

COHPONFNT Land & Public Safety___________

PROJECT Seismic Engineering____________

FY87 RF/I3r.D

Page 1 of 1

Revised Date

FY 88

6/86)-c5



TITLE OF INCREMENT/DECREMENT: 

Line Item Spread

ACENCY CONTACT/PHONE NUMBER: 

John Davies 474-6166

CODE EXPENDITURE BY OBJECT ACENCY REO. COV'S REO.

100 Personal Services

200 Travel 12.3
DESCRIBE WHY THIS INCREMENT/DECREMENT IS NEEDED AND WHAT IT PURCHASES: 300 Contractual Services 49.4

400 Supplles 4.7

This increment/decrement spreadss the special appropriation, Ch 130, Sec 212, for 

St. Augustine and maintenance of the Statewide Sef&Mlc Monitoring System to the

500 Equipment

600 Lands, Buildings, Etc.

appropriate line items?!? 700 Crants, Claims, Etc.

800 Mi seel 1aneous (66.4)

Appropriation 83.0 TOTAL 0.0

Veto 16.6 l-A Transfer (NON-ADO)

Balance 66.4 1002 Federal Receipts .

1003 Ceneral Fund Match

1004 Ceneral Fund

100 1006 l-A Receipts

200 12.3 Other

300 49.4

400 4.7 PFT

800 POSITION PPT

TOTAL 66.4 INFORMATION Non Permanent

Staff Months

Q

/

/

/

_  Enhance Existing Service 

J  Compared to FY 87

—  New Service Compared

- to FY 87

Continuation of FY 87 

/ Service Level

/ / Formula 

Program

IMPACT FROM CAPITAL PROJECT (NAME)

Chapter SLA Page/Line

CS

Agency Priority

INCREMENT/DECREMENT

REQUEST

of

ACENCY Department of Natural Resources

BRU Ceology, Energy and Mining______

COMPONENT Land & Public Safety___________

PROJECT Statewide Seismic Honltoring

FY87 R E V I S E D

Page 1 of 1

Revised Date

FY 80

6/86)-c5



TITLE OF INCREMENT/DECREMENT: 

15% Reduction

ACENCY CONTACT/PHONE NUMBER: 

John Davies 474-6166

CODE EXPENDITURE BY OBJECT
100
200

Personal Services
Travel

ACENCY REO

(5.0)

COV'S REO.

DESCRIBE WHY THIS INCREMENT/DECREMENT IS NEEDED AND WHAT IT PURCHASES:

Reductions to this project will limit the installation of monitoring devices on | 

Mt. Augustine and throughout Southcentral Alaska. iFundlng Is also Intended to 

provide for the monitoring, telemetry, and analyses of the devices. At the 

reduced level only limited Interpretation of the data Is possible, primarily 

resulting In only archive of information obtalne.

300 Contractual Servlcos (5.0)

400 Supplles

500 Equipm ent
600 Lands, Buildings, Etc.

700 Grants, Claims, Etc.

800 Miscellaneous

TOTAL (10.0)
l-A Transfer (NON-ADD)

1002
1003

1004

1006

Federal Receipts

Ceneral Fund Match

Ceneral Fund (10.0)
l-A Receipts

Other

POSITION

INFORMATION

PFT

PPT
Non Permanent

Staff Months

Enhance Existing Service

_/ Compared to FY 87

—  New Service Compared

- to FY 07

  Continuation of FY 87

/ Service Level

/___/ Formula

Program

IMPACT FROM CAPITAL PROJECT (NAME)

Chapter SLA Page/Line

C5

Agency P r i o r i t y

INCREMENT/DECREMENT

REQUEST

of

ACENCY Department of Natural Resources

BRU Ceology, Energy and Mining______

COMPONENT Land & Public Safety___________

PROJECT Statewide Seismic Monitoring

E78 7 R E V I S E D

Page 1 of 1

Revised Date

FY 88
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April 10, 1987

J a c k  C o g h i l l

Chair, Senate Resources Committee 
P0 Box V (Mail Stop 3100)
Juneau, AK 99811

VOLCANIC HAZARDS OF MT. ST. AUGUSTINE

Enclosed, for your information, is a copy of a brief summary of our key public 
responses to the recent eruption of Mt. St. Augustine, which we put together 
in response to a request from Henry Cole, Science Advisor to the Governor.
The key to our response was the remote seismograph network on the volcano that 
is radio-linked to our Fairbanks laboratory.

We hope that this information will be useful to you in discussions concerning 
the bill introduced by Nilo Koponen to create the State Seismologist/ 
Volcanologist position. Please call us if you have any further questions.

67) AND JOHN DAVIES (474-6166), GEOPHYSICAL INSTITUTE

vli
Enclosures

G eophysical Institute, U niversity  of Alaska 
Fairbanks, A laska 9 9 7 7 5 -0 8 0 0

PHONE: 907  474-7558 TELEX : 35414 GEOPH INST FBK 
FAX: 907-474-7290 TELEM AIL: GEOPH INST.FBK

E itab lith e d  by  A c t  o f C o ngroti, dedicated to tho m aintenance o l g eophyilca l ratoarch concerning tho A rc t ic  rogiont.



M E M O  M a r c h  3 0 ,  1 9 8 7

T O :  H e n r y  C o l e

F R O M :  J o h n  D a v i e s  a n d  J u e r g e n  K i e n l e

S U B J E C T :  M o n i t o r i n g  o f  t h e  1 9 8 6  e r u p t i o n  o f  A u g u s t i n e

P e r  y o u r  r e q u e s t ,  w e  h a v e  p r e p a r e d  t h e  a t t a c h e d ,  o n e  p a g e  

a c c o u n t  o f  o u r  k e y  a c t i o n s  d u r i n g  t h e  r e c e n t  e r u p t i o n  o f  M t .  

S t .  A u g u s t i n e .  I m p l i c i t  i n  t h i s  a c c o u n t  i s  t h e  f a c t  t h a t  

n o n e  o f  t h e s e  p u b l i c  s e r v i c e  a c t i o n s  w o u l d  h a v e  b e e n  

p o s s i b l e  w i t h o u t  t h e  c o n t i n u o u s  o p e r a t i o n  o f  t h e  s e i s m i c  

n e t w o r k  o n  a n d  a r o u n d  A u g u s t i n e  o v e r  t h e  p a s t  1 5  y e a r s  o r  

s o .  A s  y o u  a r e  a w a r e  t h i s  c a p a b i l i t y  i s  n o w  i n  j e o p a r d y  

s i n c e  w e  h a v e  n o  f u n d i n g  t o  c o n t i n u e  t h i s  w o r k  b e y o n d  J u l y  

1 ,  1 9 8 7 .

A l s o  a t t a c h e d  a r e  c o p i e s  o

1 .  l e t t e r  f r o m  C e r v a n t e s ,  D i r e c t o r ,  O E S ,  A n c h o r a g e

2 .  l e t t e r  f r o m  M i l l e r ,  v o l c a n o l o g i s t ,  U S G S ,  A n c h o r a g e

3 .  A v i a t i o n  W e e k  a r t i c l e  o f  A p r i l  7 ,  1 9 8 6

4 .  G e o .  I n s t .  Q u a r t e r l y  i s s u e  o f  J u l y  1 9 8 6

5 .  E O S  a r t i c l e  o f  A p r i l  8 ,  1 9 8 6

6 .  E O S  a r t i c l e  o f  J u l y  2 2 ,  1 9 8 6

T h e s e  w i l l  p r o v i d e  c o n s i d e r a b l e  b a c k g r o u n d  a n d  a m p l i f i c a t i o n  

t o  o u r  n e c e s s a r i l y  l i m i t e d  o n e - p a g e  a c c o u n t .  P l e a s e  c a l l  i f  

y o u  n e e d  a n y  f u r t h e r  i n f o .

G eophysic al Institu te , U n ive rs ity  o f A laska 

Fairbanks, A la ska  9 9 7 7 5 -0 8 0 0

PHONE: 907  474-7558 TELEX ' 35414 GEOPH INST FBK 
FAX : 907-474-7290 TELEM AIL; GEO PH .IN STFBK

E ita b lith e d  by  A c t ot C o n q ro ti, dodlcatod to tho m a ln to n an ct o f qoophytlco l retoorch concern ing  tho A rc t ic  'oglona.



KEY ACTIONS RESULTING FROM THE SEISMIC MONITORING CAPABILITY OF 
THE GEOPHYSICAL INSTITUTE DURING THE RECENT ERUPTION OF MT. ST.

AUGUSTINE VOLCANO IN MARCH AND APRIL OF 1986

John Davies and Juergen Kienle, March, 1987

Public alerts and interpretations of the seismic activity of Mt. 
St. Augustine during the 1986 eruption were based on an 
understanding of the patterns of seismic activity gained from 
research on previous eruptions. Much of this information was 
presented in a 1985 report by Kienle and Swanson entitled 
"Volcanic Hazards from Future Eruptions of Augustine Volcano, 
Alaska". In particular, this report contained an observation 
that successive intervals between eruptions of Mt. St. Augustine 
were systematically decreasing (see Fig. 2, July 22 EOS) such 
that only 12 years had elapsed between the 1964 and 1976 
eruptions and that if this pattern continued we could expect 
another eruption about a decade following 1976.

The first hint that Mt. St. Augustine was reawakening was a swarm 
of small volcanic earthquakes in July, 1985. With increasing 
seismic activity and reports of fumerolic activity in February, 
1986 (see Fig. 3, July 22 EOS) we participated in the decision to 
alert the FAA, USAF, and DES. By prior agreement this task fell 
to the USGS in Anchorage. In our discussions we noted that in 
1976 a swarm of volcanic earthquakes had preceded the eruption by 
about 8 months, a pattern that was repeated in 1986. Our 
concerns are documented in an article written for EOS in early 
March and published on April 8, 1986 with an editor's note to the
effect that events had justified our concerns.

On the afternoon preceding the eruption we noted the dramatic 
increase of activity (Fig. 3, loc. cit.) and made two phone calls
to the USGS suggesting that follow-up alerts to the briefing
meetings were in order. At about 2AM on March 27 Mt. St. 
Augustine erupted and for the next ten days a 24-hour per day 
watch was maintained in the Seismology Lab of the Geophysical 
Institute. During this watch we were able to provide minute by 
minute reports of new plume activity. This information was 
provided immediately to DES, the Governor's Office, USGS, and 
through them to the FAA, USAF and the Coast Guard.

Early on March 27 the Air Force evacuated many of their aircraft 
from the Anchorage area and for three days commercial air service 
nearly ceased. The immediate threat was to aircraft and fishing 
vessels operating in the vicinity of Mt. St. Augustine. Other 
concerns were whether the ash clouds would require the closure of 
the Beluga power plant, schools and offices in Anchorage. We 
were asked to provide input to these decisions of the 
Municipality of Anchorage through the DGGS. Through DES and 
local emergency officials we provided advise and information to 
the people on the lower Kenai Peninsula. A major concern here 
was the possibility of a repeat of the 1883 volcar.ogenic tsunami. 
Scientists from the Institute and IMS received emergency NSF 
funds to model the effects of the impact in the sea of a major 
debris avalanche from Mt. St. Augustine (Fig. 5, July 22 EOS). 
This effort confirmed the seriousness and quantified the time 
frame and spatial extent of the hazard.



Municipality
o ?

Anchorage

D r ' s .  J u e r g e n  K i e n l e  

a n d  J o h n  D a v i e s  

G e o p h y s i c a l  I n s t i t u t e  

U n i v e r s i t y  o f  A l a s k a  

F a i r b a n k s ,  A l a s k a  9 9 7 7 5 - 0 8 0 0

D e a r  S i r s :

I w o u l d  l i k e  t o  t a k e  t h i s  o p p o r t u n i t y  t o  c o m m e n t  o n  t h e  

v a l u a b l e  s e r v i c e s  p r o v i d e d  b y  t h e  G e o p h y s i c a l  I n s t i t u t e  

d u r i n g  t h e  v o l c a n i c  e r u p t i o n  o f  M t .  A u g u s t i n e  i n  1 9 8 6 .  T h e  

o b s e r v a t i o n s  p r o v i d e d  b y  t h e  I n s t i t u t e  a n d  t h e  U n i t e d  S t a t e s  

G e o l o g i c a l  S u r v e y  w e r e  c r i t i c a l  t o  t h e  d e c i s i o n - m a k e r s  i n  

t h e  M u n i c i p a l i t y  o f  A n c h o r a g e  i n  d e t e r m i n i n g  a c t i o n s  c o n ­

t e m p l a t e d  i f  a  s e r i o u s  e m e r g e n c y  h a d  o c c u r r e d .

W h e n  M t .  A u g u s t i n e  e r u p t e d  o n  M a r c h  2 7 ,  1 9 8 6 ,  t h e  p l u m e  o f  

a s h - f a l l o u t  w a s  d i r e c t e d  t o  t h e  n o r t h e a s t  u p  C o o k  I n l e t  a n d  

t o w a r d s  A n c h o r a g e  a n d  t h e  p o w e r  s t a t i o n  a t  B e l u g a .

I n i t i a l l y ,  t h e r e  w a s  n o t  m u c h  c o n c e r n ,  u n t i l  i t  w a s  l e a r n e d  

o f  t h e  p o t e n t i a l l y  d e l e t e r i o u s  e f f e c t s  t h e  a s h  c o u l d  h a v e  o n  

e l e c t r i c a l  g e n e r a t o r s  a n d  t u r b i n e s .  I f  s i g n i f i c a n t  a m o u n t s  

o f  a s h f a l l  w e r e  d e t e c t e d  a p p r o a c h i n g  t h e s e  p o w e r  s t a t i o n s ,  

t h e r e  w o u l d  h a v e  b e e n  n o  a l t e r n a t i v e  t o  s h u t t i n g  l o w n  t h e  

g e n e r a t o r s ,  c a u s i n g  t h e  l o s s  o f  b e t w e e n  6 7  a n d  7 5 %  o f  t h e  

e T e c t r i c a l  s e r v i c e  p r o v i d e d  t o  t h e  M u n i c i p a l i t y .  T h e  p o t e n ­

t i a l  f o r  t h e  d i s r u p t i o n  o f  d a y - t o - d a y  a c t i v i t i e s  c o u l d  h a v e  

b e e n  d e v a s t a t i n g .  A s  i t  w a s ,  a  l a r g e  s e g m e n t  o f  t h e  m u n i c i ­

p a l ,  s t a t e  a n d  f e d e r a l  w o r k f o r c e  w a s  r e l e a s e d  t o  g o  h o m e  i n  

a n t i c i p a t i o n  o f  t r a f f i c  j a m s  c a u s e d  b y  t h e  l o s s  o f  s i g n a l s  

f r o m  p o w e r  f a i l u r e s .

T h e  E m e r g e n c y  O p e r a t i o n s  C e n t e r  w a s  a c t i v a t e d  a t  1 1 : 0 0  a . m .  

o n  M a r c h  2 7 t h  i n  o r d e r  t o  m o n i t o r  v o l c a n i c  a c t i v i t i e s  a n d  

k e e p  t h e  a d m i n i s t r a t i o n  a d v i s e d  o n  t h e  l a t e s t  i n f o r m a t i o n  

f r o m  M t .  A u g u s t i n e .  T h e  E O C  m a i n t a i n e d  i t s  o p e r a t i o n  f o r  6 9  

h o u r s  u n t i l  i t  c o u l d  b e  d e t e r m i n e d  t h a t  v o l c a n i c  a c t i v i t y  

s u b s i d e d  o r  s i g n i f i c a n t  w i n d  c h a n g e s  o c c u r r e d .

T h e  m o s t  p r e v a l e n t  r a t i o n a l e  f o r  k e e p i n g  t h e  E O C  o p e n  w a s  t o  

m o n i t o r  r e p o r t s  c o m i n g  f r o m  t h e  G e o p h y s i c a l  I n s t i t u t e ,  U S G S ,  

A l a s k a  D i v i s i o n  o f  E m e r g e n c y  S e r v i c e s ,  W e a t h e r  S e r v i c e ,  a n d  

t h e  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n .  A f t e r  s u b s i d e n c e  i n

P O U C H  6 -6 5 0

A N C H O R A G E .  A L A S K A  9 9 5 0 2 - 0 6 5 0  

(9 0 7 )  2 6 7 -4 9 0 0

TONYUNOWLCS 
MAY Ul<

FinE DEPARTMENT

(1301 tar.! Both Avenue)
M a r c h  1 2 ,  1 9 8 7
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volcanic activity the EOC was closed. However, the poten­
tial for another significant eruption demanded the close 
liaison between the Municipal Office of Emergnecy Management 
an the Geophysical Institute, at least through the months of 
April and May, 1986.

One year later the potential for another catrastrophic 
volcanic eruption has not diminished. To reduce the 
vulnerability of ash damage to major electrical generators 
will cost millions of unavailable dollars to acquire air 
filtration systems. The electric companies are unwilling to 
expend monies for a contingency they perceive to be remote. 
It makes more economic sense to them to have sufficient 
warning to shut down generators in case of ashfall 
approaching their power plants. Therefore, it would appear 
the burden will fall to the Geophysical Institute to provide 
continuous monitoring of volcanoes that can produce ashfall 
with potential to inundate the upper Cook Inlet.

For the forseeable future, the Office of Emergency 
Management will continue to rely upon the services of the 
Geophysical Institute for information concerning the seismic 
activity of the Cook Inlet volcanoes. Needless-to-say, the 
loss of the Geophysical Institute's monitoring program would 
produce a crippling effect on Anchorage's emergency 
preparedness.

Office of Emergemcy 
Management

JAC:mj



U nited States D epartm ent of the Interior

Branch of Alaskan Geology 
4200 University Drive 

Anchorage, Alaska 99508-4667

G E O L O G IC A L  S U R V E Y

March 25, 1987

Drs. John N. Davies and Juergen Kienle 
Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99775-0800

Dear John and Juergen:

As we approach the anniversary of the March 27, 1986, eruption of Augustine 
volcano, I think it's appropriate to acknowledge the response of the 
seisinological group at the Geophysical Institute to the eruption and to the 
hazards posed to life and property.

The five station seismic array on the island proved invaluable in interpreting 
events both prior to and during the three main episodes of eruptive 
activity. The precursor seismic activity coupled with our visual overflights 
allowed us to brief the Division of Emergency Services, the FAA, the USAF, and 
the media about the hazards and nature of possible Augustine eruptions several 
weeks prior to the actual event. Many of the changes in the character of the 
eruption were detected seismically and allowed timely notification of the 
appropriate government agencies and the general public. Much was learned in 
terms of eruption prediction and in basic science.

I hope you will be able to continue the seismic monitoring of Augustine 
volcano and indeed to participate in additional geophysical monitoring in the 
future. We all know the hazurds associated with Augustine volcano; the 1986 
eruption was "for practice" and with the knowledge gained from the eruption 
and the 10 years of background research on the island by the Geophysical 
Institute, we can respond to future eruptions so as to protect the public. 
Let’s hope the funding for our hazard-related studies continues.

Congratulations on a job well done.

Sincerely yours,

Dr. Thomas F. Miller 
Chief,
Alaska Volcanic Hazards Project
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/V;TI?£i impounds United 7 G7  After Engine Power Loss
I  ... • a«bW» * # *» »«wi x. .tw » >/ *>i

f A l a s k a n  A i r T r a f f i c  *

i D i s r u p t e d  b y  A s h  |

F r o m  V o l c a n o

Sim I t u u c Iscii— N iiliiiiiiil  T iu u sp n iia iio u  
S.ilely Hoaid has impounded a Unilci)
A ii lines/H oeing 7(>7 transport w hile il 
seeks In  learn what caused both engines In 

lose power lu ic ily . sli«>itly alter lukeuir 
lio m  liv ic  M ar. 31.

Soon idler I lie incident, United instruct- 
cd its I'n ’ lil crews to change pioccdurcs 
tin op. .a iio u  ot its I b is '  l 'la t l \  W lnlney 

J I ' ' I )  I t - l l ) engines. (

I lie a ilc ia ll.  Plight 310 lioutnl lor D en­

ver w ith  I S3 p.isseugcis, was passing 

tliioup.lt 3,-llHt It when h o lli engines lost 

pow ci, iiccoidinp, to the N IS H . *1 lie hoaid 
lias desip.iiiited the nccuiicncc an necidenl.

A  United ollicial said the engines wcic 
out lor iilio u l 31) see., hut that the a im .lit  

did not lose altitude dining. I hut lim e the 
engines wcic tcstuilcd and the u iic iutt le- 
turned to San I ja u e ise o  lu le iiia tio u .il A ir* 

poit, lauding w ithout incident, the airline 

ollic ial said
T h e  N 1 S II ollic ial said the t u m u li  was 

im pounded licic because hoaid iuvcstigu- 
tois need to exam ine and lest such items 

as the engines and electiical system. '1 lie 

cockpit voice lecoider and Right data tc- 

colder wcic removed and wcic scheduled 

to lie taken to W ashington, 13. C ., lor 
analysis.

I lie United ollicial said engine power 

was lost when the llig lil n e w  switched 
fto m  m anual upciation to the engine dec* 

Ironic  control system, l ie  said that sh o illy  
alter the incident, United's 707 clews 

w eie instiiic led  not to make the switch 
u iilil the a iie ia ll had reached 3t),tKH) II., 

and to make the change one engine at a 
lim e lather than sim ultaneously.

R o u tin e  S w itc h

A  l*i .ill &  W ln ln e y  ollicial said I lie 
com pany has made no recommendation as 

to when the switch should he made. Unit* 

cd lo utine ly  disengages the system bchuc 

lakcoir and icengages it at uhoul 3,(ro<) It., 

he said. O lh c i o p c ijtn ts  keep the system 
engaged dining, lakcoll, lie said.

W h ile  the 707 is designed to opciatc 

w ith  the electronic engine control (L L C )  

system engaged at a ll limes, United last 
year elected to o|x*ralc w ith i l  ihseugaged 
ilu iii iu  liikeciir and c lim b  idler u problem 
svlili tli« •v«n-m'« o so rtrin p e iiilu r* w ain* 
lug teat m e caused iluc e Incident* o f  pow­
er redaction. T w o  o f  these occurred In 
l lllilil  dm  lug clim b uiid  ima oil lukeoir, 
causing mi u lio il,  according to an Industry 
ollic ial noiiice. ‘th e  p iotilem  wan due to 
d ia lin g  o f the w in: harness lor the cxliuust 
gas tc iiip c ia lin c  ( L G  I ), w inch signaled u 
I a he im pending over le iupct,lim e wum ing 
and tngpeied a ( lu o lilc  c u lh je k .

0 (H *ia lois  were advised o f  the pm hlcm

30 r  Aims'** n<r» 4 v n r  rroACUMr/Apiil 7/ total

by llociup, m ill the L L C  manufacturer—  

United Technologies* H am ilton Stiiiiduid 
D iv .— and instructed how to delete the 

ovcrlcm pcialurc feature. A s  United hail 
cxpeiicnccd the three spurious warning in ­
cidents, it elected to disengage the system 
during lakcoir and cliinboul pending dele­
tion o f the feature, according to uti indus- 
11y ollicial m i u i c c .

N o  A p p a r e n t  C a u s e

I here is no im m cdialcly appaienl rea­

son (or engaging the L L C  to cause engine 
power loss, he said, Lngugemcut involves 
liltin g  the plastic guards m i two tiuitous 
lueatcil on the aisle stand just below the 

th io ltlc  levers and pushing the buttons.
I he same a irc ia ll— also operating as 

M ight 310—  was involved ill u dual-engine 
shutdown incident on Aug. 19, IVH3, on a 
I .os Augelcs-Dcnvcr Right, hut the occur- 

cnces appear to be unrelated (a  w as I Aug. 

29. I9H3. p 30). I i i  llialicnse, a eompies- 
siir stall ielated to u i i  unti-iec valve m al­
function led to both engines overheating, 

being purposely shut down and then ie- 

stalling,, Ih iile J  said. I he airline pointed 

out that the engines have been changed 

sevetal times since that incident, must ic- 

ccntly w ith in  the last U ) days. U

Ransomc Airlines Duy
Washington— Pan Am Corp. is planning to 
purchasu itansonic Airlines, which Is 

scheduled tu begin lull operation under 

tli« namu fa n  Ain Konsumu Express by 
Juno 1, •

"A key element ol fa n  Ain's muikutliig 

strategy Is to iutruaso Its U.S. domestic 

teed," C. t '- v jr d  Acker, chairman and 
chief cmicu I ivo ollicer ol Pun Am Corp. 

and Pan American World Airways, said. 

Approximately 70%  ol thu airline's busi­

ness is international.

Kjit-.umu, a regional carrier, will becomo 

tin) tlriid subsidiary ol Pan Am Corp. I lia  
otliur two aio Pan American World Air­

ways and Pan Am World Services. Inc., a 

contract set vices company specialising in 

aviation and acrospato management and 
, tuctiuical assistance.
. •' Pan Am Ilinxom a Caprust will operalw a 

fa td ir  vyataip lln k ln i Pan A in irlc en 't 
. Kannady International Airport tvrvlca with 

Albany, ftochatiar and Syracuia, N. Y.t 
' tlarltorii and Haw London, Conn.; Provl- 

dunca, W. I.: Alltmtnwn, lancaatar and (Mill- 
•datplita, Pa ; and Raltlmora, Md.

Pan Am Itirnsume Express will contlnua 
- to oporato (lights on Its enisling routes. 

I l ia  transaction Is sub|oct to regulatory 
ruxluw ond a dulinltivo boy agroemant.

i -rf

I
i Suit Lrmicisco— Volcanie ash h um  em p 
, linns o f Alaska's Augustine vuleimo last 
: week was disrupting commuter air lutllie ' |
, in the southern Alaska urea, while opera- i  

lions at Anchorage Inlcrnutiuual A irport fji 
had relum ed to normal following a three- '

' day period o f flight cancellations.

A ir  carrier service at Anchorage whs J 
' neatly at u standstill M ar. 27-29, due to I 

clouds nl highly abrasive volcanic ash tli.il ; 
weie diivcn into the Anchorage anil Ke- * 

nui Peninsula areas by southerly winds.

I lie National Weather Service ic|>oilcd i 

i that the wind subsequently shilled hr a 

| u m th c ily  direct ion, carrying the aiib otue ‘ 
ash away It out those areas and over K n ili- 

' ak Island, where il has disrupted conim ut-
• er air line lia llie  between Aueliorage and 

tire a ilp m ts at Kodiak ninl K in g  Salmon. |
j 'I lie volcano, located on Augustine Is- 
j land in the lower Cook Inlet about 175 

m i. southwest o f Aueliorage, began a sc- 

,: tics o f eruptions during the early iim tuing
• or M ar. 21 that conlinueil last week. Ac- 

cording to the N ational Weather Service,

'the volcanic ash cloud has stayed below

15.0(A) It., hut a strong eruption M ar. 31 

’ sent ash up to us high as 30,000 II.

O p e r a tio n s  Im p a c t 

Alaska Airlines reported the worst im - 

'pact on its operations occur led M a t. 2M, 

.'when it canceled -10 Anchorage arrivals 
and departures out o fb K  scheduled opera- 

111111%, and also canceled a lew Rights to 

Luiib.mks. iJ ji in g  (he Ihtec-day period,
-(he oil line wus deleting the Anchorage i 
slop ol m any o f its Seattle-Aiichuiage- ; 
Pauli.inks Rights, resulting iit many A n- 

choiagc-bound Luster lia vc le is  being 

delayed until Right conditions im piuved. •

Western A iilin c s  canceled its entire ,
1 schedule o f Ihghts to anil lio m  Alaska | 

I M ar. 27-2K, and (lew a partial schedule on 

. M ar. 29. Allectcd were Ihghts between 

A nvlm iagc and the Pacilie Coast. Salt 

, l.akc C ity , Utah, ami llo n o lu lii. United j
’ A irlines, Norlhw esl A irlines and other in - 

r le iii.ilm iia l cairicrs also canceled set vice i
, dm  mg the peiiod o f worst ash conditions. I

United cancelled 35 Alaska Rights dm  mg 
the M ur. 27-29 period.

A  Lcdcial A viation  A iliitiu is ti.itiim  u lli- 
.-■ cluI repotifd  that general uvlutlou iipuiu- 

I t lu u i were very limited at Anchorage nm l .
• luriou nd lng  ureas d uilug  the M ur. 27-29 

• • pcilod, and the I 'A A 't  Alaska rrglm l of-
lie* "strongly mggrstcd" Hint p lliils  not 

' Ry lu the Keuul Peninsula area, ‘the P A  A  |
reduced the tluRlug o f Its Keuul Right 

> service station to one person per shill, and .
shut down its air-m ute surveillance ludur 

' lor a two-day period ut that lo c ilm a  to 

prevent equipment duiuugc. U
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Public Safety vs. Augustine’s Eruption
A lth o u g h  all scientific  w o ik  011 h a /a rd - 

ous natural phenom ena such as w eather, 

cartlu iuakcs, and volcanic c iu p iin n s  can 

advance the  p u lilic  sa le ly , som etim es d i- 

icct considerations of safety dem and 

specific actions. These actions are n o rm a l­

ly  at the fringes o f sc icn tilic  research and 

becom e im p o rta n t o n ly  d uringsotnccrisis, 

as in  the e ru p tio n  on M atch 27, I9UG, o f 

A ug ustine  V o lc a n o. T h a t e ru p tio n  called 

fo r  coordinated action am ung several 

agencies, in  an a tte m p t to  com m unicate 

in  the m o st m eaningfu l w ay possible a 

p red ic tio n  o f w h a t c o uld  happen n e xt 

and h o w  it  w o u ld  affect tho p u lilic . Tho 

agencies involved were the G eophysical 

In stitu te , the Alaska U iv is iu n  o l G uoloyi- 

cal Surveys (D G G S ), and the U.S. G e o log i­

cal Survey IIJSG S )

In F ebruary 19U2 D G G S  sponsored 

a m eeting on seism ic, volcanic, a m i tsu­

nam i harards in  A laska. F o llo w in g  tins 

m eeting an in fo rm a l agreem ent and a 

p oo ling  o f  resources am ong the G e o p h y si­

cal In s titu te , D G ciS . and U S G S created a 

m in im a l C oo k In le t volcano m o n ito r in g  

c a p a b ility  at the A nchorage U S G S  o ffic e  

in  G ou ld  H all. In  a d d itio n  tu m o iiitu u m j 

each o f tho C o o k  In le t volcanoes fro m  

A ug ustine  to S p u rr, this in fo rm a l "obscrva- 

t o iy "  scivud as a c o n tin u a l lo m in d c r o f 

t in  need to  fo in ijl in o  a n a tio na l icseaicli 

program  contcrcd on A laska's volcanoes, 

to  seek stable fun d in g , and to  decide h o w  

each agency w o u ld  respond to  a future 

volcanic event.

A  G eophysical In s titu te  tc p o it  p u li 

lished b y  Jocigcn K ie n le  and Samuel 

Sw anson in  February lU U Sgave a detailed

c h ion olu g y  and description o f the previous 

eruptions o l A ugustine, especially those 

o l 1 96 3 GT and I97G . Tho generalized se­

quence of cvenis in the previous eruptions 

was the scientific  basis lor the forecasts 

made at various stages o l the I9UG e ru p ­

tion. O f course, n on e of the eruptive 

sequences w e io  identical, so frequent re- 

interpretations o l the events were neces­

sary to  assess the p ote ntia l lo r fu tu re  

eruptive a c tiv ity .

T h e  fiist in d ic a tion  that A ug ustine  was 

ri'awakuning was a swarm  o l i.iic ioc urth - 

(pukes in J u ly  t'JU'j. Our level o l concern 

began to accelerate in  F c ln u a ry a s  the seis­

m ic ity  and thu frequency o f rc poits  o f 

fum aroln: a c tiv ity  increased. In  m id-M arch 

the U S G S  arranged m eetings to  b rief tho 

Federal A v ia tio n  A d m in istra tio n  (F A A ),  

tho A ir  F o ic c  IU S A I ). and the State O iv i- 

sion o l  (Imcrqcncy Services o n  tho p o te n ­

tial h a /a id s  f io n i  a n e iu p t iu iio f  A ugustine 

V olcano. O n M atch 2 2, w ith  support fro m  

D G G S , G eophysical In stitu te  scientists 

visited A ugustine to  repair some o f tho 

existing seismic stations and to  install one 

a d ditional sta tion, bringing the tota l c m  

tho island to  ftvo. O n  March 2G a d ra m a t­

ic increase in  the seism icity rate fro m  a 

few  b un d le d  events per day to G.tJUO per 

day p rom p te d  an in fo rm a l p re d ic tio n  that 

tho volcano w o u ld  soon erupt', i l  d id , at 

tw o o'clock the next m ornin g.

T h e  dem and lor in fo rm a tio n  during  

the fu s t phase til the e ru p tio n  was over­

w helm ing. A s  m any stale and local agen­

cies were ro letring  calls to the U S G S , the 

m ajor burden u! provid ing  in fo rm a tio n

fell on the G ould  hlall s ta ll,  w ho remained 

o n  d u ty  around lire clock d u iin g  this phase. 

Personnel from  U G G S  and the G e o p h ysi­

cal Institu te  kept a 24 lio u r  a day w atch 

at the In s titu te ’s Seism ology Lab. V ulcan 

ologists l io m  the U S G S Cascade V olcano 

Observatory in  Vancouver, W ashington, 

assisted b oth  at G ou ld  H a ll in A ncliurayc 

and at the Seism ology Lab  in  Fairbanks.

Uecaoso the seismic events were again 

increasing, at an in fo rm a tio n  m eeting in  

Hom er o n  A p iil  22 a second m in im a l 

prediction was m ade that a dom e b uild in g  

p iijs c  w o u ld  soon begin. W il l i  the c o n tin ­

ued increase in  event counts on the  2 3 u l, 

the prediction was com m unicate d  to the 

F A A , the U S A F , the Coast G uard, and 

the State U ivisiun  o f Em ergency Services 

as w ell as to the press.

A  new  dom e was omplacod d urin g  the 

period A p r il 24 2 7. T h is  phase was n o t 

accom panied b y dram atic  eruptive plum es 

(a possibility  m e n tio ne d  in  the p red ic tion  

given to  tho press), leading the m edia in i­

t ia lly  to  report th is  as a failed p rediction, 

w hile  in  (act it was in its m ain  aspect c o m ­

p le te ly  correct.

IJctwern am i fo llo w in g  the tw o  m ailt 

phases o l the e rup tio n, volcanologists h orti 

USG S, U G G S . m id the G eophysical In s ti­

tu te  visited the volcano to  m ap and sample 

tho Hows, to repair the seismic stations, 

and to survey geodetic d e fo rm a tio n  n e t­

w orks. D uring  the sum m er h eld  season 

w e hope to  com plete  sevcial ii'vcarch p r o j­

ects that w ill a llo w  im proved predictions 

o l fu ture  cruiJlions o f A ugustine.

‘John P.m . t 
Atjik.i State Scwtwlogut. DGGS
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News & 
Announcements
A u g u s tin e  V o lca n o : 
A w ak e  A p ain ?w

Editor's Note: T lic  question posed in  the 
tide or tlic following item, which was written 
on March 20, wat amwercd in die a inntiative 
at 12:50 <A.M. (Alaska time, equal to  U T  — 9h) 
on March 27, I9BG. As o f  M arch 31, the 
eruption had produced num erous pyroclastic 
flows, and the eruptive colum n had reached a 
m axim um  altitude or 14 km  (see F igure 1). A ir  
tralhc in and out o f  Anchorage was disrupted. 
T h e  197C dome is presumed to have been
destroyed. __

1 lie lust m icioeaitliquake activity since the 
spectacular eiuptiuiis of 197G is occurring on 
Augustine Volcano, Cook In le t, Alaska. A ctivi­
ty' hegan in July 1985 and now  averages 3 0 -5 0  
events o f greater than 0.5 m agnitude per day. 
T h e  events ate shallow, less than 1000 in deep, 
and occur within the )970 lava dom e, b e g in ­
ning in m id-Fcbruaty I93G, num erous p ilot 
reports have docudiented a dramatic increase 
in  futnaiolic activity, with associated m elting o f  
snow, light avlifalls, and plumes e>.lending as 
far as 10 km  fio m  the sum m it.

T h e  {osigkuial ariilesitic island volcano in  
the eastern Aleutian ate has had five signifi­
cant etuptious since Captain James Cook dis- 
coveted and named it on M ay 10. 17711 (lit. 
Augustine's Day). Major eruptions occurred 
in  1812, 1883. 1935. 19G3/19G4, and I97G. 
each diam atically m uddying the volcanic e d i­
fice. T h e re  hat been a curious shortening o f  
rc|>ote tim et, fio m  71 yr to 52 to 28 to 12, 
fu r these five historic eruptions. II  the pat- . 
tern of decreasing re|»ose tim e between erup ­
tions continues, another eruption m ay 1< im ­
m inent. I h c  highly explosive n a lu ic  o f  A u ­
gustine's eruptions and their thott iccurience 
tale make Augustine the most haratdout vo l­
cano in the m oil populous part o f Alaska.

T h e  volcano is a symmetrical 1200-m -high 
cone consisting o f  an ap ion  o f  pyroclattic dc- 
[Mivitt and a ceiuial complex o f dom e and 
dom e remnants. Lava Hows ate rare. Augus­
tine kiv.iv aic picdum inantly andcsitic (57 a— 
03 a silica) with m inor dacitc and basalt. 

I.tuptious ate typically 0.5 km * in volum e 
(dense magma equivalent) and resemble 
those of M ount St Helens, W ashington, in 

f  '.iv t i. and explosivity.

V.ignviinc ciupticius typically l< g in  with an 
espluvive senl-clcaring phase. D uring  tins
jdiavr. collapse of i11 (1 0 -1 5  km) rru p tin n  
coUimnv ptochicrs exieosive p yio tla vth  Hows 

that cniimiciut) leath  the sea n il neatly all 

Hanks o| the vulrano. II  the eiupticm  eweuts

in winter, melting o f  snow pnxlucct lahars.
T h e  last five etuptious all ended widt cxtru- * 
lio n  o f a new Lava dome into the crater, often 
widt spine development (in 1812, 190-4. at.J '• 
197G). block, and asli avalanche activity and 
nuics aideitlcs often accompanies dom e ex- 
tiusion as sections o f  the cm etging dom e col­
lapse. D uring die last four eruptions, she 
block and asli avalanche paths were predum i-
naudy directed to the notth-nordicast___
through a n o rd ic m  breach in  llic  sum m it 
crater.

Augustine Island is uninhabited. T h e  near* - 
c-st imputation centers aie on the Keisai l'e* 
nirtsula and at Lake llLanma, rb o u l 100 km 
distant. Ncveithclcss, historic eruptions o f  
Augustine Volcano have had effects reaching 
d ia l far and farther, including heavy regional 
ash lalls and tidal waves, a special hazard of 
Augustine Volcano because o f  its island set­
ting. Sudden displacement o f  a large volum e 
o f  sea water by impact or a d ty  debris ava­
lanche ptoducrd a tsunami in  Cook In le t 
during  the 1883 eruption. G. Davidson gave 
a vivid description o f die October G, 1883, 
event in a paper published in 1884 in  S c itiu c

Twtnt) fivr minutes ahcr tlic great ciuptiun, a 
glCJl ‘ ejrlliquAe wave,*' estimated a> hum 
Iveuly-five to thirty fret high, came ujxm I’otl 
Graliam li lc  a wall of water. Il carried off all the 
h illin g  boau from the point, and deluged the 
housci. 1 his was followed, at iniervah of about 
live rniiiuiet. by two oilier laigr waves, estimat­
ed at eiglueen and filircn (rei; and duiing the 
ttaj sevcial laigr and inegular waves camcanio 
the harbor . . .  Fortunately il was luw wairr. or 
all the |ie<iple at the settlement must inevitably 
have been lust. 'I he tides rue and fall about 
fourteen (eeL

New, detailed m apping o f  die bathymetry 
sutrounding Augustine Island has revealed at 
least live hum m ocky debris avalanche lobes 
extending up to G km  ulfshote. suggesting re- 
peatrd collapse o f the vulcanic cdihcc in  the 
prehistoric past. Each one o f  these collapses 
could have been isunainigenic. Avalanches o f  
debris and o f  block and ash have enlarged 
the island to the north and west to a distance 
o l G -8  km fio m  the vent, suggesting that the I 
m ote iccent pyroclattic flow activity was d i­
rected picdominamty north and west. H o w ­
ever, the distance from  summit to shine on 
the southern and eastern Hank o f  the volcano 
is only 3.5-5  km, and a debris avalanche de­
trending in  these directions could again pro­
duce tsunamis. A tsunami generated at A u ­
gustine would cross Cook inlet to the nearest 
settlement in  about 50 m ill to I In Such a 
wave today, particularly during the sum m er 
when there is heavy recreational use o f the 
lower Kcnai Frnin n ila  shoreline, could take 
many lives and tati«e g itat p io p city  damage, 

btgiim a! ash falls from  Augustine Volcano 
' can be expected tn .riled  much o f the C»«>h 

Inlet aira lio m  Anchorage to Kodiak and out 
to the G ulf of Alaska H igh-aliitude winds 
will rom rul ash dispersal; prevailing lower 
Cook Inlet winds aie (to m  the west, south- /



west, and south. T h is  wind pattern would dis- 
l>ei jc  A ugustine asli across Cool. Inlet tu ■ 
llu in c r  or Kenai o r up the Inlet to Anc' or* 
age. Asli d id spread over Kenai Peninsula 
com m unities d u rin g  all five previous historic 
eruptions. D u rin g  one particular ash fall, on 
January 23, (97C. a (all o f  sand gsaiiw-tiicd 
tcphra reduced visibility in  Hom er at a dis­
tance o l 1U0 kttt to a (ew hundred meters. 
T h e  lim in g , cloud heights, and horjrontal «*is- 
peision for 13 eruptions that occurred be­
tween January 15 and 22, 197G, were deter­
m ined lio m .ra d a r  measurements."lrports o f  
pilots intercepting the plumes, satellite pho­
tography. seismic data, and detection of in - 
frasonic waves. Several o f  the plumes pene­
trated the stratosphcic and weie canicd rajw 
id l) l>y the stib|>olar jet m e a n t ilu o u g h  
southwestern Canada and the western United 
States, then northeast across the United 
States in to  the Atlantic. O ne plume was visu­
ally observed passing over Tucson, Arir., on 
January 25.

Plumes o f  volcanic ash arc a m ajor h a u rd  
to airliners traveling at high altitudes. A n ­
chorage, a m etiopolitan  area o f approxim ate­
ly 25U.UUU people (GU£ o f  AlasLa's imputa­
tion), is a hub o f  commercial, civil, and niili- 
tar) air traffic. A  m ajor approach route lo r 
tlic dail) international tiauspolar flights to 
E tuopc and  also to Japan and the fa r  East is 
along Cool. In le t, dow nw ind from  Augustine 
Volcano. A ircra ft could casil) fly inadvertent- 
ly into an ash cloud at night or in bad weath­
er. fiv e  civil and m ilitary aircraft (two F-4 
Phantom  jets, two DC-8's, and one Hoeing 
747) d id in  fact intercept hidden plumes 
f io m  Augustine uudci o vc ira ti conditions in  
January I97G d u iin g  the violent vcni-dearing 
phase o f  that eruption, fo r iu n a ic ly , nothing 
serious h.ip|>cncd aside (to m  heavy scouring 
o f  windshields, outside antenna leads, wings, 
and r x tr in a l tanks and ingestion o f  fine dust 
into the cockpits o f  the two J-4 Phantoms. 
However, the recent near-fatal encounteit o r 
two Hoeing 747 passenger jetliners with erup­
tion clouds f io m  C alunggung, Indonesia, in 
1982 are a re m in de r of how dangerous cm 
counteis o f  aircraft w itli ash-laden plumes 
can be. A sh ingested into je t aitctalt engines, 
which operate at tcinjtetatures cluic to the 
m elting (m int o f  andesitic tcphia, can cause 
engine fa ilure w ith in  minutes as turbine 
blades become coated with ccramic-like melt­
ed asli.

At piescnt, m onitoring  o f  Augustine is 
rnitiiiii.il, w ith lo u r radio 'telemetered seismic 
stations and occasional visual m e tflig h t sib- 
sersations. O ne o f the seismic stations it tele- 
metered to G ould  H a ll on the Alaska Pacific 
University campus in  Anchorage, whcic the 
U.S. Geological Survey (USGS) branch of 
Alaska Geology (U S G S -A H ) o llnes are locat­
ed. A t the m om ent, ih r ic  it an inform al co­
operative agreement, known as the Alaska 
Volcano O bservatory, between the University 
o f Alaska's Geophysical Institute in  Fair­
banks, where all (ou r A ug iiv iin r stations are 
being rcroidcd, the U S G S -A ll. the State of 
Alaska Departm ent o f N a tu i.il Resources D i­

vision o f  Geological and Geophysical Surveys, 
and the Alaska Division o [  Emeigency Serv­
ices to cool d ilu te  responses to vulcanic emer­
gencies. '

A lthough seismicity, lilt, and deformation 
Herns are fairly dearly related at certain 
value volcanic centers (e.g., Krafla in  Ice- { 

land, Kitauca in  Hawaii), die relationship is 
not clear lo r  andesitic volcanos. A problem 
has been that in  m any cases, detailed instru­
m entation at andesitic volcanos was installed • 
only after the m ain eruptions lu d  alicady oc- 
c u rtrd . Augustine, which may luvc entered a 
preparation stage fo r a new eruption, offers 
the best o p |« m u n ity  in the United Slates at 
pi event to test our forecasting theories and
abilities. ___________________________________

J'Au item urn m bm lted  fij Ju e rg en  Kienle, 
Derailment c f  Geology and Gtophylia and the 
Cei'J'hyical JiuutuU, University o f Alaska, Fair’ 
lianki. __  ___________



f ig .  / .  A ug uiiinc  Volcano, AlatWa, in relatively m ild eruption on March 31.
l9bG. T li i t  tteady state plum e was obterved 5 h after a major evplotion hurled debris 10  an
altitude o f M  km , at obterved by radar and a Japanetc jetliner. I'hoiograph by Juergen
Kienle.
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T h e  V G P  N e w s 7hi v c r  Nnvt: T lj fvcal fwni fu r  MvUoixJu[uij. rio-
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td iion John C. Eiclirlbergci. Ceochcmistry Oivi- 
sion IJ .IJ . Sandia National Labui atones. Albuquer­
que. NM 871(15 (telephone 5bb-bSt-UJ98, or leave 
message at ZUi-biG-U'JII).

News &
Announcements
1 9 8 6  E r u p t i o n  o f  

A u g u s t i n e  V o l c a n o :  

P u b lic  S afe ty  R e sp o n se  
by A la sk an  
V o lcan o lo g is ts

Although, in a general sense,-all scientific 
work on hararduus natural phenomena such 
as weather, earthquakes, anil volcanic e ru jv  
lions can advance the public safely. we wish 
to describe some specific actions that weie 
motivated by direct considerations of safely. 
These kinds of actions arc norm ally at die 
fringes o f  scientific reseatcb and become im - 
porunt only during  some crisis; in  this in ­
stance, die crisis was die eruption on M atch 
27. 1986. o f  Augustine Volcano (Figure 1). 
The agencies involved were the Ceoplis sical 
Institute o f  the U niveisity or Alaska (U /vC I), 
die Division o f Geological and Geophysical 
Surveys o f  the State of Alaska (L>GCSy, anil 
the Alaska Branch o f the United States t ir o -  
logical Survey (USGS). T h e  central theme o f  
our m utual c llo r i during  the crisis was to 
communicate to response agencies and the 

• public, in  the most m eaningful way possible, 
a piediniort o f what could happen next and, 
how it would allect the public.

B etw ee n E r u p tio n s  ( I9 S 2 —J u ly  1 OSS)

Following the I97G eruption o f  Augustine 
and ptior to any indication that it might soon 
reawaken (see “ Augustine Volcano: Awake 
Again)" in  Set, A p r il 8. 1986, p. 172), there 
were several key events that aliccted our sci­
entific lesponvr to the 1980 e ru p tio n .'I here 
was a series o f meetings about the haratdt 
posed b> A laslan  volcanos. In  Fcbiuaty 
1982. the D CCS jjrontored a meeting on seis­
mic, volcanic, am! tsunami Itarardv in  Alaska. 
A resolution (m m  this meeting called fur a 
national program focused on A ljsk a  for corn* 
prehtnsive studies o f explosive volcanisrn, in*

eluding a research consortium to study the 
Cook Inlet volcanos. Subsequently, an infor* 
mal agreement and a pooling of.icsourccs 
among the three agencies (U A G I, DGGS. and 
USGS) led to die creation o f  a m inim al Cook 
Inlet volcano monitoring capability at die 
USGS office at Gould Hall in Aueliorage, 
Alaska. Then, in Februaty 1985, J. Kienle 
and S. F. Swanson published a rejtort entitled 
"Volcanic harartls from  future eruptions o f 
Augustine Volcano, Alaska" (published by 
U A G I as /b /t» r  R -27» .

T he inform al "observatory”  in Anchorage, 
in  addition to possessing the ability to m oni­
tor each of the four Cook Inlet volcanos from  
Augustine to Spurr. served as a continual re­
minder o f die need to fuim alire  the research 
program, to establish stable funding, and to 
agree bow eat It agency was going to react to 
a future volcanic crisis. By the time o f the 
1986 eruption o f Augustine a series o f  discus­
sions had resulted in  a d ia lt M em orandum  o f  
Understanding,.which sja-cified that U.' GS 
would lie the principal voutce o f scientific in ­
formation to the public. 1 he guidelines pro­
vided by the mem orandum  were essentially 
followed tim in g  out tcsjxjnsc to die I98G 
eruption o f  Augustine.

1 lie Kienle and Swanson re |x)it proved to 
be a good basis for forecasting the im m inent 
activity o f Augustine. It  provided a detailed 
chronology and description o f  the previous 
eruptions o f Augustine (Figure 2j, especially 
the events o f iyt»S -l964 and I97G and clari­
fied a common event sequence.

P r e e m p tio n  P e r io d  

(J u ly  1 9 8 5 -M a r c h  2G, 198G)

The fust indication that Augustine Volcano 
was reawakening was a swarm o f tnictoearth* 
quakes in July 1985. For —3 days the daily 

• count o f events detected at the summit sta­
tion (A U ll)  reached approximately 390, !<• 
(ore gradually returning to a "background” 
level of 0 to a few tens of events per day.
T his  background level was maintained fur 
most ol the fall and winter o f  I9 8 5 -I9 9 G  be­
fore the srismiciiy began a rather steady in ­
crease in February and March 1980 (Figure 
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Fig. 2.  Systematic shortening o f re|<ose 
times for historic c tu j titans o f  Augusune 
Volcano.

gtessed, our level o f concern increased. Pto- 
(Misals were written to im prove the instru* 
mentation on Augustine, to study the surficial 
geology on the island, to im prove estimates o f 
eruption and major landslide (debris ava* 
lanchc) firquency, and to m ode! the uunaini 
generated by the I883 debris avalanche at 
Burr Point (north shore o f Augusune Island),

Improvements in our m onitoring capability
were made more difficult by several factors:*

•  It wat not clear even in late February that 
the eruption was only a m onth awav. *

•  It was still winter in  Alaska, and tasks 
such as installing liltmeiers o r  establishing a 
defotm a'jon net were difficult i f  not impossi­
ble.

•  Many o f the USGS volcanologists and 
much o l their equipment were soil committed 
to the monitoring c lfo it at RuLz Volcano in 
Colombia. Nevertheless, on M arch 22, with 
support Irons DCCS, U A G I scientists visited 
Augustine lu  upgrade some o f  site existing 
seismic Stations and to install o tic  additional 
station, bringing die total on the  island to 
five.

T h e  incteave in seismic events and vapor 
emitted ftorn the sum m it area o l Augustine 
Volcano during February and early M atch 
sttoogly indicated that Augustine was headed 
lor an eruption. T h e  principal haraidt o f a 
typical Augustine em p lio n  were judged to be

•  ItaMids to aircraft by airborne ath, 
nuf<s ardentes, which w ould pove a dan­

ger principally to the herring fishing fleet in 
the vititiity, and
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Fif[- /•  L a n d u l  5 im age of Maiclt 27, I98G, 12:47 A ST, show ing an e rup tion  plum e that 
consists o f  d istinct pu lfs d rifting  NNE, u p  the C ook In let estuary . M ott o f  the mudflows 
and  pyroclasuc flows ors A ugustine Island w eie d irected  no rth w ard . T he  east-west d iam eter 
o l th e  island is 14 km.

•  the possibility o f  a massive failu re  o r die 
volcanic edifice, resulting in a landslide-in­
duced tsunam i sim itar to th a t generated  dur* 
ing the 1883 e ru p t io n . '
Accordingly, on M arch 18 and  21, 6 - 9  days 
p rio r to th e  erup tion , the Federal Aviation, 
A dm inistration (FAA) and  d ie  U.S. A ir Force 
(USAF) w ere briefed  on th e  possibility o f an 
e rup tion  an d  its potential effects o r  aircraft 
an d  air traffic. In fo rm ation  and liaison proce­
d u res w ere established tvidi both agencies.
T h e  increase in activity at A ugustine was dis- ' 
cussed several times with th e  Alaska Division 
o f  Em ergency Services (DES) in d ie  m onth 
p rio r to d ie  e rup tion , and a sum m ary brief­
ing  had been  scheduled fo r M arch 27,

O n W ednesday, March 2G, 198G, a  dram at­
ic increase in  the seismicity ra te  from  a few 
h u n d red  events p e r  day to 5000-0000  events 
p e r  day led us to  believe th a t the volcano 
w ould soon erup t. T h e  first erup tion  report 
was received by th e  U.S. Coast G uard  
(USCC) abou t 0230 AST (Alaska S tandard  
T im e , equal to U T  -  9h), T hu rsday , March 
27. from  a fishing boat 55 kin ESE o f  Augus­
tine. T h e  vessel repo rted  sm oke and orange 
flashes em anating  from  the volcano. Police 
d ep a rtm en t observers at H om er, 110 ktn 
E N E o f  d ie  volcano, corroborated  dits report. 
Residents on  die cast side o f  Cook In tel 
n o rd i o f  A ugustine noted a strong su lfur 
sm ell p receding the  first ashralls.M ain Eruption (March 27—A p ril 8, 198G)

D uring  the first several days o f the e ru p ­
tion . d ie  prevailing winds w ere from  the 
south  ra iltc r d ian  from  th e ir  usual west and 
northw est d irection . Laigc am ounts o f  air­
borne  ash filled d ie  lower atm osphere of (he 
C ook In let boyd, an d  ash was carried north 
in to  the m ost Jeoscly  populated  p an s  of 
Alaska including A nchorage, the h u b  o f  air 
traliic  in south-cen tral Alaska (see cover). 
Early in d ie  m orn ing  of M arch 27, d ie  USAF 
evacuated th e ir  a irc ra ft from  E lm cndorf A ir 
Force Uase and  k ep t them  away until March 
30. T he  effect o f a irbo rne  ash  on a ir traffic, 
particularly  com m ercial a ir traffic, was severe. 
A lthough A nchorage In ternational A irport 
was never officially closed, m ost o f  th e  major 
in tersta te  an d  in ternational a ir  carriers decid­
ed  to cancel o r d ivert flights away from  An­
chorage, principally ou t o f  concern fo r die 
c i r c a  o f ash  on  engines, electronic gear, and 
fuselage com ponen ts, including windshields. 
Several sm all in tra iia te  air carriers cancelled 
C ook In let flights, in  many cases on th e  ad ­
vice o f th e ir insurance companies. O n March 
28 , w hen A nchorage In ternational A irport 
usually w ould have handled  about 300 flights, 
only 10 lligltis dep a rted  or arrived. O n 
M arch 29, one  DC-10 airplane su lfe ied  sig­
nificant abrasion o f  w indshield and turbine 
p a rts  while descending to A nchorage airport 
in itc a r- te ro  visibility conditions caused by 
finely dissem inated ash in the atm osphere. As 
d ie  winds shifted, th e  Cook In let basin 
cleared ; m ost flights te iu m cd  by M arch 31.

A sh falls bad  a m oderate  to  severe t fleet 
o n  com m erce and th e  populace. Most o f



AUGUSTINE ISLAND DAILY EVENT COUNT
GEOPHYSICAL IN STJ1U1E *  D IV  CEOL SURVEYS
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F ir. 3. N um ber o f  seismic events th a t were recorded daily at the sum m it station o f A u­

gustine Island (A U II), February  20 -M arch  2G, 1‘JBG (com piled by Jo h n  I’ower, University 
o f  Alaska).

PRELIMINARY AUI EVENT COUNT
CEOPMYSICOL IH S IU U IE  t D IV  CEOL SURVEYS
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Fig. 1. N u m b er o f  large pyroclattic flows and  tin k avalanches reco rded  at the south 
llank seismic sta tion , 3 km h u m  the sum m it, indicating intensity of avalanching.



sou th-cen tral Alaska derives its electricity 
from  n a tu ra l gas-pow ered  g enera to rs  dial 
a re  located o n  die w est side o f  u p p e r  Cook 
In tel. Because o f  d am ag e  to  these generators 
by injjesdon o f  a irb o rn e  ash  d u rin g  d ie  1976 
e rup tion  o f  A ugusline , public olTioals consid­
e red  shu tting  d iem  dow n a n d  draw ing on 
pow er genera ted  fro m  uliliucs ou tside die 
im m ediate a rea . A sho rtfa ll in  |>owcr supply 
was p red ic ted , and  requests  fo r pow er con­
servation w eie  m ade o n  M arch 27 to  the pu b ­
lic and  to com m ercial users. T h e re  was also 
considerable concern  w ith reg a rd  to  the ef­
fects o f ash o n  m achinery , p an icu la tly  au to ­
mobiles, an d  on  elec tronic eq u ipm en t. A t a 
'c su lt, n um erous com pan ies, governm ent 
agencies, sto res, re s tau ran ts , banks, an d  so o n  
e ither dosed  o r  red u ced  th e ir  operations, 
sending em ployees hom e. Postal service was 
cancelled fo r  the day.

A t pan icu la te  co n ten t o f  th e  air rose, 
reaching 900  ug /m 5 in A nchorage o n  March 
26, local h ea lth  officials becam e concerned 
about air quality  an d  the  possible effects o f 
ash on people- who sufTercd from  resp irato ry  
problem s. A lthough  only traces o f  ash fell on 
A nchorage itself a n d  n o  com m unity  in  the 
C ook Inlet a rea  received m ore  than  6 inin, 
the ash was pervasive and  was charactcrircd  
by its fineness. As a resu lt, tlic  asli ten d ed  to 
hang in the a ir  for relatively long periods. 
G rain  site a n d  asli p a n id e  m orpho logy  sug­
gest that th e re  was a  strong  phrcaiom agm aiic  
com ponent in  this 1986 eru p tio n .

T h e  dem and  for in fo rm a tio n  d u rin g  this 
first phase o f  the  e ru p tio n  was overw helm ing. 

‘Because m any  state a n d  local agencies were 
referring  calls to U SCS, the m a jo r b u rd en  o f  
providing in fo rm a tio n  fell on  die USCS s u f r  
at C ould  Mall in A nchorage , which oyicratcd 
24 hours a d ay  th ro u g h o u t th is [>erioa. Per­
sonnel from  D CCS a n d  UAC1 kept a 24- 
h o u r per day  watch a t d ie  U A G I Seismology 
Laboratory in  Fairbanks. V olcanologists from  
the USCS C ascade V olcano O bseivato ry  in 
V ancouver, W ash., assisted b o th  at C ould  
Mall A nchorage an d  a t the UAC1 Seismology 
Lab. USGS, assisted by pciso im e) from  
U A C I, concen tra ted  o n  overflights an d  visual 
reports; U AG I and  D C C S co n cen tra ted  on 
the seismicity. Visual an d  ra d a r  rep o rts  o f 
erup tive activity w ere co m p ared  widt seismic 
events, and im c rp te ia iio n s  o f  activity w cic 
m ade. CIqsc com m unications, in  som e cases 
am ounting to  do rens o f  p h o n e  calls p e r  day, 

.betw een USGS in A n ch o tag e  an d  D CC S and 
UAGI in Fairbanks resu lted  in a sm ooth  and 
un iform  flow o f  in fo rm ation  to  those state 
and federal agencies co n ce rn ed  with public

heahli and  safety, as well as to  d ie  m edia and 
d ie  public . -

Second Phase of the Eruption 
(A p ril 25-28, 198C).

M ost o f  d ie  concerns and  actions noted , 
above abated a f te r  th e  fm t phase o r  the 
e rup tion  en d e d  on  ab o u t A pril 8. H ow ever, 
public concern  about d ie  possibility o f an  
erup tion -induced  tsunam i persisted in low-|y. 
ing eastern  C ook In le t com m unities on  d ie  
K enai Peninsula. Several m eetings w ere held 
at d ie  instigation o f  DES to address diis topic. 
O n A pril 11, represen tatives o f  DES, D CCS, 
U A G I, USCS, N ational W eather Service, 
Alaska T sunam i W anting  C en te r (TW C), 
Alaska D epartm ent o f  E nvironm ental C on­
servation, USCG, an d  USAF m et to identify  
capabilities a n d  shonfa lls  and  to  arrive a t a 
recom m ended course o f  action. O n A pril 22, 
DES organized a public m eeting in H om er, at 
which representatives from  USCS, D CC S, 
and T W C  gave presen tations on  the progress 
o f th e  e rup tion  and fielded questions from  
die audience. T h is  m eeting  was taped  fo r lat­
er a iring  on  a local rad io  stauon .

Daily seismic event counts began to in ­
crease again o n  A pril 20, peaking on A pril 
25, w hen coun  t rose to  abou t 300 events 
(Figure 4). O n  tbe basis o f diis seismicity in ­
crease, we advised d ie  wire services and  state 
and federal response agencies on  A pril 25 
dtai ano ther erup tive  phase ap p eared  im m i­
nent. O n  A pril 24, we first observed new lava 
at d ie  sum m it vent. W e w ere concerned  
about d ie  possibility o f  a  m ajo r vent-clearing 
erup tion , the stability o f  the u p p e r  cone, and  
the |>oicniial fo r  a  landslide-induced  tsunam i. 
T lic m edia gave m uch coverage to  these pos-. 
sibilitics. W hen dram atic  explosive c rupuons 
did no t develop, they re(>oncd th a t d ie  volca­
no had  “fooled the scien tists ,' a lthough  a m a­

jo r  extrusive phase h ad  indeed  occurred . 
Ftom  about A pril 3 to  A pril 28, lava e x tru d ­
ed from  die sum m it ven t, piling on top  o f  tlic 
1976 lava d om e, d rap in g  its cast face, an d  
feeding a sho rt blocky lava flow. O n May 16, 
ano ther public lecture was given in  H om er by 
UACI at the request o f  the 1‘ia tt M useum , to 
discuss d ie  tsunam i lu z a rd  d u e  to  dom e 
grow th.

Media in terest, both national and  local, was 
intense d iro u g h o u t b o th  phases o f  the e ru p - 
lion. T lic  1980 e ru p tio n  ol M ount St. H elens 
was recent en ough  to  rem ain  fresh  in th e  m e­
dia's m em ory, an d  th e  spectacular n a tu re  o f  
some o f  the erup tive  events at A ugustine was 
sufficient to c ap tu re  p jb lic  in te re s t T lic  low

probability bu t dram atic possibility d ial a ma 
j o r  landslide w ould create  a  tsunam i re ­
m ained a  central issue. N um erical m odeling 
o f  long wave propagation  across Cook In le t 
com pleted in May confirm ed d ia l d ie debris 
avalanche at B u rr  Point on the n o r th  shore 
o f  A ugustine Island could in d eed  have 
caused d ie  tsunam i ru n -u p  o r  8  m .re jvo rte i 
in Port G raham  in 1883 (F igure 'S ).Poslcruplion Period *
(May 198C to the Present)

Between and  following d ie  m a in  eruptive' 
events, d ie  volcano was visited a n d  studied by 
helicopter team s from USGS, U A C I, and 
DGGS. T h e  pyroclastic flows w ere  sam pled, 
fum arole tem peratures were m easured , an d  
seismic equ ipm ent was tep a ired  a n d  m ain­
tained. Preliminary' results o f  d iis w ork have 
been rep o rted  in  die M arch and  A pril issues 
o f  the Scientific Event A lert N etw ork (SEAN) 
Bulletin o f  die Sm ithsonian ln s tituuon  (sum ­
m aries appeared  in £ oj, May 6, 198G, p. 450, 
and  Ju n e  17, 198G, p. 524). R eporting  will 
conunue during  die sum m er field session, as 
will work-on m apping, aerial pho tography , 
geochem istry o f  tlic c tu p iiv c  p roducts (e jecu  

| and  gas), tephrachronology of previous erup* 
dons, dating  o f  debris avalanches on  the w est 
north , an d  east flanks o f  th e  volcano installa­
tion o f  tide and till m eters, and d ie  surveying 
o f  a geodetic netw ork on  d ie  island. T his in ­
form ation should perm it m ore precise p rc- - 
dictions o f  fu tu re  erup tions o f  A ugusline . 
than  was possible diis tim e.
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TSUNAMI TRAVEL TIME FROM AUGUSTINE VOLCANO

Fig. 5. T ravel tim e o f 1883 u u n a m i generated  by the im pact o f a debris avalanche u a  I
th e  no rth ern  sho ic  o f  the volcano (D urr l’oint). T he  num erical simulation o f  dse  sc su ltin g  i
long waves was carried  ou t by Z ygm unl Kowalik o f d ie  Institute o f M arine SciciKC. U n iv e r­
sity o f  Alaska.
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