Constructing a Reference Event
List for FINESA

i Florence Riviére-Barbier

sep 1419938 §

Wﬁ/@/ﬂﬂ B o

3- 2

il ;
i !
N i

Center for Seismic Studwes
1300 N. 17th Street, Suite 1450
Arlington, Virginia 22209-3871
Telephone: (703) 276-7900




1 ' Special Technical Report C93-07

T August 25, 1993

Constructing a Reference Event
List for FINESA

Florence Riviére-Barbier

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

The views and conclusions contained in this document are those of the author and should
not be interpreted as representing the official policies, either expressed or implied, of the
Advanced Research Project Agency or the U.S. Governement.

Science Applications International Corp.
Center for Seismic Studies

1300 N. 17th Street, Suite 1450
Ariington, VA 22209




ADVANCED RESEARCH PROJECTS AGENCY
3701 NORTH FAIRFAX DRIVE
ARLINGTON, VA 22203-1714

August 17, 1993

MEMORANDUM FOR PHILLIPS LABORATORY/PKVA
ATTN: Ms Lynne Adams

SUBJECT: Approval for Unlimited Distribution Constructing a
Reference Event List of FINESA Report C93-07
Contract No. F29601-92-C-0005

ARPA/NMRO has carefully reviewed the subject scientific
report submitted by Science Applications International
Ceorporation under the subject contract, and certifies that this
report contains no critical or sensitive data, information, or
technology. As a result of this investigation, the report is
approved for public release, distribution unlimited.

The contractor shall include a copy of this letter with =ach
copy of the subject report released to individuals or
organizations outside of the US Government or their contractors,
as documentation that the contents have been reviewed and that
unlimited distribution of the report has been approved.

The procedure described above is consistent with the
distribution procedures specified in the subject contract, and
with procedures agreed upon in our phone conversation of
8 July 1993. Please let me know if you have any questions.

Steven R. Bratt
Program Manager
Nuclear Monitoring Research Office




(3

REPORT DOCUMENTATION PAGE

form Approved
OomM8 No 0704-0188

collecion of informaucn, ixluding 1ugqestions 1or reducing this burden (0 Washington Headquacters Services. Directorate

Public reporting burden for this collection of information 15 esumated 10 average t hour per response, including the tme for reviewing instructions sescching existing data sources
gathenng and maintaining the dats aceded, sad completing and reviewing the collection of information  Send comments lc?uqu this burden estimate oc any other sspect of thi
or tnformation Operations and Reporty, 1215 sefferson

Oavis Highway, Suite 1204, Arlington, VA 22202-4302, and 10 the Office of Management and Budget. Paperwork Reduction Project (0704-0188), Washington, 0C 20503

1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE .
August 5, 1993

3. REPORT TYPE AND DATES COVERED
Special Technical Report

4. TITLE AND SUBTITLE

Constructing a Reference Event List for FINESA

S. FUNDING NUMBERS

F29601-92-C-~0005

6. AUTHOR(S)

Riviere-Barbier, Florence

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Science Applications International Corporation
Center for Seismic Studies

1300 N. 17th Street, Suite 1450

Arlington, VA 22209

8. PERFORMING ORGANIZATION
REPORT NUMBER

C93-07

9. SPONSORING/ MONITORING AGENCY NAME(S) AND ADDRESS(ES)

Advanced Research Projects Agency
3701 N.Fairfax Drive

Arlington, VA 22203

10. SPONSORING/ MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

123. DISTRIBUTION /AVAILABILITY STATEMENT

Approved for Public Release. Distribution Urlimited.

12b. DISTRIBUTION CODE

13. ABSTRACTY (Maximum 200 words)

defined and compared to mine locations when available.

consistency of our method.

The method described in a previous report (C93-03) has been applied to a large
data set of events recorded at FINESA. Groups of similar events have been

The Helsinki bulletin

reported a large number of the studied events. ¥hen it was possible, the
bulletin reported the mine of origin of the events which ailowed us to test the

14, SUBJECT TERMS

Data Set
FINESA

Helsinki Bulletin
Seismic Events

15 NUMBER OF PAGES
212

16 PRICE COOE

OFf REPORT
UNCLASSIFLED

Of THIS PAGE
UNCLASSTFTE!

Of ABSTRACY
UNCLASSTFIED

17. SECURITY CLASSIFICATION 18 SECURITY CLASSIHICATION 19. SECURITY CLASSWICATION

NONE

20 UIMITATIGH OF ABSTRACT

NSN 7540-01-280 S500

Standard Form 294 {(Qev 2 89)

Fer cg e by ATt st T30 1A
zia ot




1. INTRODUCTION. . tietieveersenesreesssesssessessasssssasastssasssessssessessosssssssssssssssstsssssssssssss 9
2.  AREA DESCRIPTION .....cuicovieeesreesransresssessesossssssasstesssssassssssssstssssssssssassnsssscssnsssose 9
2.1, LGUOIAC ..o eeteereeecreeeerissrsrae e cssssssessseserssesassasssssasstssessasssnessessessesssasesssessasessas seesasass 9
2.2, LONGIUAE .....coeeereierereerrerieseersessessesssenssssassasesasstasasstasssssssssssonsestsasssssssssasersssassssnsosss 9
2.3. Number of events in IMS2........cuuieeeniereeseneesssrmsassssssessesssssssansasssessssssssssasssessossessas 9
2.4. Local magnitude range 11
2.5. Number of events within the magnitude range 11
2.6. Number of Processed EVENLS ......ccccciecsrescnsisisisstsessesssnisessessssnesessessssossones 11
2.7. Frequency range used to process the data .........oeeeineneiscsesssrcsissssussessesasaessessssanes 11
2.8. Processed signal length .....cccovcrirecncrcanssnsniasnenenes 11
2.9. Number Of TefEerenCe EVENLS .......cccerverrreracsseeracsarsssssassssasnass o 11
2.10. Reported mine locations .12
2.11. Number of events found in the Helsinki bulletin...................... .12
2.12. Events with the most reliable classification 13
2.13. Remarks...... tereetsssasessssesessesesssetestteserat s atesaaesesattesranesatyanersnaeasressaststsssses 13
2.14. Mine and event IoCAIONS.........ccceveerreeraenreesseesersscssesssesasssssssasssssssssassnns 14
3.  CONCLUSION............. eeieressesserersestenaesaes seseraassan 14
4. REFERENCES........tveenerrenesessessessessassesssntessesssssarsssasssassassssasssassssassasssssssass 15
APPENDIX L. eiesteetenesssessreseeessesssessesssessassassnsasarsssnsesssensessssnsassases sessssnssssssssss 17
AREA 28 trettessesessiesssseessessessessessesssesessesstessiatestestasteseentateatessestese s earansanressresastassrasas 00 19
AREA 20 eeeeeeecteetecieesessessesssssessesssssessasssssessansessastassansestastasssssssmasaestassessasassses sis 23
AREA 30.ceeeeiececreeecnestesssessenssssessesssssssaessessasssssessssensssstosesssnseasanssssessassesssessessastonton sos 27
AREA 34.........uvceeverennee .33
AREA 35 ectetreessessssssessesesssessessssssssessassassassassassans ...39
AREA 30.cueeceeeeeeeeeesteensaecnsessescessessssessanssesssssessesssesssosss ssssnassssssssaassaessaanassssassssansasess sos 45
AREA 37 eececteecteresaessesessssssessessessessessasssssassasasssessintessassesssssansansensassastesassnsssssase sos 55
AREA 38.....rereereeeetesresseeaesesssesssssessassessessassassastasassssssensansessassensassassassesssnssstssassses sos 61
AREA 3. eteieeeeceeeeeressessessesastasssessassesssssessasannssstnsaansesssransrasesssasesstansesaenceneas sas 65
AREA Q0. ieeeestneeseerteeeeenrnesesssssessessssssssntamsssssansstsssntssssenssesasassassssasssassassarons sh 71
AREA 4l.eeeeecteetieseemeseessessassessessestasnsssasassassessestas sassess manensasssnsenssansasassansssnns oo 79
AREA Q2. eeeeeteeee et eestetesscestessesasssess s nsssesaessasas s satinsanra e smsensasasssssss starseseesnesnas sos 93
AREA 43 reerteraessesses e ssessesta st asassss s s ant s sasesessanassassseas seneanensasaaneransssents ba 99
AREA Q4. ...t ceeeeevesseesieseesesstess e ssanssssaeseesss s anasaseses st skmeasasansrssnnsases son 107
AREA 45...eeeeeeeeetteeeeeceesesesaeesessestassessessessensassasssssetesesesinsedannsasasnsesaestassasaasaans son 115
AREA 54 eeeeeeectecneereteseesaessessess e sessesssasssassassesseesessasasasassansessassansesnesamraasasse son 121
AREA 55.ceteeeeereeecetesteesisssesesseessessessassessartessansessessess e tessaesessansensasnesnassssserasvassasss ane 127
AREA 56.....reeerereeeeeeertccesetessesaecsassessaessensessassansessassensessasaens sssessstantsnsasesnsessansssass sas 137
AREA ST eeeteerieveesvessees e s vessnesiesssesssantasssesssnssassevetssasssasssssessssssstasasnsseseassasss see 149
AREA S8.....eeeeeeteesseenteseeeseesssessens. sessessessaassessssssesssessensasatsassensemssesssonsesssennsastase sos 159
AREA 59ttt ceetesessas s eas s s essensess e s ss srbesasssasa s sensansase s s reen st anasssasaennee Sen 163
AREA 0. ooeeceeeeeeeeeeeestesetessessessessessnesessssssessessssanssassnsss sastasasssssssssensesnesasssanas s0e 169
AREA Ol e steseeseesmessssssaessassssssassbassenssessssssesssnsssnnsassessansseansesseasesss des 171
AREA GL.....eeeeeeeeereesecereesteseaesenesessssasssassnentesssansesnnentessaens snssessessanssanssanssesessasse soo 175




APPENDIX 2 ceesseseessnsassssasnsnsseaes .179
APPENDIX 3 . . 183

.............

APPENDIX 4 .201

......




prasvey  Mewony s

.

e

IS
Ny W Y

P

Figurel: Map of Scandinavia showing the 64 areas that are being used to define a list of
reference events for each array NGRESS, ARCESS and FINESA. The arrays are represent-

ed by their central element: NRAQ, ARAQ, FIAQ. ....cvvninninnnnninccririnnns vevesrenenes 10
Figure2: Mine and IMS event lccations for area 28. ......... caeseenes etesrensencassnn verereenenens 20
Figur:3: Mine and IMS event locations for area 29. ............. teseessastesssassotsarensesesassress 24
Figure4: Mine and IMS event locatoins for area 30. ........ — treensseeassassatsansasssssnssnes .30
Figure5: Mine ans IMS event locations {57 8122 34. ......cceeiricnenvscsensscsvsssssssssoseassses 36
Figure6: Mine aud IMS event lacations for area 35. .....ccvveevesnraeracne reerrientrseensnenenstse 41
Figure7: Mine and IMS event locations for arex 36. ....... eetrarersisrensereensosaeses cevveseere e 52
Figure8: Miine and IMS event locations for area 37, ...ceeces veoecnnncsescsecsanenans e 58
Figure9: Mine and IMS eveni locations for ar=a 38. ....... creesnesasresatsasastrane creenvenernescess O2
rigurel0: Mine and IMS event locatioas for ar<a 39. reesresuessesnsssanssasesaastees €7
Figurel1: Miue and IMS event locations for area 40. .....cc.ecceenecrcrnreceescsensassaosesnssens 76
Figurc12: Mine and IMS event locations for area 41. . eereeseseesetsanennos 89
Figure13: IMS event locaticns for area 42. . reeeesresesnasasesansenenssenes 96
Figure14: Mine and IMS event locations for area 43. .......cccevveeneevenrnnnecscessessnsssssases 103
Figurel5: Mine and IMS event locations for area 44, ......... cerestenesaenesaessaarsssnnesarassents 111
Figure16: Mine and IMS event locations for area 45. ........o.ceoeeevrereenrnensaesessseneensses 118
Figure17: IMS event locations for area S4. .......oveeeeieeneneeneseenerseenuercesussnsossssasesses 123
Figure 18: Mine and IMS event locations for area 55. .....ccveereereeenerecressessasrsseseases 133
Figure19: Mine and IMS event locations for area 56. ........ooevrercecevnerereenrenecesenveanses 145
Figure20: Mine ans IMS cvent locations for area 57. .....ccceveeeeiecernensecnrnianeneacenses 155
Figure21: Mine and IMS event locations for area 58. .......coceocerenienrenrneniesssnescennanes 160
Figure22: IMS event locations for area 59. ......... eetesteeesaesneesteesares seestoenses 165
Figure23: IMS event locations fC7ared 6). .....vcveeerrcnereesestensessssessesnesseseesessnaasassases 168
Figurc24: IMS events locations for area 61. Borders between Estonia, Latvia and Russia
ATC MUSSIMIL. cueeetieiraiereeecresereesaesesersessessssases sesesannasassassaases sterasstosansentassenssnrassssasssasansans 171
FigureZ5: IMS events 1ocations fOr ar€a 62. ....c.oevecceeveecrreerecses cosmenmeeersassasasssassnsanes 176

Avcession Tor
RTIS GRA&I
DTIC TAS
Unannouured

DDCQ1
N

Juctification |

By
D ibn
ey | Distrib tiem/ f ]
) e T Av‘*ha‘uniuy Codes
. ; Avail a::d:or
Dist | Spootal
J
A\l
i <
|| 5




Table 1:
Tahle 2:
Table 3:
Table 4:
Table S:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Taole 15:
Table 16:
Table 17:
Table 18:
Tabie 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:
Table 37:
Table 38:
Table 39:
Taole 40:
Table 41:
Table 42:
Table 43:

Reference events fOr area 28 .........cweeeceresnnccrnacsnsssssssssssssasssssossssassssassonsssasss 19
Mine 10CatONS fOr area 28 ......cccveveeeree ceressvsennessesosssssssssasssnssessasssasssssssassssasssons 19
Events found in the Helsinki bulletin for area 28 ... iiiviinniecicninncsecssneses 20
Sorted events for area 28 rersessuasstntesstsesnessnassraessasntases 21
Reference events fOr ared 29 .........cvececneccronsenresssesssssnessessassssessssssassssasssssssass 23
Mine 10cations fOr Ared 29 ..cucveercnricnsenacstssessestecaessassesssnssssasssssensssassssss 23
Events found in the Helsinki bulletin for area 29 ........uveeevennnreccnnenssnnesveces 24
Sorted eVEnts £Or area 29 ....civveirrireernrensrerssnenrsessassssssssssssanessstssssasessasessissass 24
Reference events for area 30 ......ieiveereneeinnecresssesaecsanssassrsessesssscsssessasssesssass 27
Mine 10cations fOr ArCa 30 ....cocvrverrerreersenraenriesensessassaesssersessanessassasssanssssssasessass 27
Events found in the Helsinki bulletin for area 30 .......cocceveenrnrccrnnnrencssncssesenns 28
Sorted events fOr area 30 ......cvciireneriresinesesiesssessasaesssessassssessassssessasssasssssssans 30
Reference events for area 34 .......ceoivencvessnsennessesessensassessassssssessessasssassssrsssaass 33
Mine 10cations fOr area 34 ........iieerennenenenseesssssessasiesessaessosssssssassssessasssass 33
Events found in the Helsinki bulletin for area 34 .......uuiveeeeecrenveninnrrerenccreene 34
Sorted events fOr area 34 .......ceuvvecereecriesecsiernesessessesnsessessassssessasssessassssssssses 3
Reference events fOr arEa 33 .......ccccvererieereeeressessiessessecsacssens sessuessesssasssesssnsosans 39
Mine 10CatioNs fOr @re@ 35 ...ccvoreiiereereneesennesinessesaesssestesssnessasssssssassssassassaass 39
Events found in the Helsinki bulletin for area 35 ......coocveeevnirennreeenneessnescreenes 40
Sorted events fOr are@ 35 ...vovivverierreneeessrnssesssesaisssessnssssssesssssssanssessesesasasans 41
Reference events fOr area 30 .......uuvieireereeneesssersnsacsssessessnsessessassssersssssassssas 45
Mine 10CAHONS fOF ATEA 36 ....c.ueevireiereerirereeersrseessessessesssesssssssesssssasesssensasssasasnes 46
Events found in the Helsinki bulletin for area 36 ......oouverveeeervierrviennenisnsessenes 47
Sorted eVents fOr Area 30 .....ccuiriierineenreereesenssesssessessesssestessssessessasssssessssssssseass 50
Reference 2vents fOr ArEa 37 .....eireeneincneenensesessseesestaassssssssessssssnssseassssians 55
Mine 10CAHONS £OF ATEA 37 ..c.evveeeiveirerreiieecrsnssessnesssaessnsstnessssssersosssssessssasssasnns 55
Events found in the Helsinki bulletin for area 37 ........covvveeevimneenceeenveraessennns 56
Sorted events fOr area 37 .....cccoveeevrieveenieesreesiesisessesssssssansasssresssesssssesssesssanens 57
Reference events for area 38 ........occoveeieeiineeeerrenecssesrscsssessesssessnnens sessasssans 61
Mine 10cations for are@ 38 ... iccerieiicieireienrrrecseessesreessesaresressresassneenns 61
Events found in the Helsinki bulletin for area 38 .......cccoeeeeevrvecrcnrenireenrennn. 61
Sorted events fOr area 38 .......viveieereeesreererreresssrassssestasses sosssessrssessssssmsaeens 62
Reference events fOr are@ 39 ... vveeiireeereescenrnectessseeesssssssnsesssesossssersassens 65
Mine 10Cations fOr Ared 3T .....ocuvirieieiriieerrnesseerereress ceveessresassseonsessssersnssses 65
Eveats found in the Helsinki bulletin for area 39 ......oevvvveevcennniineeiinrrenreenns 65
Sorted events fOr area 39 ...t e tee e cossssssste s sneessanssssaeenn 66
Reference events {00 85€a 40 .....veiveeiiriieecriesinreserseessssssssssessssssessosssenesssrnresses 71
Mine 1ocations fOr arca 40 ......eieeeeciieceeeseeecrereecrtentnesresteesssreesseeessssessnsesssanes 71
Events found in the Helsinki bulletin for area 40 ...........cccvvveevvecceeninvearnrescncnns 72
Sorted events fOr aread 40 ......ooveoeeeeeeveeeeceeeeeirerciraenr e sressesseseecsesessssssseessnaens 75
Reference events fOr are@ 41 ... o ivciiienieeceiresseesesecseesssssesssessssnesssrsssrssens 79
Mine JIocations for Area@ 41 ... eecsteeeessee e esnae s e s s aeaan 80
Events found in the Helsinki bulletin for area 41 .......cccoovveevvevereerssverveeceenes 82
v
L o ® ® - L ]




Table 44:
Table 45:
Table 46:
Table 47:
Table 48:
Table 49:
Table 50:
Tabie 51:
Table 52:
Table 53:
Table 54:
Table 55:
Table 56:
Table 57:
Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:
Table 67:
Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:
Table 74:
Table 75:
Table 76:
Table 77:
Table 78:
Table 79:
Table 80:
Table 81:
Table 82:
Table 83:
Table 84:
Table 85:
Table 86:

Sorted EVENtS fOT ArEA 41 .....vvucevveeeerserseasensesasssassosssssessscssssssasssssssssassesansssessases 86
Reference evVents fOr area 42 .........cceervercrsnvssesrrssssiasssssassasesssssssssssssssnassrsasesesse 93
Events found in the Helsinki bulletin for area 42 .........cuueiinvninsnnssonsecssonns 94
Sorted events for area 42 ......... ceesreresseessaestseaensnressereesasensashts 95
Reference events for area 43 ... o vessessaseaeassaestasetsressatss 99
Mine locations for area 43 veeereessnennsensssnnaes 99
Events found in the Helsinki bulletin for area 43 ............... rr sreseesaeseanses 100
Sorted events fOr Area 43 ......oveennrenncrecrsnsesssssasssarasssesssssssssassessasssassesnassssonss 102
Reference events for area 44 ..... vevtesnesessanesstasanne 107
Mine 10CatHONS fOr ArEa 4 .....ocuvevreeenrersrenrnecsaresssacsssecsanessssssscssssessssstansssssses 107
Events found in the Helsinki bulletin for area 44 ...........ccoeruercrnercessacvcseerses 108
Sorted everts for area 44 ... reestesseesssressnssstasasesatsanesssneses 110
Reference events for area 45 ... vevesevasenserens 115
Mine 10CatONS fOr Area 45 ...c..ccciiivecrreersnsrersssencssnsssecsssssnesssssssssessasssasssssasses 116
Events found in the Helsinki bulletin for area 45 ........ccovvecreceereveeneccrsesnsonns 116
Sorted eVents fOr Area 45 .....covviviceeirienssnenrensssnesssessasessssacossasasssassrnessasssasassss 117
Reference events for area 54 ......... eeressnseeesesanassssseestnsssasstattestesansase 121
Events found in the Helsinki bulletin for area 54 ......ovouveniervvnnensensaccrennens 121
Sorted eVEnts fOr Area 34 ... viierrninsienreersnecsnessecsssasesssassssessssssssasssasasses 123
Reference evVents fOr area 539 ........ocvcrecrrerreecsessseesssnessssssssssssssssassssssssssesnsns 127
Mine 10Cations fOr arCa 59 .ccevviiiiecrecnrinsriersnssnsssnnsressesesssssssssonsseassessasssnsoses 128
Events found in the Helsinki bulletin for area 55 .....coovveeeeeerrcrninsnneessnneeronnes 128
Sorted events fOr area S35 ....cvvcververecceeisnrerseressessssesnsenes teverseeesranans 131
Reference eVEnts fOr QA TO .uccvvrvcrrcrnersreiseensssnessereosssssnsnersrrasssansesassasssanan 137
Mine locations for area 56 .........ceecereeeerrerereeseraessensaens 137
Events found in the Helsinki bulletin for area 56 ......cuoovvevrmnrveersvecrssecnnnes 138
Sorted EVENtS fOr ArEA 56 ....cceeeeieciecreeerereerssssaessesisessesssssesssessasssnsssessasasasenss 142
Reference events fOr rea 57 .......cvieviemrrncreerssencrsesssesesssssesssasessossssessansssansens 149
Mine 10CAtioNS fOr QTR ST ..cuvivieeceecceceerenveessreessseersseesssssessasassesessasssasassaanans 149
Events found in the Helsinki bulletttin for area 57 .......oocoveveeervecneciessrsernenns 150
Sorted eVENts fOT QT8 57 ....vcveeerieeseiecereeivsresssasessasersesessassessasessansssessansssaseses 153
Reference events fOr area S8 .....iiiirrciniiiene svsversrseessrsessessssssssosssressssnasensne 159
Mine 1ocations fOr @rea S8 .... c...... voreecrvicereeertreesinresesrsnersesseressssessnsasennns 159
Events tound in the Helsinki bulletinn for area 58 .....cvveeeeiiivieernreienneererennens 159
Sorted eVents fOr area S8 ....cccvvvievieecerceireieeeessessesssassssesssasssssasessessasssasans 160
Reference events for area SO ........ieviienireieeecrvesrnesseesssnseersssesssesssesssssessasans 163
Events found in the Helsinki bulletin for area 59 .....cvvvcovvveirevverneeireennees 163
Sorted events for area 59 ....cceveeeievveenreenvennenne  tvenmessassessavaeereeessanessaesereeesaanans 163
Reference events fOr @rea 01 ........uieoieerviceenseenierssaessssssersrssssseessssesssssssnsas 171
Events found in the Helsinki bulletin for area 61 ........coovcevveerereersreecinesrnnnns 171
Sorted events fOr @rea O1 ......ccvvvviierriniiiieniiesenessvscersessessortesssssssossssassssnsssnss 172
Reference events fOr area 02 .... ...ovecveevveenveeseessverssacsssssessssnsessessssssnssessansas 175
Events found in the Helsinki bulletin for area 62 .....cecvvvvveovvirneeecivesevenane, 175
vi




Table 87:
Table 88:
Table 89:
Table 90:
Table 91:
Table 92:
Table 93:
Table 94:
Table 95:

Sorted events for area 62 ............. recessarsesssrsrsessesessassesnetensrssssssnine 176

Processing parameters for FINESA data ..., 181
SPOT mine locations .........ccceeevenene reessesssestesarestesseesstestonsassesssesasnssts 185
Helsinki mine IOCAUONS .....ccveeererieeienreisenssnssaesssessessaessesssesssersassassasssssssssoseas 188
Old Helsinki mine locations .........c.ceceeenenne - 191
Norwegian mine locations ...... 194
Mine locations from OthEr SOUICES ......c.cccceiressessessensessensessesssesassassassasssssasosss 196
JOG MINE IOCALOMS ..vveererreerrerreeniinsnereeseasaessesessssssssaessasssssssasssesssssssasessassesstsess 197
Identification Of the refErENCE EVENLS ......ceerceereiaerensenserersersesersessessssassssnseasses 203

vii




viii




1. INTRGDUCTION

This report is the third of a series presenting the results of a study using recordings
of events from Scandinavia in order to construct a iist of reference events for each of the
Scandinavian arrays. The first report (Riviere-Barbier, 1993a) gives a thorough descrip-
tion of the procedure followed to define these reference events and presents the results for
the ARCESS array. The second report (Rivigre-Barbier, 1993b) presents the results for the
NORESS array, and the third report, for the FINESA array.

The results presented in this report werc obtained using data recorded at the
FINESA array. Figure 26 shows a map of Scandinavia on which were superimposed the
different areas that were studied independently. Twenty-four areas were studied using
FINESA data: areas 28, 29, 30, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 54, 55, 56, 57,
58, 59, 60, 61 and 62.

Recordings on the vertical channel (sz) of the element FIA1 were used in the
waveform comparison process. General information and the results of the processing are
presented for each area in Appendix 1. Processing parameters are listed in Appendix 2.
Lists of the mine locations from several sources, already provided in both previous
reports, are given in Appendix 3.

2. AREA DESCRIPTION

The parameters used to characterize the areas are given below.
2.1. Latitude

Upper and lower latitude limits of the studied area are given in this field. For the
part of Scandinavia described in this report, the lowest latitude is 56 degrees and the high-
est latitude is 66 degrees. Area sizes in latitude are 2 degrees. All latitudes given in this
report are North of the Equator.
22, Longitude

Upper and lower longitude limits of the studied area are given in this field. For the
part of Scandinavia described in this report, the smallest longitude is 18 degrees and the
largest longitude is 38 degrees. Area sizes in longitude can vary from 1.0 degree to 6.0
degrees. Longitudes given in this report are East of the Greenwich meridian.
2.3. Number of evenis in IMS2

This is the number of events located within a particular area by the IMS and stored
in the IMS2 database account at the time of the selection, January 16, 1993. At that time,

the database contained events that occurred between November 1990 and January 12,
1993.




Figure 25: Map of Scandinavia showing the 64 areas that are being used to define a list
of reference events for each array NORESS, ARCESS and FINESA. The
arrays are represented by their central element: NRAO, ARAQ, FIAQ.
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2.4. Local magnitude range

The local magnitude range is used to select the events from a particular area. The
range is used to obtain a representative data set of the area. The events were selected based
on decreasing magnitude in order to get the largest events. When no magnitude range is
giver, all events located in the area were used in the processing. This happened when too
few large events were available for a given area.

2.5. Number of events within the magnitude range

This number is either equal to or lower than the number of events in the IMS data-
base. Not all events located by the IMS and whose locations are stored in the database
have waveforms. Technical problems at the array, software and hardware failures, and
misidentification by the expert system can lead to lost of waveforms.

2.6. Number of processed events

The number of processed events is, in most cases, smaller than the number of
events within the magnitude range. A specific length of signal is required for the computa-
tion, and the waveform segment available on disk may not be long enough. Also, an event
recording can be made of two waveform segments, a case that is not handled by the pro-
cessing program.
2.7. Frequency range used to process the data

For each area, a frequency range is defined to filter the data. The high frequency
corner is always set to 16.0 Hz. The low frequency corner varies from 1.0 to 3.0 Hz.
2.8. Processed signal length

The signal length needed for processing should include all phases and therefore, is
distance dependent. The signal length is defined to contain the beginning of the first phase
and the end of the last phase associated with the event. The total length includes the signal
plus 1/8 of the signal length at each end since a 10% cosine taper is applied to the data.

2.9. Number of reference events
This gives the number of events that need to be used to identify most of the events

located within a given area. The table listing these reference events gives the following
information:

- the event number: related to the processing;

- the IMS orid: IMS event number in the database;

- the IMS arid: IMS number for the first phase associated with the event at the

array,

- the IMS wfid: IMS waveform number, in this study only waveforms recorded on

the vertical channel (sz) of the element FIA1 of the array were used;

- the threshold: lowest cross-correlation value between a given reference event

characterizing a group and any event in this particular group. Below this value,
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events do not belong to the group represented by the reference event. When a ref-
erence event is defined for a group of only two events, no threshold value is given.
- the group: corresponds to the event classification using the cluster analysis
method.

2.10. Reported mine locations
Scandinavia has a very large and important mining industry. The vast majority of

the events recorded in the area are related to the mining activity either directly as mine
blasts or indirectly like as induced events (tremors). In Appendix 2, lists of the different
mine locations are given. These lists have four main sources: SPOT photos, the bulletin
published by the University of Helsinki, the Norwegiar: bulletin, and Joint Operations
Graphic (JOG) maps from the American Defense Mapping Agency. The mine locations
found on SPOT photos are the most reliable locations but the SPOT photos available
cover only a small part of the studied area. The locations provided in the Helsinki bulletin
have recently been updated based on SPOT locations and on information that the Finnish
researchers have obtained directly from the mines. Based on these new locations, the Hel-
sinki mine labelling changed after May 1991. This list is probably the most complete list
for Scandinavia despite the fact that some large mines located outside of Finnish territory
are missing. An attempt was made to map the old Helsinki mine labels with the new
labels. This mapping is shown in the table giving the new Helsinki mine locations. The
Norwegian bulletin gives a list of accurate mine locations located mostly in Norway. The
JOG maps give accurate mine locations but they are not recent enough: sonie new mines
may be missing and old mines may not be active any more. For each area, a table gives:

- the label: symbol used on the IMS maps,

- the location: latitude and longitude,

- the source of information.

2.11. Number of events found in the Helsinki bulletin

The bulletin published by the University of Helsinki provided extensive lists of
events occurring in Scandinavia. Most of the mining events reported in this bulletin have a
“manual location” which means that the Finnish analysts visually assigned these events to

a particular mine. However, for this particular area, only events with an automatic location
have been reported.

A software was used to match the events reported in the Helsinki bulletin with the
studied events applying the following parameters:
- the distance between associated events should not be more than 1°,
- the difference in origin time should not be more than 20 seconds.

One-thousand-six events from the Helsinki bulletin were associated with an event
from the IMS database. Five-hundred-thirty-one had “manual locations” and the remain-
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ing four-hundred-seventy-five events had “automatic locations”.
For each area, a table listing the studied events that were found in the Helsinki bul-
letin based on the criteria described above gives:
- the event number: this number is related to the processing,
- the event orid: number identifying the event in the IMS database,
- the origin time: from the IMS origin table,
- the local magnitude: from the IMS origin table,
- the Helsinki Jocation: either a latitude and longitude if the event was located
automatically or a mine label if the event was located manually,
- the Helsinki identification:
if the event was located manually, the iabel ‘EXP’ (for explosion) is used;
if the event was identified as being a quarry blast, the label ‘QB’ is used;
if the event was identified as being a probable quarry blast, the label ‘P.QB’ is
used;
if the event was identified as being a local earthquake, the label ‘LB’ was used;
if the event was identified as being a regional distance event, the label ‘R’ was
used;
if the event was identified as being an earthquake, the label ‘EARTH’ is used;
if the event was identified as being probably an earthquake, the label ‘PE.’ is
used.
When the event was not identified in the Helsinki bulletin, no label is shown. The
labeis QB, P.QB, LB and R were used during the GSETT experiment only.
- the group: corresponds to the eveat classification using the cluster analysis
method.

2.12. Events with the most reliable classification
For each area, events were sorted into groups based on their waveform similarities.

A table gives the list of the events included in each group. Events with a too low signal-to-
noise ratio and events that were mixed with other evenis on the same waveform (except
when these events were very large and when they all belonged to the same group) were not
included in this list. The table includes the following information:

- the event number: this number is related to the processing,

- the event orid: number identifying the event in the IMS database,

- the origin time: from the IMS origin table,

- the location: from the IMS origin table,

- the local magnitude: from the IMS origin table,

- the group: corresponds to the event classification using the cluster analysis

method.

2.13. Remarks
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For each area, comments are made about the events and their classification. Com-
parisons are made between mine locations and event locations. Any particular features
seen on the data are reported.

2.14. Mine and event locations

A map showing the IMS event locations and the mine locations from the Norwe-
gian bulletin, the Helsinki bulietin and the JOG maps are plotted for each area. This map
allows the comparison between the different sets of mine locations mentioned above as
well as the comparison between the event locations and the mine locations.

3. CONCLUSION

One-thousand-eight-hundred-forty-six events were processed during this study.
Two-hundred-twenty-five reference events have been defined to represent the event types
recorded at FINESA for distances between 0 and 7.5 degrees. Some of the reference
events may be redundant when groups of events overlap boundaries between areas.
Among the studied event, one-thousand-onc-hundred-forty-seven events were reliably
associated with a reference event

Among the studied events, one-thousand-six were found in the Helsinki bulletin
including five-hundred-eighty-two events with ‘manual locations’, nineteen events identi-
fied as being ‘quarry blasts’, one event identified as being a ‘probable quarry blast’, five
events were identified as ‘local blasts’, two events were identified as ‘regional events’,
two events were identified as being earthquakes and two others as being ‘probably earth-
quakes’.

This area shows the lowest level of naiural seismicity with respect to areas sur-
rounding ARCESS and NORESS considering the numbe: of natural events reported in the
Helsinki bulietin. None of these four events was associated with a group which means that
no aftershocks of similar sizes occurred.

Reference events could not be defined for arca 60 only because of a too small data
set of events with too low signal-to-noise-ratios.

As alrady mentioned in the first report. the comparison between tiie mine loca-
tious and the IMS event locations pointed cut the existence of bias in distance and in azi-
muth in the IMS locations (e.g. area 39).

This part of Scandinavia shows the Jargest number of reported mines. This high
mine density made it more difficult to associate a reference event witk a particula: mine.
For a few areas, despite a large number of events with tight locatiens, no mines have been
reported (e.g. area 62).
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AREA 28
Latitude: 64 - 66°N
Longitude: 24 - 26°E
Local magnitude range: -
Number of events in IMS2: 103
Number of events within the magnitude range: 108
Number of processed events: 35
Frequency range used tc proccss the data: 2 - 16 Hz
Processed signal length: 9 s. before P, 84 s. after P
Number of reference events: 2

Table 88: Reference events for area 28

Event# | IMS orid IMS arid IMS wfid | Threshold Group

3 7627 593946 437498 - A

7 19295 743968 619120 0.83 B

Reported mine locatiors:

Table 89: Mine locations for area 28

Label Latitude | Longitude Origin
HA21 64.1 24.7 old_Hels
HM9 64.1 24.7 Hels
HA24 64.4 25.2 old_Hels
HM11 6441 25.15 Hels
N106 64.41 25.15 Norw
HM22 65.78 24.70 Hels
N107 65.78 24.70 Norw
HA25 65.8 24.7 old_Hels
N120 65.90 2447 Norw
19




Number of events found in the Helsinki bulletin: 31

Tabie 90: Events found in the Helsinki bulletin for area 28

Event# | IMS orid IMS origin time iMSml | HEL location | HEL label | Group
1 3005 | 12190 | 1417:565 | 140 | 8545 | 2569 | - | 2
23 | 322356 | ommr | 1227381 131 | 6516 | 2547 i ?
% | 325707 | app2 | 07454211 140 | 65.11 | 25.59 . ?
32 | 340308 | 928m2 | 13:07:092| 160 | 6511|2564 - ?
5 15958 | 372891 | 08:28:168 | 132 | 6442 | 2410 . 7
9 19325 | 425@1 | 17:52:150 | 123 | 6438 | 2418 | LB ?
10 21337 | spm1 | 1254:528 | 120 | 64.18 | 24.02 ] ?
18 | 32099 | 272892 | 13:41:53.4 | 107 | 6426 | 2431 i ?
29 | 337507 | 8m31/2 | 16:13:574 | 108 | 64.66 | 2436 . 7
2 8324 | 1172690 | 19:57:273 | 156 HA2S EXP ?
4 9376 | 12891 | u:56:00.1 | 213 HA25 EXP ?
6 18124 | 41791 | 1924465 | 165 HA25 EXP ?
1 07147 | spp1 | 17:03:597 | 170 HA2S EXP ?
12 2184 | spom1 | 1515309 | - HA25 EXP ?
15 38405 | 961 | 17:04:507 | 178 HM22 EXP 9
16 41703 | 92681 | 10:59:590 | 2.00 AM22 EXP ?
17 | 301329 | 1amt | 1215357 | 168 HM22 EXP ?
19 | 321011 | 22892 | 1614350 |  1.53 HM22 EXP | 2
0 | 324243 | 31992 | 12:56:320 | 1.59 1HM22 EXP ?
21 | 382 | 3092 | 18:19463 | 170 HM22 EXP :
2 | 321744 | 3692 | 18:14:476 | 147 HM22 EXP ?
u | 323572 | 3B1m2 | 1932296 | 1.8 HM?22 EXP y
27 | 326832 | 4mm2 | 17:09:223 | 1.53 HM?22 EXP ?
8 | 33206 | /M2 | 1537072 119 HM22 EXP 7
30 | 339009 | 91082 | 17:09374 | 174 HM22 EXP ?
31| 330136 | 917P2 | 17:08:414 | - HM22 EXP 9
3 62§ Vise1 | 15082 | 192 HA25 EXP A
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Table 90: Events found in the Helsinki bulletin for area 28

Event# | IMS orid IMS origin time IMS mi HEL location | HEL label | Group
13 | 24589 | S;30®1 | 17:00:254 | 181 HA2S | EXP _
7 19295 4/1991 17:01:54.3 1.84 HA25 EXP B
14 259 6/7/91 18:56:11.8 2.00 HM22 EXP B
25 323575 3/31/92 | 20:05:10.1 1.66 HM22 EXP B
Evenzs with the most reliable classification:
Table 91: Sorted events for area 28
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
3 7627 1/15/91 11:55:08.2 65.8070 25.1888 1.92 A
13 24589 573091 17:00:25.4 65.8514 25.3562 1.81 A
7 19295 4/19/91 17:01:54.3 65.7607 25.1053 1.84 B
14 23900 6791 18:56:11.8 65.7913 25.0167 2.00 B
25 323575 3/31/92 20:05:10.1 65.8121 25.1158 1.66 B
Remarks:

-Events from groups A and B are identified as coming from the same mine HM22
in the Helsinki bulletin.
- Events 11, 21, 30, 31 showed similatities with events from group B (same Lg - P
tumes) and were also located at mine HM22 in the Helsinki bulletin.
- The events located South have the same Lg - P time but different shape of the P
arrival. In the Helsinki bulletin, an automatic location is given for these events.

- Events 1, 23, 26, 32 are close to each other according to the Helsinki locations
and the cluster analysis put them in the same group; this could not be confirmed
visually because of too low signal-to-noise ratios. The same remark can be made
for events 5,9 ,10, 18 and 29.
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Mine and event locations:

Figure 27: Mine and IMS event locations for area 28.
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Latitude: 64- 66°N
Longitude: 26 - 30°E

Local magnitude range: -
Number of events in IMS2: 62
Number of evenis within the magnitude range: 62
Number of processed events: 25

Frequency range used to process the data: 2 - 16 Hz
Processed signal length: 10 s. before P, 90 s. after P
Number of reference events: 6

AREA 29

Table 92: Reference events for area 29

Reported mine locations:

Event# | IMS orid IMSarid | IMSwfid | Threshold Group
17 328210 1277333 | 2080338 0.80 A
1 10023 538536 621874 - B
3 14427 711244 499601 - C
5 18599 738755 581917 0.86 D
24 343478 1503612 2828433 0.86 E
6 19829 754700 699026 - F
Table 93: Mine locations for area 29
Label Latitude | Longitude Origin
HA22 64.1 271 old_Hels
HM10 64.1 271 Hels
old(HMS) 64.1 28.1 old_Hels
HM8 64.12 28.06 Hels
Ni26 64.12 28.06 Norw
HA23 64.2 280 old_Hels
HA26 65.8 28.1 old_Hels
HM2S 65.8 28.1 Hels
23
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Number of events found in the Helsinki bullesin: 18

Table 94: Events found in the Helsinki builetin for area 29

Event# | IMS orid IMS origin time IMSml { HEL location { HEL label | Group
4 | 16776 | ampl | lzeso1 | 142 | ea2s | 2196 | - | 7
7 22196 5/591 | 14:55:01.3 1.67 64.26 27:96 - ?
13 313081 1/25/92 | 03:14:48.3 L.77 65.74 | 271.09 PE. ?

18 328680 5/22/92 | 08:26:07.1 206 6584 | 28.87 EART ?

19 330139 6/10/92 | 12:50:26.7 140 6509 | 25.710 - ?

2 14119 | 31281 | 12114134 | 152 | old(HMS) EXP 7
16 324914 411192 13:27:12.9 1.38 HMS EXP ? !
10 301795 11/1981 | 14:03:50.8 1.46 HMS EXP A

14 315379 1/3192 | 13:17:31.3 - 64.14 | 2744 - A

17 328210 5/1802 | 13:17:53.8 1.37 HMS EXP A

1 10023 11/29/90 | 11:09:33.5 1.55 old(HM8) EXP B

11 302298 12/4/81 | 13:17:35.6 1.48 HMB EXP B

3 14427 3/20/91 | 14:10:58.7 1.03 old(HMS;) EXP C
21 340327 9/28/92 | 14:41:56.1 110 HME EXP C

5 18599 4/16/91 | 10:52:50.0 1.64 old(HM8) EXP D

8 21860 5/3/91 | 07:35:25.4 1.27 65.15 | 25.70 - D

6 19829 42501 | 11:31:16.0 1.69 64.89 | 26.37 - E

9 22604 5/1081 | 05:04:02.1 149 65.01 | 2544 - E

Events with the most reliable classification:
Table 95: Sorted events for area 29

Event# { IMS orid IMS origin time IMS lat. IMS ion. IMS mli Group
10 301795 11/19/91 14:03:50.8 | 64.2812 27.7442 146 A
14 315379 1/31/92 13:17:31.3 | 64.0141 27.5095 A
17 328210 5/18/92 13:17:53.8 | 64.0260 28.2639 1.37 A

i 10023 11/29/90 11:09:33.5 64.0977 28.9755 1.55 B
11 302298 12/4/91 13:17:35.6 | 64.2212 21,9764 1.48 B
yz
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Table 95: Sorted avents for area 29

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS m! Group
3 14421 | 30051 | 1410587 | 640889 | 27.9812 1.03 c |
21 340327 9/28/92 14:41:56.1 64.0251 28.3628 1.10 C
5 18599 4/16/91 10:52:50.0 | 64.2717 27.8544 1.64 D
8 21860 57391 07:35:254 | 65.1929 26.0641 1.27 D
15 319416 2121192 11:52:10.7 | 64.2493 27.8388 1.73 D ]
22 342815 115092 12:01:02.4 64.8111 27.4062 1.34 E
23 343284 11/10/92 | 11:43:18.8 | 64.7526 28.4381 1.44 E
24 343478 11/16/92 | 13:22:37.9 | 64.6468 28.1205 - E
6 19829 4/25/91 11:31:16.0 | 64.9855 21.3959 1.69 F
9 22604 5/10/91 05:04:02.1 64.9271 26.9928 1.49 F
Remarks:
- Events from groups A, B and C originate from mine HM8 (HA23) according to
the Helsinki bulletin.
~ Events from groups E and F, located in the center of the map (Figure 28) are far
from the reported mines.
25
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Mine and event locations:
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Figure 28:  Mine and IMS event locations for area 29,




AREA 30
Latitude: 64 - 66° N
Longitude: 30 - 36° E
Local magnitude range. -
Number of events in IMS2: 156
Number of events within the magnitude range: 156
Number of processed events: 97
Frequency range used to process the data: 1 - 16 Hz
Processed signal length: 14 s. before P, 124 s. after P
Number of reference events: 8

Table 96: Reference events for area 30

Event# | IMS orid IMSarid | IMSwfid | Threshold Group
47 315331 1140379 1655555 - A
11 7858 589545 439139 - B
44 303526 1014346 1589881 0.83 C
36 301385 1004679 1447027 0.84 D
85 343678 1504062 | 2841180 0.84 E
29 36719 913369 1144388 0.87 F
58 323109 1226772 1848612 - G
74 336551 1402243 | 2592196 0.86 H

Reported mine locations:

Table 97: Mine locations for area 30

T i emnasEa

Label Latitude | Longitude Origin
HV10 64.68 30.66 Hels
HC17 64.7 30.7 old_Heis
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Number of events found in the Helsinki bulletin: 75

Table 98: Events found in the Helsinki bulletin for area 39

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
20 23100 | SP1 | 1030232 | 235 | 6473 | 3093 S 7
2 23988 | 52491 | 12:00:02.1 | 259 | 6467 | 3067 - ?
76 | 338944 | 9162 | 11:00:069 | - | 6491 | 30.58 - ?
77 | 339961 | 9p3p2 | oss7120 ] 191 | 64.80 | 3035 - ?
78 | 340119 | 92592 | 08:58:58.5 | 159 | 64.63 | 3065 - 9
2 9494 | 11/28/90 | 12:01:184 | 277 HC17 EXP ?
3 10107 | 11/30/90 | 10:31:06.1 | 1.5 HC17 EXP 7
4 4209 | 12/550 | 11:47:083 | 226 HC17 EXP ?
6 11142 | 12/14/90 | 1031:145 | 218 HC17 EXP 7
7 7261 | 122590 | 11:00:383 | 205 HC17 EXP 7
8 4960 | 1272690 | 11:00:147 | 197 HC17 EXP 7
9 7024 | 12728/90 | 1031:136 | 223 HC17 EXP 7
10 6314 1891 | 10:41:03.1 | 2.58 HC17 EXP ?
12 13175 | 36P1 | 10:06:548 | 167 HC17 EXP ?
13 14099 | 312M1 | 1202329 | 179 HCI7 EXP ?
14 14366 | 3131 | 10:01:284 | 2.8 HCI7 EXP ?
15 15113 | 372001 | 12:07:558 | 238 HC17 EXP 7
16 15524 | 322M1 | 1200:12.1 | 156 HC17 EXP 7
17 16671 | 329m1 | 16:12:407 | 226 HC17 EXP 7
18 16669 | 32901 | 16:13:015 | 230 HC17 EXP ?
19 19245 | 4/1991 | 09:50:519 | 197 HC17 EXP 7
24 25678 | 6/501 | 12:21:08.1 | 2.03 HVI10 EXP ?
2% 31673 | 72491 | 10:00:059 | 249 HV10 EXP 7
27 6114 | 8231 | 1031:206 | 172 HV10 EXP 7
28 36121 | 82381 | 11:50:582 | 163 HV10 EXP 7
30 38090 | 9/491 | 1001441 | 192 HV10 EXP 2
31 40428 | 9/18M1 | 10:09:30.7 | 1.89 HV10 EXP ?
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Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
- 33 | 300272 | 1001691 | 11:00:57.0 | 193 HV10 Bxp | ?
34 301009 | 11191 | 11:00:143 | 2,06 HV10 EXP ?
35 301013 | 11191 | 11:00:207 | 2.1 HV10 EXP ?
37 301860 | 112091 | 11:05:588 | 2.1 HV10 EXP ?
38 301977 | 11/22/91 | 11:00:286 | 221 V10 EXP ?
4 | 302703 | 17191 | 11:16:298 | 213 HV10 EXP ?
43 303196 | 122091 | 11:00:059 | 197 HV10 EXP ?
46 313692 | 111792 | 11:00:31.4 | 230 HV10 EXP ?
49 319360 | 21992 | 12:26:300 | 278 HV10 EXP ?
50 | 319402 | 22192 | 11:01:535 | 272 HV10 EXP 7
53 319737 | 34m2 | 1120092 | 2.2 HV10 EXP ?
4 320299 | 31192 | 10:00:027 | 199 HV10 EXP ?
55 322306 | 31392 | 10:01:23.5 | 190 HV10 EXP ?
56 320979 | 318m2 | 10:00:36.1 | 267 HV10 EXP 7
57 321730 | 32092 | 10:00:23.9 | 2.55 HV10 EXP ?
62 326369 | 42992 | 09:07:18.5 | 191 HV10 EXP ?
63 271312 | 5sm2 | 09:00353 | 244 HV10 EXP ?
65 329812 | 6/592 | 09:01:280 | 2.06 HVI0 EXP ?
66 331053 | 61992 | 09:12:53.5 |  2.01 HV10 EXP ?
68 332632 | 7892 | 09:00:088 | 2.22 HV10 EXP ?
69 332865 | 71092 | 10:00:09.4 | 232 HV10 EXP ?
70 333605 | 7172 | 10:01:57.7 | 231 HV10 EXP ?
7 334046 | 72292 | 09:00:01.2 | 2,08 HV10 EXP ?
7 | 334786 | 73192 | 09:32:457 | 183 HV10 EXP ?
; 73 335821 | 8/14/92 | 08:59:37.5 | 1.90 HVI0 EXP ?
; 47 315331 | 124092 | 10:18:519 | 2,68 HV10 EXP A
i 59 325113 | 4Bm2 | 09:04:524 | 2.62 HV10 EXP A
| 11 7858 Y1601 | 10:10:54.5 |  2.15 HC17 EXP B
|
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Table 98: Events found in the Helsinki bulletin for area 30




Table 98: Events found in the Helsinki bulletin for area 30

Event# | IMS orid IMS origin time IMSmi | HEL location | HEL label | Group
1 A5892 11/16/90 1;—:_41:20.4 2.65 HC17 EXP C=
5 300010 127750 | 10:02:26.1 241 HC17 EXP C
41 302782 12/6/91 | 10:36:24.2 221 HV10 EXP C
4 303526 12/25/91 | 11:04:46.1 2.68 HV10 EXP C
48 315353 13192 | 10:00:44.5 2,62 HV10 EXP C
60 326491 4/8/92 | 1001:49.2 273 HV1) EXP C
61 325447 4/22/92 | 09:00:25.3 244 HV10 EXP C
36 301385 11/6/91 | 11:22:24.9 2.36 HV10 EXP D
40 302781 12/6/91 | 10:14:50.2 2.08 HV10 EXP D
25 28157 6/26/91 | 11:00:13.3 2.67 HV10 EXP E
39 302406 11/29/91 | 11:00:27.0 217 HV10 EXP E
67 332092 7192 | 09:50:14.1 2.28 HV10 EXP E
23 24848 5/3191 | 10:40:37.2 2.53 64.64 | 30.84 - F
29 36719 8/28/91 | 12:00:31.7 225 HV10 EXP F
45 313144 1/10/92 | 11:02:14.3 2.50 HV10 EXP F
64 327905 511502 { 09:22:22.2 220 HV10 EXP F
58 323109 32502 | 10:00:08.6 294 HV10 EXP G
75 337847 9/4/92 | 09:00:06.9 224 64.53 | 30.83 - G
32 300151 107291 | 14:31:25.3 241 HVi0 EXP H
74 336551 82192 | 09:09:29.4 207 64.61 | 30.71 - H
Events with the most reliable classification:
Table 99: Sorted events for area 30
Event# { IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
47 315331 1124792 10:18:51.9 | 64.7161 31.0024 2.68 A
59 325713 43192 09:04:52.4 64.6812 30.6402 2.62 A
11 7858 1/16/91 10:10:54.5 | 64.6787 30.8695 2.15 B
87 343866 11/20/92 | 09:59:48.7 64.6071 31.2084 1.99 B
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Table 99: Sorted events for area 30

Event# | IMS orid IMS origin time IMS lat. IMS lon. iMS m! Group
1 58951 11/16/90 | 12:41:204 | 64.6455 30.8761 2.65 C |
5 300010 12/7/90 | 10:02:26.1 § 64.8053 31.4884 241
41 302782 12/6/91 10:36:24.2 | 64.7337 30.4234 227
44 303526 1272501 | 11:04:46.1 | 64.6965 30.3746 2.68
48 315353 1/3192 | 10:00:44.5 | 64.7431 30.8949 2.62
52 319734 3/4/92 11:08:47.9 | 64.6877 30.7038 2.38
60 326491 4/8/92 10:01:49.2 | 64.6365 31.4732 2.73
61 325447 4/22/92 | 09:00:25.3 | 64.6782 30.6175 244

36 301385 11/6/91 11:22:24.9 | 64.5590 31.3018 2.36
40 302781 12/6/91 10:14:50.2 | 64.7089 30.6132 2.08
92 345751 12/18/92 | 09:59:59.8 | 64.6281 30.5839 -

omimizn|lelojmja|mimiomoloimolojo(alalojoalaolola

25 28157 6/26/91 11:00:13.3 | 64.7586 30.4693 2.67
39 302406 1129/91 | 11:00:27.0 | 64.7167 30.7461 217
6/ 332092 7/1/92 09:50:14.1 | 64.8007 32.9261 228
85 343678 11/18/92 | 10:20:07.6 | 64.6116 31.0726 2.69
23 24848 53191 10:40:37.2 | 64.7029 30.8697 253
29 36719 8/28/91 12:00:31.7 | 64.6505 31.0328 225
45 313144 1/10/92 11:02:143 | 64.7120 30.4328 2.50
64 327905 5/15/92 | 09:22:222 | 64.6953 30.6164 2.20
58 323109 3/25/92 10:00:08.6 | 64.6750 30.7476 294
75 337847 9/4/92 09:00:06.9 § 64.58%4 30.9218 224
32 300151 10/2/91 14:31:253 | 64.7046 30.5705 241
74 336551 8/21/92 09:09:294 | 64.6493 31.2611 2.07
96 347918 1/15/93 09:59:49.1 64.6506 30.9391 2.04
Remarks:

- Most of the events located in this area are identified in the Helsinki bulletin as
originating from mine HV10 (HC17).

- Except for a few events, the locations are tight around this mine.

- Most of these events are found on the cluster tree at a cross-correlation level
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greater than 0.72, including the events that could not be identified because of too
low signal-to-noise ratios.
Mine and event locations:

Figure 29: Mine and IMS event locatoins for area 30.
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AREA 34

Latitude: G2 - 64°N

Longitude: 18 - 24°E

Local magnitude range: > 1 Q)

Number of events in IMS2: 395

Number of evenis within the magnitude range: 83
Number of processcd events: 69

Frequency range used to process tne data: 2 - 16 Hz
Processed signal length: 7 s. before P, 67 s. after P
Number of reference events: 11

'Table 100: Reference avents for area 34
Event# | IMS orid IMSarid | IMSwfid | Threshold Group
10 13811 705875 485950 0.85 A
48 322157 1225518 1845105 - B
1 2752 529297 591967 - C
59 329124 1286176 2105542 093 D
26 34078 877580 1089833 0.94 E
46 320401 1214436 1707882 0.94 F
17 23405 789048 794109 - G
61 330243 1289893 2156926 - H
29 38170 926091 1204364 090 I
35 326941 1238531 20148G0 0.89 J
13 15228 711216 499213 0.85 K
Reported mine locations:
Table 101: Mine locations for area 34
Label Latitude | Longitude Qrigin:
HA9 62.6 236 old_Hels
HM21 62.6 23.6 Heis
HA10 62.7 232 old_Heis
HM20 62.7 23.2 Hels
33
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Table 101: Mine locations for area 34

Label Latitude | Longitude Origin
HAIlI 62.8 j22-;.9 old_Hels
HM14 62.8 229 Hels
N218 | 63.86670 | 20.21670 Norw
N215 | 63.91670 20.10 Norw
N219 | 6391670 2030 Norw
N217 | 6393330 | 20.06670 Norw

Number of events found in the Helsinki bulletin: 51

Table 102: Events found in the Helsinki bulletin for area 34

L R R AT S g;,“;,,;,,»mns ﬂ' 02

Event# | IMS orid IMS origin time IMS ml HEL location | HEL label | Group
3 3003 | 12190 | 1331318 | 156 | 6324 | 2165 | - | ¢ '
6 5987 1/4P1 | 13:33:26.1 1.51 63.84 | 23.07 - ?
9 13564 | 3/1391 | 09:33:522 160 | 6274 | 2231 - ?
11 13925 | 3/1591 | 11:44:249 1.51 63.70 | 22.87 - ? '
16 19677 | 42991 | 09:47:13.7 187 | 6259 | 22.41 QB ?
19 24239 | 5/2991 | 10:58:52.6 165 | 62.59 | 22.48 - ?
22 25858 6191 | 07:32:56.0 1.66 | 63.38 | 21.01 - ?
23 25859 6191 | 07:34:05.4 1.88 63.40 | 21.11 - ? !
2% 271857 | 6/2191 | 11:44:550 1.61 62.82 | 22.89 - ?
33 300451 | 1021491 | 13:04:129 172 | 63.57 | 21.57 - ?
34 300450 | 102191 | 13:05:20.5 172 | 63.60 | 21.33 - ?
35 300449 | 1012191 | 13:08:28.4 180 | 63.60 | 21.34 . ? '
37 312863 17792 | 13:05:11.2 171 62.75 | 22.94 - ?
38 312869 | 1/192 | 15:59:57.8 1.78 63.65 | 22.96 - ?
41 315671 | 27392 | 14:42:107 166 | 6273 | 22.94 - ? )
42 315686 | 2/492 | 11:46:08.5 1.74 62.79 | 22.97 - ?
43 315642 | 27392 | 10:47:06.8 169 | 6245 | 22.28 - ?
44 320729 | 272792 | 14:46:00.7 1.55 63.82 | 22.76 - ?
)
34
)
[ W ) ® ) . . e s




PEIL - S e rorriot (R = 2

Table 102: Events found in the Helsinki bulletin for area 34

Event# | IMS orid IMS origin time IMS ml HEL location | HEL label | Group
- 45 322256 3/10/92 | 11:48:35.5 1.64 63.53 | 22.25 ?
47 322827 3/1792 | 13:49:11.5 1.84 63.68 | 22.81 - ?
53 326496 4/892 | 10:57:33.7 1.64 62.60 | 22.51 - ?
58 330462 52292 | 23:06:27.3 21 63.87 | 21.32 PE. ?
7 12867 3/891 | 11:58:38.0 1.54 63.64 | 23.21 - A
14 18911 4/18/91 | 09:18:49.3 1.52 63.62 | 23.31 - A
48 322157 312492 | 13:21:28.7 1.60 63.66 | 22.86 - B
31 325709 4392 | 08:10:06.7 1.54 63.69 | 22.77 - B
1 2752 11/19/90 | 12:20:21.5 1.64 62.85 | 22.88 - C
20 24789 5/3191 | 08:29:24.5 1.54 62.68 | 22.85 - D
57 327811 5/1492 | 12:15:420 1.75 62.63 | 22.84 - D
59 329124 5/27/92 | 11:47:29.1 1.79 62.69 | 22.86 - D
62 330248 6/1192 | 15:23:23.8 1.73 62,75 | 22.97 - D
64 332492 7/6/92 13:19:53.2 1.50 62.74 | 22.81 - D
4 10246 123/90 | 14:31:52.6 1.83 62.79 | 2291 - E
18 23934 5/24P1 | 09:17:31.9 177 62.79 | 22.91 - E
26 34078 8/6/91 | 09:20:34.9 1.81 62.81 | 2291 - E
32 300204 | 10/15P1 | 11:10:159 1.80 62.80 | 22.89 - E
46 320401 3/12/92 | 14:49:48.7 1.59 62.54 | 2248 - F
17 23405 5/20/91 | 10:54:21.7 1.97 62.52 | 22.41 - G
56 326943 5/4/92 | 14:48:10.3 1.74 62.56 | 22.36 - G
61 330243 6/1192 | 13:56:46.0 1.58 62.75 | 2291 - H
29 38170 9/501 | 10:50:37.5 1.77 62.79 | 22.83 - I
30 39561 9/16/91 | 11:30:53.1 1.59 62.80 | 22.84 - I
31 40625 9/20/91 | 09:08:08.7 1.78 62.83 | 22.85 - I
67 335715 8/13/92 | 08:48:48.1 1.65 62.87 | 22.95 - I
55 326941 5/4092 | 14:35:57.8 1.85 62.48 | 2143 - J
65 333394 7/15/92 | 10:02:22.0 1.50 62.49 | 21.36 - J
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Table 102: Events found in the Helsinki bulletin for area 34

Event# | IMS orid IMS origin time IMS ml HEL location | HEL label | Group
B 8 —13756= 3/1191 | 14:20:23.0 :T.6l 62.73 Z—_;T= - K
13 15228 312091 | 17:14:412 1.68 62.67 | 22.99 - K
28 36876 8/2791 | 08:40:58.3 1.69 62.87 | 22.91 - K
39 312224 1/14/92 | 12:24:40.6 1.68 6272 | 2.9 - K
40 313697 1/1792 | 11:05:24.6 1.77 6272 | 2293 - K
Events with the most reliable classification:
Table 103: Sorted events for area 34
Event# | IMS orid IMS origin time IMS 1at. IMS lon. IMS ml Group

7 12807 3/8/91L 11:58:38.0 | 63.5575 23.9416 1.54 A

10 13811 3/14/91 14:21:21.8 | 63.6098 23.9017 1.52 A

14 18911 4/18/91 09:18:49.3 | 63.6635 23.9695 1.52 A

48 322157 3/24/92 13:21:28.7 | 63.5386 23.7115 1.60 B

51 325709 4/3/92 08:10:06.7 | 63.8696 23.5099 1.54 B

1 2752 11/19/90 | 12:20:21.5 | 62.8828 23.1934 1.64 C

25 31730 72591 09:11:30.0 | 62.8636 23.4801 1.55 C

20 24789 53191 08:29:24.5 | 627673 23.1197 1.54 D

57 327811 5/14/92 12:15:42.0 | 62.7371 23.1440 1.75 D

59 329124 5/27/92 11:47:29.1 62.7227 23.1045 179 D

62 330248 6/11/92 15:23:23.8 | 62.7338 23.1760 1.73 D

64 332492 7/6/92 13:19:53.2 | 627174 23.1034 1.50 D

4 10246 12/3/90 14:31:52.6 | 62.8962 23.1271 1.83 E

18 23934 5/24/91 09:17:31.9 | 62.8396 23.3030 177 E

26 34078 8/6/91 09:20:349 | 62.7982 23.0728 1.81 E

32 300204 10/15/91 11:10:15.9 | 62.9269 23.3003 1.80 E

46 320401 3/12/92 14:49:48.7 | 62.6178 22.6427 159 F

50 325613 4/2/92 10:43:00.5 | 62.6192 22,6771 1.53 F

52 326480 4/8/92 07:57:244 | 62.6178 22.6236 1.55 F
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Table 103: Sorted events for area 34

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS mi Group
17 23405 =5/’2.0/91 1554:21.7 62.6143 22.5923 1.97 G
56 326943 5/4/92 14:48:10.3 | 62.6456 22,7417 1.74 G
61 330243 6/1192 13:56:46.0 | 62.7891 23.1160 1.58 H
66 334528 7/28/92 11:40:25.9 | 62.7478 232211 1.56 H
29 38170 9/5M91 10:50:37.5 | 62.8673 23.4120 L7 I
30 39561 9/16/91 11:30:53.1 | 62.8104 23.3626 1.59 I
31 40625 912091 | 09:08:08.7 | 62.8633 23.3137 1.78 I
67 335715 8/13/92 | 08:48:48.1 | 62.8267 23.4460 1.65 I
54 326214 4/27/92 13:01:10.3 | 62.5239 21.8211 1.70 J
55 326941 5/4/92 14:35:57.8 | 62.4881 21.8304 1.85 J
60 329704 6/3/92 15:36:56.2 | 62.5268 21.9545 1.52 J
65 333394 7/15/92 10:02:22.0 | 624985 21.9949 1.50 J
8 13750 3/1191 14:20:23.0 | 62.7866 23.0959 1.61 K
12 14634 3/1591 11:03:20.0 | 62.7469 23.2190 1.78 K
13 15228 3/20/91 17:14:41.2 | 62.7545 23.1162 1.68 K
28 36876 8/27/91 | 08:40:58.3 | 62.8130 23.3419 1.69 K
36 302756 12/5/91 15:28:34.0 | 62.7752 23.2387 1.60 K
39 312224 1/14/92 12:24:40.6 | 62.9083 23.4760 1.68 K
40 313697 1/17/92 11:05:24.6 | 62.7868 22.9635 1.77 K
69 346237 12/1502 | 13:47:224 | 62.7872 23.2433 L75 K

Remarks:
- All of the event locations reported in the Helsinki bulietin were automatic.
- About a third of these events could not be assigned to a group.
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Mine and event locations:
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Figure 30: Mine ans IMS event locations for area 34.
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AREA 35
Latitude: 62 - 64°N
Longitude: 24 - 26°E
Local magnitude range: > 1.3
Number of events in IMS2: 372

N Number of events within the magnitude range: 71
- Number of processed events: 46
e - Freguency range used io process the data: 2 - 16 Hz
. Processed signal length: 7 s. before P, 67 s. after P
- Number of reference events: 11
l' Table 104: Reference events for area 35
. Event# | IMSord | IMSarid | IMSwhd | Threshold |  Group
(35 | 32822 | 1231870 | 1932039 - A
o 34 326811 | 1231741 | 1930710 - B
| 1 3205 530406 | 593251 0.90 o
B 10 14237 709998 | 489063 0.85 D
° _ 22 35558 898263 | 1140859 0.83 E

B 4 10048 | 538625 | 622618 - F
- 11 15576 | 713434 | 508085 | 084 G
A 28 312962 | 1031431 | 1610362 0.87 H
2 30 315332 | 1140390 | 1655574 - I
- 45 | 346652 | 1557977 | 2888518 - J
18 | 34288 | 878753 | 1091063 . K
; Reported mine locations:

Table 165: Mine locations for area 35

3 L Label | Latitude | Longitude | Origin

NI | 6315 | 2402 | Norw

HA20 63.8 25.1 old_Hels
, HM24 | 6385 25.05 Hels
. N105 63.85 25.05 Norw
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Number of events found in the Helsinki bulletin: 30

Table 106: Events found in the Helsinki bulletin for area 35

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
T 2 | 9519 | 17280 | 0955344 | 194 | 6331 | 2486 | - 7|
3 26438 11/28/90 | 13:08:45.2 1.52 63.84 | 23.28 - ?
5 10064 11/29/90 | 13:31:24.6 1.56 62.04 | 25.55 - ?
6 11147 12/14/90 | 11:30:41.5 1.30 63.14 | 2401 - ?
13 16830 47301 | 07:58:48.1 1.50 63.73 | 425 - ?
14 17915 4/1291 | 11:05:49.7 143 6428 | 2386 - ?
15 19139 4/25P1 | 08:26:37.6 1.36 63.63 | 23.68 - ?
17 34282 8/6/91 | 21:20:01.0 1.50 6230 | 24.56 - ?
21 33797 8991 | 10:59:05.7 142 63.84 | 25.09 - ?
29 312772 171492 | 12:42:06.5 1.37 64.21 | 2540 - ?
40 340433 9/30/92 | 09:34:27.2 1.37 63.80 | 25.69 - ?
27 300210 10/1501 | 12:19:01.7 2.34 HA19 EXP ?
35 326822 4/9/92 14:39:09.7 1.44 HAI19 EXP A
34 326811 4/9/92 | 09:22:59.7 1.42 62.83 | 24.17 - B
36 325006 4/16/92 | 09:26:50.8 1.34 62.81 | 24.18 - B
1 3205 1172090 | 12:57:00.7 1.63 HM24 EXP C
38 330801 6/15092 | 14:22:32.6 1.55 63.89 | 24.85 - C
39 332197 7/2/92 10:42:47.0 1.38 HM24 EXP C
10 14237 3/19/91 | 09:51:55.6 1.33 63.74 | 24.27 - D
12 15943 32591 | 12:45:27.3 1.42 63.74 | 24.23 - D
16 32149 712691 | 15:17:39.7 1.57 HM24 EXP E
20 34535 8/8/91 10:57:18.5 1.35 63.85 | 25.11 - E
22 35558 82391 | 10:42:54.1 1.40 HM24 EXP E
32 320003 3/9/92 19:25:25.6 1.52 HA19 EXP F
11 15576 3/2291 | 20:24:18.3 1.31 HA19 EXP G
26 41727 9/26/91 | 14:29:37.6 1.79 HAI9 EXP H
28 312962 172/92 12:33:11.5 1.63 63.65 | 26.14 - H
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Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
SSSEs e S ——— —

- 30 315332 172492 | 11:00:47.4 1.36 6220 | 25.80 - I

18 34288 8/6/91 | 22:39:59.9 1.45 62.91 | 25.66 - K

19 34322 8191 | 22:40:00.0 1.33 62.90 | 25.65 - K

Events with the most reliable classification:
Table 107: Sorted events for area 35
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS mi Group

35 | 326822 | 492 | 14:39:097 | 637470 | 258598 1.44 A

37 329734 6/4/92 07:22:37.5 | 63.5129 25.9678 1.34 A

34 326811 4/9/92 09:22:59.7 | 62.8476 24.2790 142 B

36 325006 4/16/92 09:26:50.8 | 62.8572 24.1311 1.34 B

1 3205 1120/90 | 12:57:00.7 | 63.8473 25.3709 1.63 C

38 330801 6/15/92 14:22:32.6 | 63.7371 25.4701 1.55 C

39 332197 712192 10:42:47.0 | 63.6902 25.5080 1.38 C

10 14237 3/19/91 09:51:55.6 | 63.7253 24.6689 1.33 D

12 15943 3/25/91 12:45:27.3 63.7788 24.7880 1.42 D

4 346118 12/22/92 | 13:17:17.0 } 63.7305 25.4785 1.46 D

9 1289 3891 20:25:23.7 | 63.6238 25.9873 1.35 E

16 32149 7/26/91 15:17:39.7 | 63.8302 25.4430 1.57 E

22 35558 8/2391 10:42:54.1 63.6705 25.7377 1.40 E

41 344724 12/1/92 12:18:49.5 63.6047 25.8844 1.41 E

4 10048 11/29/99 | 12:37:464 | 63.6545 259435 1.83 F

32 320003 3/9/92 19:25:25.6 | 63.6071 25.9094 1.52 F

33 323077 3/23/92 20:25:10.7 63.6795 25.5182 1.37 F

11 15576 372291 20:24:18.3 63.5982 25.9168 1.31 G

43 345713 12/1792 | 12:18:39.3 | 63.5902 25.7336 1.51 G

- 26 41727 9/26/91 14:29:37.6 | 63.7064 25.9920 1.79 H

- 28 312962 1/2/92 12:33:11.5 63.6698 25.9595 1.63 H
r
i
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Table 106: Events found in the Helsinki bulletin for area 35




Table 107: Sorted events for area 35

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
" 42 | 345505 | 1292 | 1230129 | 636821 | 258463 | 157 | H |
30 315332 1124192 11:00:474 | 62.1497 25.8568 1.36 I
31 313525 1/30/92 12:38:39.9 | 62.6647 25.0960 .32 I
45 346652 12/29/92 | 11:07:472 | 62.6135 24.0811 1.67 J
46 347272 11193 10:16:20.5 | 62.6516 24.0751 144 J
18 34288 8/6/91 22:39:59.9 | 629252 25.7280 145 K
19 34322 81191 22:40:00.0 | 62.8999 25.7021 1.33 K
Remarks:

- Eleven (11) groups were defined for only forty-six (46) events. Most of them
include only two or three events.
- According to the Helsinki bulletin, most of the events from groups A, F and H
originate from mine HM 13 while most of the events from groups C and E origi-
nate from mine HM24.




Mine and event locations:

Figure 31: Mine and IMS event locations for area 35.
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AREA 36

Latitude: 62 - 64°N

Longitude: 26 - 28°E

Local magnitude range: > 1.5

Number of events in IMS2: 391

Number of events within the magnitude range: 152
Niumber of processed events: 115

Frequency range used to process the data: 2 - 16 Hz
Processed signal length: 6 s. before P, 56 s. after P
Number of reference events: 16

Table 108: Reference events for area 36

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
5 314421 560830 658069 0.86 A
23 19362 755810 706014 0.85 B
21 19215 743302 617995 - C
44 302463 1008867 1469806 0.85 D
34 39284 932885 1219786 0.89 E
26 21328 762464 727902 0.83 F
64 321683 1206931 1777833 0.86 G
37 301022 1003650 1432288 0.82 H
94 340869 1460111 2743707 - I
40 301526 1005874 1419328 0.81 J
53 312989 1030795 1605190 0.74 K
41 301865 1006924 1425166 0.90 L.
28 22470 786349 762012 0.83 M
82 333862 1356235 2325478 0.87 N
11 14471 705294 485557 0.84 O
7 7920 589637 439637 0.85 P
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Reported mine locations:

Table 109: Mine locations for area 36

Label Latiude | Longitude Origin
 uMs | e 2741 Hels |
N118 62.07 2741 Norw

HA7 62.1 274 old_Hels
HAl4 63.0 26.8 old_Hels

HM18 63.0 268 Hels
old(HM7) 63.1 217 old_Hels
HM7 63.12 274 Hels
N124 63.12 21.74 Norw
HM17 63.16 2199 Hels
N125 63.16 2799 Norw
HAILS 63.2 278 old_Hels
HA17 63.4 2713 old_Hels
HM16 63.4 273 Hels
HM13 63.66 26.05 Hels
N104 63.66 26.05 Norw
HA19 63.7 26.00 old_Hels
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Number of events found in the Helsinki bulletin: 84

Table 110; Events found in the Helsinki bulletin for area 36

Event# | IMS orid IMS origin time IMSmil | HEL location { HEL label | Group
2 | 20027 4/261/;)1 06:47:38.0 152 | 62.09 | 2733 — LB — ?
25 21161 412991 | 11:00:482 | 208 | 63.08 | 27.72 QB ?
65 319971 3/9/92 | 13:23:05.0 152 | 6422 | 2744 - ?
66 320331 3/11/92 | 13:05:00.3 164 | 62.04 | 26,61 - ?
80 330018 6/9/92 | 07:21:38.2 153 | 62.86 | 27.51 - ?
27 21036 57181 | 18:35:16.4 1.59 HAI19 EXP ?
29 23265 5/2291 | 11:57:17.7 1.53 HA19 EXP ?
33 37667 9/3P1 | 05:28:02.4 151 HM17 EXP ?
48 302532 12/2/91 | 11:34:04.3 1.50 HM7 EXP ?
52 303358 1/802 | 12:14:448 | 203 HM7 EXP ?
56 312780 1/14/92 | 13:52:02.6 1.63 HM17 EXP ?
59 315359 1/31/92 | 12:19:44.1 1.85 HM13 EXP ?
60 315653 2302 | 12:06:50.6 | 2.05 HM7 EXP ?
61 318341 2124192 | 12:01:55.9 1.65 HM7 EXP ?
71 324589 4/13/92 | 10:58:05.6 1.97 HM7 EXP ?
79 329581 6/292 | 14:41:14.2 1.59 HM7 EXP ?
S 314421 12/21/90 | 12:24:57.6 1.60 | 63.56 | 27.61 - A
12 14147 3/18/91 | 11:01:33.6 162 | 63.62 | 27.21 - B
19 18054 41791 | 15:49:21.1 210 | 63.62 | 27.20 - B
23 19362 4/26/91 | 06:32:03.6 155 | 63.67 | 27.28 - B
21 19215 4/19/91 | 07:16:12.1 1.66 HA19 EXP C
47 302463 11/29/91 | 20:24:59.2 1.70 HM13 EXP D
34 39284 9/10/91 | 11:18:51.0 1.77 | 63.66 | 26.01 - E
55 313139 1/10/92 | 08:08:33.1 1.85 HM13 EXP E
14 15239 32191 | 11:58:40.6 1.93 old(HM7T) EXP F
26 21328 52P1 | 11:11:43.6 200 | 63.11 | 27.79 - F
32 35005 8/9/1 11:16:07.7 1.63 HM7 EXP F
47
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Table 110: Events found in the Helsinki bulletin for area 36

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
—_— e —————— = —_——— —
50 303199 | 122091 | 12:05:099 | 1.81 HM7 EXP F
57 313659 116/92 | 12:00:38.5 } 2.14 HM7 EXP F
75 327803 5/14/92 | 10:59:21.0 | 164 HM7 EXP F
77 328913 52592 | 10:56:49.1 L77 HM7 EXP F
8¢ 336149 | 8/18/92 | 10:59:379 | 1.66 HM7 QB F
92 340148 | 972592 | 11:04:049 | 166 | 63.07 | 2786 - F
64 321683 3/692 | 12:11:15.7 | 2.00 HM7 EXP G
74 326617 | 4/30/92 | 11:01:018 | 201 HM7 EXP G
78 329117 52182 | 11:03:10.1 | 201 HM7 EXP G
15 15972 372801 | 12:25:48.1 1.84 old(HM7) EXP H
31 25890 6191 1 10:59:12z8 | 2.04 HM7 EXP H
37 301022 1/181 | 12:05:014 | 183 HM7 EXP H
42 301979 | 1172291 | 11:58:29.8 | 1.80 HM7 EXP H
45 302426 12381 | 12:06:26.5 171 HM7 EXP H
46 302368 | 12/10/91 | 12:00:43.7 | 1.59 HM7 EXP H
54 311906 159082 | 11:58:484 | 1.73 HM7 EXP H
83 333964 121/92 | 11:01:16.8 1.76 HM17 EXP H
88 335655 8/12/92 | 10:57:199 | 153 HM7 EXP H
91 337256 8/28/92 | 10:57:526 | 1.81 | 63.09 | 27.76 - H
93 340763 93092 | 12:06:41.8 | 172 | 63.10 | 27.76 - H
17 17601 4/1191 | 10:58:22.1 151 | 63.13 | 2742 - J
20 18930 4/18/91 | 11:15:466 | 1.61 old(HM7) EXP J
36 500277 | 10/18/91 | 09:50:29.1 L71 HM7 EXP J
40 301526 | 11/18/91 | 12:03:209 | 1.53 HM7 EXP J
51 303329 1/392 | 12:08:456 | 1.89 HM7 EXP J
69 324860 4/192 | 11:00:544 1.67 HM7 EXP ]
81 332559 77192 | 10:58:122 | 173 HM7 EXP J
85 334693 730/92 | 10:57:055 | 191 HM7 EXP ]
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Table 110: Events found in the Helsinki bulletin for area 36

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
== . S ——— ——— =
2 26160 11/26/90 | 11:56:07.8 | 2.11 old(HM?7) EXP K
30 25533 6/591 | 11:01:37.5 201 HM7 EXP K
53 312989 | 12/30/91 | 12:01:269 | 2.05 HM7 EXP K
58 313645 130/92 | 12:02:086 | 2.20 HM7 EXP K
62 320946 2/28/92 | 12:01:25.8 1.99 HM7 EXP K
67 321546 3/12/92 | 12:1546.7 | 214 HM7 EXP K
70 325617 4/292 | 11:01:466 | 2.08 HM7 EXP K
38 301328 11/4/91 | 12:01:39.5 1.70 HM7 EXP L
41 301865 | 11/20/91 | 11:59:00.1 1.72 HM7 EXP L
43 301928 112791 | 12:03:39.7 1.78 HM7 EXP L
68 323805 3/25/92 | 12:21:20.7 1.61 HM7 EXP L
1 5776 11/15/90 | 12:01:07.0 1.77 old(HM7) EXP M
28 22470 5PP1 | 11:06:12.8 2.11 63.14 | 27.71 - M
72 325018 4/16/92 | 10:58:49.8 1.53 HM7 EXP M
82 333862 720192 | 11:06:09.0 1.88 HM7 EXP N
4 4352 12/19/90 | 12:13:23.1 2.10 old(HM7) EXP o)
6 314587 12/28/90 | 11:57:51.0 1.79 old(HM7) EXP 0]
1l 14471 3/14/91 | 12:15:15.0 1.90 old(HM7) EXP 0
13 14920 319/91 | 12:26:53.4 | 2.16 old(HM?7) EXP 0
49 303085 | 12/19/91 | 12:06:43.6 | 2.12 HM7 EXP 0)
84 334241 7/24/92 | 10:56:32.5 1.92 HM7 EXP 0
87 335572 8/11/92 | 11:02:26.2 1.82 HM7 EXP o)
7 7920 1/16/91 | 12:00:06.5 1.74 old(HM7) EXP P
8 8318 12191 | 12:04:323 1.58 old(HM7) EXP P
10 12927 2/6/91 11:58:01.1 1.73 old(HM?7) EXP P
18 17603 4/1191 | 11:02:36.1 1.65 old(HM7) EXP P
63 321574 37392 12:01:024 1.72 HM7 EXP P
49
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Table 110: Events found in the Helsinki bulletin for area 36

Event# | IMS orid IMS origin time IMSm! | HEL location | HEL label | Group
73 3255?(‘35 ?mm1 10:58:27.5 -f_2.07 =HM7 N EXP P
76 328393 5/20/92 | 11:07:44.2 1.76 HM7 EXP P

Events with the most reliable classification:
Table 111: Sorted events for area 36
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
3 10142 12/1790 | 10:55:13.1 | 63.4938 21.7374 1.59 A
5 314421 122180 | 12:24:57.6 | 63.5106 21.71232 1.60 A
9 9263 2/6/91 10:34:42.7 | 634116 27.5956 1.57 A
12 14147 3/1891 | 11:01:33.6 | 63.5812 27.8029 1.62 B
19 18054 4/1791 15:49:21.1 | 63.3508 27.5781 2.10 B
23 19362 4/26/91 06:32:03.6 | 63.4870 27.8077 1.55 B
21 19215 4/19/91 07:16:12.1 | 63.6574 26.1676 1.66 C
97 342229 1026092 | 12:19:17.7 | 63.6637 26.1693 1.52 C
44 302463 1172991 | 20:24:59.2 | 63.6279 26.2647 1.70 D
102 343239 11/1192 | 14:40:13.0 | 63.8157 26.3615 1.64 D
16 15476 3/28/91 | 20:55:03.5 | 63.4695 26.1130 1.51 E
34 39284 9/10/91 | 11:18:51.0 | 63.6406 26.1865 1.77 E
39 301387 11/6/91 12:19:210 | 63.6793 26.131 1.64 E
S5 313139 1/10/92 | 08:08:33.1 | 63.6092 26.1680 1.85 E
103 343792 11/17/92 | 12:18:52.4 | 63.6288 26.3661 1.61 E
106 344261 11/25/92 | 08:13:50.2 | 63.5776 26.1245 1.59 E
114 346758 12/30/92 | 12:18:34.7 | 63.5493 26.1651 1.70 E
14 15239 3/21/91 11:58:40.6 | 63.1032 217.5487 1.93 F
26 21328 5/2/91 11:11:43.6 63.1237 27.6405 2.00 F
32 35005 8/9/91 11:16:07.7 | 63.1626 27.5623 1.63 F
50 303199 12/2091 | 12:05:09.9 | 63.1164 27.8321 1.81 F
57 313659 1/16/92 12:00:38.6 | 63.1137 27.6097 2.14 F
50
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Table 111: Sorted events for area 36

- Eveat# | IMS orid IMS origin time IMS lat. IMS lon, IMS ml Group
75 L327803 “;7;4/92 10:59:21.0 62.9929t 27.8295 ng F
- 17 328913 5/25/92 | 10:56:49.1 | 63.0648 27.60625 .77 F
89 336149 8/18/P2 | 10:59:37.9 | 63.0455 27.5428 1.€6 F
92 340148 9/25/92 | 11:04:04.9 | 632.1662 27.5730 1.66 F
68 342471 103092 | 11:56:314 | 63.2602 27.7324 1.7t F
108 344664 1130/92 | 12:16:25.3 | 63.1012 21.3710 L75 F
112 346662 1272992 | 11:58:31.9 | 63.0824 27.7414 1.55 F
115 347435 1/8/93 11:58:07.2 § 62.9846 27.6600 1.51 F
64 321683 2/6/92 12:11:15.7 { 63.0818 27.9050 2.00 G
74 326617 4/30/92 | 11:01:01.8 | 63.1311 27.6643 2.01 G
78 320117 5/27/92 | 11:03:10.1 | 63.0704 27.3629 2.01 G
15 15972 3/28/91 | 12:25:48.1 | 63.1435 27.6239 1.84 H
31 25899 6/1/91 10:59:12.8 | 63.0872 27.4440 2.04 H
37 301022 11/101 12:05:01.4 | 63.1372 27.5267 1.83 H
42 301979 11/22/91 | 11:58:29.8 | 63.1482 27.5910 1.80 H
45 302426 12/301 | 12:06:26.5 | 63.1188 27.64217 1.71 H
46 302368 12/1001 | 12:00:43.7 | 63.2022 27.4661 1.59 H
54 311906 1/5/92 11:58:484 | 63.0722 27.6553 173 H
83 333964 7/21/92 | 11:01:168 | 63.1071 27.4335 1.76 H
838 335655 8/12/92 | 10:57:199 | 63.0285 27.5913 1.53 H
91 337256 8/28/92 } 10:57:52.6 | 63.1087 27.7098 1.81 H
93 340763 9/30/92 | 12:06:41.8 | 63.3429 27.81il 1L.72 H
96 341035 10/9/92 | 11:59:23.5 | 63.1054 27.6355 1.59 H
113 346752 12/30/52 | 12:01:31.6 | 63.1520 27.5809 .77 H
94 340869 10/6/92 | 11:58:2€.8 | 63.1133 27.7114 1.71 I
110 345155 12/8/92 | 12:14:174 | 63.0762 27.7950 1.76 I
17 17601 4/1191 10:58:22.1 | 63.1179 27.4636 1.5% J
20 18930 4/18/91 11:15:46.6 | 62.1:67 276114 1.61 J
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Table 111: Sorted events for area 36

Event# | IMS crid IMS origin time IMS lat. IMS lon. IMS ml Group
36 | 300277 | 1071801 | 09:5028.1 | 63079 | 275017 | 171 J
40 301526 | 11/1891 | 12:03:209 | 63.1494 | 27.5726 1.53 ]
51 303329 | 1392 | 12:08:456 | 631424 | 274177 1.89 J
69 34860 | 4192 | 11:00:544 | 630582 | 27.8177 167 3
81 332539 | 77792 | 10:58:122 | 630651 | 27.5555 173 J
85 334693 | 730M2 | 10:57:05.5 | 629845 | 277838 191 ]

2 26160 | 1126/0 | 11:56:07.8 | 63.1065 | 27.4837 2.11 K
30 25533 651 | 11:01:37.5 | 63.1103 | 27.6671 201 K
53 312989 | 123091 | 12:01:269 | 63.1124 | 274593 2,05 K
58 313645 | 13092 | 12:02:086 | 63.1236 | 274678 220 K
62 30946 | 202892 | 12:01:258 | 631113 | 27.5541 1.99 K
67 321546 | 3/1292 | 12:15:467 | 63.0539 | 27.8346 2.14 K
70 325617 | 4292 | 11:01:466 | 63.1015 | 27.5260 2.08 K
99 342781 | 11302 | 11:58:079 | 63.1223 | 27.4685 2,00 K
38 301328 | 11/481 | 12:01:39.5 | 63.0958 | 27.7164 1.70 L
a1 301865 | 112091 | 11:59:00.1 | 63.1438 | 27.1662 172 L
43 30i928 | 112791 | 12:03:39.7 | 63.0905 | 27.4669 178 L
68 323805 | 3p5M2 | 1221207 | 63.1274 | 27419 1.61 L

1 5776 | 111500 | 12:01:07.0 | 632891 | 27.6013 177 M
28 22470 soP1 | 11:06:128 | 63.1702 | 27.6694 2.11 M
72 325018 | 4/1692 | 10:58:49.8 | 630344 | 27.6234 1.53 M
100 | 342811 | 1sm2 | 1657399 | 63.0706 | 27.6167 161 M
101 | 343286 | 11/1092 | 11:57:28.7 | 63.1033 | 27.646 1.65 M
82 333862 | 72092 | 11:06:09.0 | 629582 | 274725 1.88 N
95 340080 | 10/852 | 12:14:432 | 630953 | 27.5038 1.66 N
14 | 343885 | 112092 | 11:57:09.5 | 63.0875 | 27.6897 1.7 N
ur | 345709 | 121782 | 1201:38 | 630977 | 275744 1.64 N
4 4352 | 121990 | 12:13:23.1 | 63.109 | 27.5434 2.10 )
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Table 111: Sorted events for area 36

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group

6 | 314587 | 122850 | 1157510 | 63.1735 | 27.6028 179 o |
11 14471 31491 | 12:15:150 | 63.1008 | 27.8345 1.90 o
13 14920 3/19/1 | 12:26:534 | 63.1117 | 27.6180 2.16 o)
49 |. 303085 | i2/19091 | 12:06:43.6 | 63.1305 | 27.5147 2.12 o]
84 334241 7/24/92 | 10:56:32.5 | 63.0978 | 27.5057 192 o]
87 335572 8/1192 | 11:02:262 | 63.1018 | 27.5187 1.82 o)
90 336925 8/25/92 | 11:04:56.1 | 63.1056 | 27.3673 1.85 (o]

7 7920 1/16/91 | 12:00:06.5 | 63.1226 | 27.8878 1.74 P

8 8318 12191 | 12:04:32.3 | 63.1348 | 27.3445 1.58 P
10 12927 2/6/91 | 11:58:01.1 | 63.0903 | 27.4557 1.73 P
18 17603 41191 | 11:02:36.1 | 63.1235 | 273124 1.65 P
63 321574 3392 | 12:01:024 | 63.1382 | 27.4628 1.72 P
73 329565 | 4/2392 | 10:58:27.5 | 63.0922 | 27.4542 2,07 P
76 328393 5092 | 11:07:442 | 63.1025 | 27.7769 1.76 P
107 344523 | 112792 | 1157214 | 63.1040 | 27.6408 1.76 P

Remarks:

- Two clusters of events are clearly seen on the map (Figure 32). The cluster
located in the middle of the map consists of events from groups F through P and
the cluster located North-West of the map consists of events from groups C, D and

E.

- According to the identification found in the Helsinki bulletin these two clusters
correspond to mines HM7 and HM13, respectively.
- Events from groups A and B are located North of the largest cluster. The closest
mise is HM16.
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Mine and event locations:
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Figure 32: Mine and IMS event locations for area 36.




AREA 37

Latitude: 62 - 64°N
Longitude: 28 - 32°E

Local magnitude range: > 1.0
Number of events in IMS2: 143

Number of events within the magnitude range:

Number of processed events: 83

111

Frequeiizy range used to process the data: 2 - 16 Hz
Processed signal length: 7 s. before P, 67 s. after P

Number of reference events: 10

Table 112: Reference events for area 37

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group

5 5000 566230 452534 - A
70 340567 1459257 2733693 0.83 B
67 337677 1422788 2637663 0.87 C
79 344780 1523011 2872938 0.79 D
54 328579 1284437 2083000 0.84 E
7 6199 576788 687586 0.80 F
17 19697 751100 673150 0.83 G
4 3350 546193 640231 0.86 H
23 23905 791965 800148 0.82 I
12 16841 725735 556912 - ¥

Reported mine locations:

Table 113: Mine locations for area 37

Label Latitude | Longitude Origin
N102 62.04 28.77 Norw
HA8 625 30.1 old_Hels
HM15 62.5 30.1 Hels
old(HM12) 62.8 292 old_Hels
HA12 62.8 293 old_Hels
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Table 113: Mine locations for area 37

Label Latitude | Longitude Origin
= ——————— ——————————|
N122 62.82 29.25 Norw
HM12 62.83 29.25 Hels
HAI13 629 28.7 old_Hels
HM19 63.02 29.23 Hels
N123 63.02 29.23 Norw
HAl6 632 28.1 old_Hels
HM23 63.3 293 Hels
HAI18 63.5 29.6 old_Hels

Number of events found in the Helsinki bulletin: 38

Table 114: Events found in the Helsinki bulletin for area 37

Event# | IMS orid IMS origin time IMSml | HELlocation | HEL label | Group
6 5854 13P1 | 13:30:35.0 1.30 6423 | 28.04 - ?
16 18770 4/22/91 | 11:32:479 1.72 62.30 | 30.16 - ?
36 302699 12/12/91 | 12:33:58.2 133 63.09 | 27.57 - ?
37 302975 12/18/91 | 11:15:56.2 1.61 6349 | 29.66 - ?
48 323584 312492 | 16:12:42.1 1.06 6445 | 27.65 - ?
20 22135 5/6/91 | 07:03:55.5 1.13 old(HMS) EXP ?
22 23386 5/23/91 | 12:29:554 1.18 old(HM12) EXP ?
25 27871 6/27/91 | 13:33:20.8 1.01 HM7 EXP ?
31 37029 8/29/91 | 11:01:05.3 2.04 HM7 EXP ?
32 38171 9/581 | 10:59:04.5 1.84 HM7 EXP ?
39 313412 1/28/92 | 12:04:54.8 1.19 HM8 EXP ?
42 320051 39/2 | 15:01:21.3 1.36 HM8 EXP ?
57 329830 6/5/92 | 10:59:54.9 L.71 HM7 EXP ?
60 334445 727/92 | 13:42:352 1.32 HMS EXP ?
62 335160 8/502 | 11:43:09.6 1.07 HM8 EXP ?
63 336325 8/19/92 | 11:32:07.1 1.00 HM8 EXP ?
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“ Table 114: Events found in the Helsinki bulletin for area 37

_ Event# | IMS orid IMS origin time IMSml { HEL location | HEL label | Group
o4 | 3 | ez | uzina| 109 |  EMB | EXe | ?
66 337621 9/2/92 | 07:51:01.7 112 HM17 EXP ?
5 5000 12/28/90 | 09:33:36.0 1.62 61.99 | 30.88 - A
10 14395 3/13P91 | 14:20:33.0 1.84 HC13 EXP B
26 32975 7/3091 | 16:10:06.7 1.83 61.85 | 30.68 - B
35 302407 11/29/91 | 11:04:14.0 2.16 HC13 EXP B
61 334645 7/29/92 | 15:12:214 146 6226 | 30.32 - B
68 338437 9/10/92 | 07:28:470 1.36 6228 | 30.20 - B
67 337677 9/2/92 13:31:50.2 1.56 63.12 | 29.13 - C
65 337487 8/31/92 | 13:13:58.8 1.27 63.05 | 29.17 - E
7 6199 17191 13:29:19.1 146 old(HM12) EXP F
28 33459 8/2/91 14:10:32.2 1.25 HM12 EXP F
17 19697 412291 | 12:59:35.8 1.61 63.15 | 28.19 QB G
19 19075 4/24/91 | 16:19:59.0 1.53 63.15 | 27.99 - G

\ 44 324186 3/19/92 | 07:35:50.9 1.50 HM7 EXP G
) 9 14509 3/1581 | 07:58:21.3 1.59 63.13 | 28.17 - I
23 23905 5/23/91 | 13:12:56.6 1.63 63.14 | 28.09 - I
29 34101 8/6/91 11:22:55.2 116 HM17 EXP I
30 36896 82791 | 11:00:32.1 1.49 HM17 EXP I
38 313145 1/10/92 | 11:13:23.9 1.75 HM17 EXP I
12 16841 4/3/91 11:01:01.5 1.87 old(HM7) EXP J
50 326017 4/6/92 11:03:11.2 1.65 HM7 EXP J
Events with the most reliable classification:
Table 115: Sorted events for area 37
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group

5 5000 12/28/90 | 09:33:36.0 | 62.0013 30.3167 1.62 A
45 321374 3/19/92 11:37:10.5 | 62.0402 30.3640 1.22 A
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Table 115: Sorted events for area 37

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
SE= = == e

10 14395 3/13/91 | 14:20:33.0 | 62.0585 30.3131 1.84 B
26 32975 773091 | 16:10:06.7 | 62.0539 30.4339 1.88 B
35 302407 112901 | 11:04:14.0 | 62.0520 30.3040 2.16 B
58 332540 192 08:14:40.0 | 62.0109 30.1788 1.36 B
61 334645 72992 | 15:12:21.4 ; 62.0001 30.1944 1.46 B
68 338437 9/10/92 | 07:28:47.0 | 62.1566 30.3450 136 B
70 340567 10/192 | 10:54:52.2 | 62.0483 30.1182 1.34 B
67 337677 9/2/92 13:31:50.2 | 62.8760 28.9077 1.56 C
74 341773 1012192 | 11:24:49.6 | 62.9394 29.0463 130 C
77 343828 11/19/92 | 11:34:59.3 | 62.8647 28.9596 1.37 C
78 344277 112592 | 11:17:414 | 62.8065 28.9868 136 Cc
81 346240 12/15/92 | 14:46:559 | 62.9952 29.2609 1.55 C
1 2012 11/13090 | 18:25:58.3 | 63.0570 28.9262 1.18 D
8 7165 1/1581 | 12:45:53.2 | 63.0643 29.0112 1.21 D
15 18251 4/1891 | 16:17:475 | 63.0350 28.9646 115 D
18 18916 412391 | 17:37:46.7 | 62.9925 28.7612 1.08 D
24 25409 67191 00:48:10.7 | 63.0300 28.7748 L1 D
41 319305 2/25/92 | 13:39:43.8 | 62.9860 29.2219 1.08 D
43 320865 3/18/92 | 11:50:09.6 | 63.0032 29.0515 1.14 D
49 322393 3/25/92 | 09:09:52.0 | 629022 29.0462 1.15 D
69 338776 9/14/92 | 10:09:05.6 | 62.8573 29.0893 1.10 D
79 344780 12/2/92 | 11:52:255 | 62.9436 28.9282 1.11 D
80 345338 12/11/92 | 09:32:24.8 | 63.0099 28.9192 1.01 D
54 328579 52192 | 14:14:41.1 | 628173 29.1034 1.37 E
59 332638 78/92 09:20:15.1 | 62.9002 28.9872 1.03 E
65 337487 8/31/92 | 13:13:58.8 | 62.8412 28.9716 1.27 E
75 342616 11/2/92 12:47:31.5 | 62.8219 29.1154 1.16 E
2 2664 11/16/90 | 13:24:283 | 62.8363 29.1256 1.20 F
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Table 115: Sorted events for area 37

Eveat# | IMS orid IMS origin time IMSlat | IMSlon. | IMSm! | Group
7 | 619 | 17/ | 1329:19.1| 627913 | 294036 1.46 F |
28 33459 | 8p@1 | 14:10:322 | 628496 | 29.1227 125 F
56 | 329762 | 692 | 10:30:547 | 628701 | 29.0643 1.02 F
82 | 346987 | 12212 | 12:44:48.4 | 629128 | 29.1985 1.05 F
17 19697 | 42 | 12:59:358 | 631192 | 282458 1.61 G
19 19075 | 42491 | 16:19:59.0 | 630425 | 28.0293 1.53 G
44 324186 | 371992 | 07:35:509 | 631732 | 28.1556 1.50 G
3 8309 | 1126/90 | 13:42:402 | 628464 | 29.3799 167 H
4 3350 | 127790 | 13:41:303 | 626867 | 29.0579 131 H
1 15340 | 32181 | 13:51:288 | 62.6666 | 29.5106 140 H
46 | 321804 | 32092 | 1233200 | 627582 | 29.0127 128 H
51 34102 | 4892 | 12:00:200 | 627262 | 29.0407 132 H
9 14509 | 31591 | 07:58:21.3 | 63.0116 | 28.1697 1.59 I
23 23905 | sp3m1 | 13:12:56.6 | 63.1706 | 28.4109 1.63 I
29 34101 8691 | 11:22:552 | 63.0203 | 28.7731 1.16 I
30 36896 | 872791 | 11:00:32.1 | 63.2065 | 28.2492 1.49 I
38 | 313145 | 171092 | 11:13:239 | 63.1604 | 28.0689 175 I
12 16841 4BP1 | 11:01:005 | 63.0904 | 28.0177 1.87 ]
s0 | 326017 | 462 | 1o3nz| e3i297 | 28.1816 165 3
Remarks:

- According to the identification reported in the Helsinki bulletin, events from
group B originate from mine HC13 whose location is in area 40; events from
groups G and J are from mine HM7; events from group I are from mine HM17.
- Events from groups C, D, E, F and H form a tight cluster located between mines
HM12 and HM23. No events has been reported as originating from these mines.
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Mine and event locations:




Latitude: 62 - 64°N
Longitude: 32 - 38°E

Local magnitude range: -
Number of events in IMS2: 68
Number of events within the magnitude range: 68

Number of processed events: 49

AREA 38

Frequency range used to process the data: 2- 16 Bz
Processed signal length: 11 s. before P, 96 s. after P
Number of reference events: 5

Event# | IMS orid IMS arid IMS wfid | Threshold Group
22 40626 947381 1248082 0.84 A
6 13162 693370 445025 0.87 B
12 18204 737869 586717 0.80 C
8 14918 709946 489342 0.86 D
49 346755 1558359 2888807 090 E
Reported mine locations:

Table 116: Reference events for area 38

Table 117: Mine locations for area 38

Label Latiude | Longitude Origin
HC16 62.2 343 old_Hels
HV9 62.2 343 Hels

Number of events found in the Helsinki bulletin: 21

Table 118: Eveits found in the Helsinki bulletin for area 38

Event# { IMS orid IMS origin time IMSm! | HEL location | HELIlabel | Group
15 24008 512491 | 18:21:07.1 1.76 6229 | 35.02 :i- - ?
26 313033 /11092 | 12:11:59.2 1.95 62.86 | 3441 - ?
27 312836 122791 | 12:21:00.9 1.63 HV9 EXP ?
29 315639 23/92 | 09:08:56.5 2.29 6291 | 3449 - ?
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Table 118: Events found in the Helsinki bulletin for area 38

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group

35 | 32235 | sm: | 1216032 | 187 | 6183 IR 7

30 | 319370 | 21992 | 14:00:26.1 | 181 HV9 EXP 7

34 324881 372692 | 12:59:25.9 1.90 HC15 EXP ?

2 40626 9/2091 | 09:27:56.6 1.94 HV9 EXP A

31 319719 3/4/92 | 10:02:02.5 2.1 62.87 | 34.37 - A

1 10145 1173090 | 10:06:35.8 1.85 HV9 EXP B

5 13162 3/6/91 | 09:04:08.9 2.09 HV9 EXP B

16 25524 6/5P1 | 09:23:32.1 2.20 63.01 | 34.66 - B

25 302290 12/491 | 11:59:14.4 202 HV9 EXP B

12 18204 4/15P1 | 12:01:21.2 2.14 HVY EXP C

13 22812 5/1501 | 13:08:28.0 1.88 HV9 EXP C

2 4351 12/19/90 | 12:00:17.3 205 HV9 EXP C

24 301690 1171501 | 13:29:29.5 1.95 62.23 | 34.58 - C

39 329832 6/592 | 11:07:474 | 179 HV9 EXP C

3 7212 12/27/90 | 11:05:34.4 2,54 62.27 | 3598 - E

10 15715 3/27181 | 10:21:09.1 232 61.61 { 35.19 - E

44 336164 8/18/92 | 13:54:52.4 203 61.76 | 35.23 - E

Events with the most reliable classification:
Table 119: Sorted events for area 38
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml] Group

22 40626 9/20/91 09:27:56.6 | 629832 34.6840 1.94 A
31 319719 3/4/92 10:02:02.5 | 62.8718 349184 2.1

36 327578 5/12/92 11:08:48.8 62.9031 37.2948 - A

43 333597 7/11/92 09:19:276 | 63.0828 33.9967 1.90 A

46 340115 9/25/92 07:45:13.7 | 62.8188 37.7646 2.08 A

1 10145 11/30/90 | 10:06:35.8 | 62.9784 34.4105 1.85 B

5 13162 3/6/91 09:04:08.9 | 62.9528 34.7181 2.09 B
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Table 119; Sorted events for area 38

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
B o T =t — =y
6 13162 3/6/91 09:04:08.9 | 62.9528 34.7181 2.09 B
n 17626 4/10/91 | 11:01:47.0 | 62.3577 33.3759 1.94 B
16 25524 6/5/91 09:23:32.1 | 62.7726 35.0206 2.20 B
20 32138 7/26/91 | 09:02:458 | 62.6940 34.9505 2.04 B
25 302290 12/401 | 11:59:144 | 62.8629 34.6730 2.02 B
2 4351 12/1900 | 12:00:17.3 | 62.2618 34.4603 2.05 C
7 14374 3/1391 | 11:47:222 | 62.2601 34.6316 2,07 C
12 18204 4/1501 | 12:01:21.2 | 62.2877 34.4458 2.14 c
13 22812 5/1581 | 13:08:28.0 | 62.2287 34.4440 1.88 C
24 301690 111501 | 13:29:29.5 | 62.2229 34.5329 1.95 C
28 315412 12792 | 11:44:509 | 62.1901 34.7962 2.03 C
32 322850 3/23/92 | 12:39:23.8 | 62.0457 34.6186 1.84 C
37 327669 5/1392 | 11:32:56.0 | 62.0109 37.1262 - C
39 329832 6/5/92 11:07:474 | 62.2342 34.3606 1.79 C
48 345661 12/16/92 | 13:44:41.6 | 62.3397 36.2735 212 C
8 14918 3/19/91 | 11:59:54.5 | 62.2466 34.3549 2.00 D
14 23222 52191 | 13:06:29.7 | 62.3471 32.6637 148 D
18 27407 6/2791 | 12:40:59.3 | 62.3558 34.3461 1.64 D
3 7212 12/27/90 | 11:05:34.4 | 62.3523 35.7595 2.54 E
10 15715 32791 | 10:21:09.1 | 62.0093 35.4863 232 E
44 336164 8/18/92 | 13:54:524 | 62.1050 36.0205 2.03 E
49 346755 1273092 | 12:34:28.8 | 62.4073 35.7154 2.01 E
Remarks:

- Events from groups A, B and C were identified as originating from mine HV9 in
the Helsinki bulletin.
- The events from groups A and B are systematically located further north (about

70 km) than the events from group C, located close to mine HV9.

- Events from group E are consistently located on the East side of Onezhskoye
Ozero.
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Mine and event locations:
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Figure 34:  Mine and IMS event locations for area 38.




AREA 39
Latitude: 60 - 62°N
Longitude: 34 - 38°E
Local magnitude range: -
Number of events in IMS2: 74
Number of events within the maganitude range: 74
Number of processed events: 52
Frequency range used to process the data: 2 - 16 Hz
Processed signal length: 11 s. before P, 96 s. after P
Number of reference events: 6

Table 120: Reference events for area 39

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
52 346733 lSSSg 2888691 0.82 A
38 330513 1286389 | 2109544 0.86 B
13 22606 778897 782190 0.88 C
23 37695 922620 1191962 0.81 D
29 303126 1013876 1616101 0.82 E
34 325106 1234135 1958844 0.84 F

Reported mine locations:

Table 121: Mine locations for area 39

Label Latitude | Longitude Origin

HCIS | 614 343 | old Hels
HV6 614 343 Hels

Number of events jound in the Helsinki bulletin: 21
Table 122: Events found in the Helsinki bulletin for area 39

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
36 326578 473092 | 08:55:08.8 2.00 HV6 EXP ?
5 14909 3/19/91 | 09:23:20.8 2.15 HV6 EXP A
10 19814 4725091 | 08:55:43.4 2.10 61.29 | 34.60 R A

65




Table 122: Events found in ¢iic Helsink? builetin for area 39

Event# | IMS osid IMS eorigin time IMS ml HEL location | HEL label | Group
TWWT" HVG EXP | A
} 32 320697 %2182 | 09:14:4¢.8 191 6145 | 3429 - A
43 334597 12992 | 08:20:44.5 195 HV6 EXP A
7 16506 A/4/91 12:27:05.2 2.1 HV6 EXP C
13 22606 5/10P1 | 08:56:57.4 2.03 HV6 EXP C
18 25726 6/6/91 09:04:58.1 2.08 HVE EXP C
4 13188 3/6/M91 11:30:51.0 227 61.89 | 3539 - E
17 24264 5/2991 } 13:06:58.1 2.15 61.72 | 35.11 - E
29 303126 1/5/92 10:06:24.6 1.96 61.74 | 3490 . E
2 42263 1Z/6/90 | 10:54:40.2 2.54 HV6 EXP F
3 6026 1/5/91 14:19:45.7 234 HV6 EXP F
12 22149 5/691 | 10:51:57.0 0 212 HV6 EXP F
15 24007 52481 | 17:33:47.0 211 HVEé EXP F
28 | 30168 | 1/1sP1 | 1246474 | 240 HV6 EXP F !
33 323542 32702 | 13:32:48.0 220 HV6 EXP F
K 325105 417092 | 12:50:49.6 214 61.71 | 3495 - F
41 331385 6/23/92 | 12:G7:33.2 2.28 HV6 EXP F \
s 334610 | 7/299z | 10:31:53.1 ] 2.00 HV6 | EXP F
Events with the most reiiable classifization:
Table 123: Sorted events for area 39 ,
Event# | IMSorid IMS oxigin time l IMS lat. IMS Ion. IMS il Group
1 32622 11729/9C | 09:06:18.7 | 61.5110 34.6264 1.86 A
5 14900 3/19M91 09:23:208 | 61.5657 34.5142 2,15 A
10 19814 | 472591 | 08:55:434 | 614988 | 34769 | 2.0 A '
22 36328 8/29/91 09:05:39.6 | 61.5342 34.6204 1.88 A
32 320697 2/2792 09:34:498 { 61.7032 34.6465 1.91 A
39 329743 674192 08:28:G2.2 t 61.5211 34.8665 1.94 A )
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Table 123: Sorted events for area 39
Eveat# | IMS orid IMS origin time IMS lat. IMS lon. IMS mi Group
] a3 | 33597 | 72992 | 08:20:445 | 616353 | 34.8043 195 A
45 338253 99/92 08:25:36.8 | 61.6932 34.9905 2.00 A
47 342304 1028092 | 09:18:434 | 61.7959 34.0616 1.56 A
52 346733 1273092 | 09:43:176 | 61.5804 34.7946 1.90 A
16 24253 5/2591 | 08:32:13.9 | 60.8217 37.2734 1.98 B
20 34133 87191 11:04:388 | 60.2580 36.8569 220 B
38 330513 5/28092 | 07:50:24.9 | ©60.7432 37.4416 21 B
l 7 16506 4/4/91 12:27:05.3 | 61.6308 34.4089 2.11 C
8 17570 4/1191 09:09:42.0 | 616722 34.6378 1.96 C
13 22606 5/10/91 08:56:57.4 | 61.3364 34.9276 2.03 C
18 25726 €/6/91 09:04:58.1 | 6L1.5401 34.8421 2.08 C
» 21 35135 3/9/91 13:27:24.6 | 61.5370 34.7302 191 C
‘ 27 301378 i1/6P1 £9:50:37.4 | 61.5476 34.7635 2.05 C
30 311903 19/92 11:32:20.1 61.5020 34.7697 2.02 C
40 330190 6/11/92 07:25:26.3 | 61.5351 37.0996 222 C
42 332166 7/2i92 07:52:39.6 | 61.3288 36.8926 241 C
23 37695 9/391 11:14:05.2 | 60.2869 34.1479 1.76 D
35 326199 4/27/92 - 49:56.7 | 60.1736 34.1361 1.92 b
4 13188 3/6/91 11:30:51.0 | 61.9286 35.7538 227 E
11 20040 4/26/91 11:33:404 | 619317 35.7285 2.36 E
17 24264 512991 13:06:58.1 61.9668 35.8939 2.15 E
29 303126 1/5/92 10:06:24.6 | 61.9548 35.9595 1.96 E
2 42263 12/6/90 10:54:40.2 | 61.2230 35.0884 2.54 F
3 6026 USP1 | 14:19:457 | 614333 | 349744 | 234 F
12 22149 5/6191 10:51:57.0 { 61.4662 35.3537 212 F
15 24007 52431 17:33:47.0 | 61.5689 35.4016 z.11 F
19 32941 7/3191 14:55:27.3 | 61.4705 35.1370 1.97 F
25 40455 9/18/91 14:26:20.8 | 61.5081 35.5072 2.03 F
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Table 123: Sorted events for area 39

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
28 | 301686 | 1/15P1 | 1246474 | 614942 | 35.291 | 240 F
31 315296 1/29/92 | 11:30:25.3 | ¢61.5012 35.1933 242 F
33 323542 32792 | 13:3248.0 | 614323 35.0372 2.30 F
34 325106 4/1792 | 12:50:49.6 | 61.2848 35.5999 214 F
37 328411 52092 | 12:06:07.1 | 61.3059 36.0699 232 F
41 331385 6/23/92 | 12:07:33.2 | 61.4180 35.2373 228 F
44 334610 72992 | 10:31:53.1 | 611958 | 35.9824 2.00 F
49 344652 11730/92 | 09:48:02.7 | 61.9587 35.2105 214 F
51 346352 12/25/92 | 10:33:46.0 | 61.8508 35.2156 2.20 F

Remarks:

- Events from group A, C and F are located on the West side of Onezshkoye Ozero,
events from group F being located south of events from groups A and C.
- These events are identified as originating from mine HV6 in the Helsinki bulletin.
The difference between the mine location and the event locations shows a clear
bias in distance: the events being located to far from the array.
- Events from group E are located on the East side of the lake far from any reported

mine.
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Mine and event locations:
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Figure 35:  Mine and IMS event locations for area 39,
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AREA 40

Latitude: 60 - 62°N

Longitude: 30 - 34°E

Local magnitude range: > 1.0

Number of events in IMS2: 176

Number of events within the magnitude range: 142
Number of processed events: 113

Frequency range used to process the data: 1 - 16 Hz
Processed signal length: 6 s. before P, 56 s. after P
Number of reference events: 11

Table 124: Reference events for area 40

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group

1 2902 518155 633;2; 0.82 A
45 37101 902406 1153420 0.83 B
73 323548 1227695 1859076 0.80 C
81 329308 1286814 | 2115610 0.83 D
83 331311 1291195 2170948 0.85 E
26 17946 734361 578908 0.88 F
87 332488 1325832 | 2246134 0.79 G
6 26536 536137 623287 0.81 H
93 335191 1380107 | 2440183 0.80 I
38 24674 800739 871986 0.82 J
30 19816 754553 698648 0.81 K

Reported mine locations:

Table 125: Mine locations for area 40

Label Latitude | Longitude Origin
SC19 60.852 36.056 SPOT
HC11 61.1 30.2 old_Hels
HV2 61.1 30.3 Hels
HC14 614 316 old_Hels
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Table 125: Mine locations for area 40

Label Latinde | Longitude Origin
= = — ===
HV4 61.4 316 Hels
HC12 615 304 old_Hels
HV3 61.5 304 Hels
SC14 61.604 31.283 SPOT
scC17 61.664 31.654 SPOT
SC1sb 61.666 31.144 SPOT
SC15a 61.672 31.139 SPOT
SC16 61.691 31.274 SPOT
HC13 61.9 30.6 old_Hels
HV7 61.9 30.6 Hels
SC18b 61.946 30.606 SPOT
SCi18a 61.952 30.575 SPOT

Number of events found in the Helsinki bulletin: 66

Table 126: Events found in the Helsinki bulletin for area 40

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
S8 | 301670 | 11591 | 1012158 | 183 | 6014 | 3088 | - | ? |

61 | 318336 | 224m2 | 1148:110 [ 203 | 6160 | 3144 . ?

99 | 337473 | 83182 | 11:07:15.7 | 141 | 6226 | 3037 - ?
104 | 339885 | 9p4m2 | 10:11:585 | 118 | 6191 | 3064 . ?
105 | 339899 | 924m2 | 12:36:188 | 1.69 | 60.51 | 20.05 . ?

3 5893 | 11/16/90 | 13:01219 | 235 HV7 EXP ?

5 3304 | 17290 | 10:01:186 | 1.60 HV6 EXP ?

% 16604 | 41 | 09:48:178 | 185 HV8 EXP 7

43 33395 | 8291 | 09:19:555 | 194 HV2 EXP ?

48 38949 | 9m91 | 14:3939.5 | 1.54 HV2 EXP ?

60 | 303285 | 1272291 | 09:22:316 | 1.96 HV7 EXP ?

65 | 315681 | 2492 | 09:03:08.4 | 133 HV7 EXP ?
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Table 126: Events found in the Helsinki bulletin for area 40

Eveat# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
R S i i S SR S———
66 319396 22192 | 10:11:32.6 1.86 HV7 EXP ?
76 325915 402492 | 13:32:59.7 1.83 HV4 EXP ?
86 332216 292 | 12:39:30.7 1.58 HV2 EXP ?
1 2902 11/5/90 | 09:46:23.1 1.88 HV4 EXP A
18 9011 112501 | 13:52:35.5 1.78 61.72 | 3142 - A
28 19277 4/1981 | 13:08:41.4 1.98 HV4 EXP A
14 4850 12/26/90 | 08:47:56.8 1.90 HV4 EXP B
32 20050 4/26/91 | 13:28:10.2 170 | 61.30 | 31.56 R B
36 24880 53191 | 12:55:56.6 2.38 61.52 | 31.73 - B
41 28315 6/26/91 | 13:47:52.9 2.36 HV4 EXP B
45 37101 82691 | 15:19:58.7 1.94 HV4 EXP B
55 41786 92181 | 13:13:33.2 2.03 HV4 EXP B
57 301393 11/6/91 | 12:58:50.6 2.18 HV4 EXP B
61 312853 | 1202791 | 14:19:404 217 HV4 EXP B
70 321811 372092 | 13:32:39.4 225 61.63 | 31.49 - B
13 4341 12/19/90 | 11:01:30.8 2.05 HV7 EXP C
23 16667 3/2981 | 13:41:28.0 2.11 HV7 EXP C
31 19848 4125891 | 12:42:54.1 198 61.86 | 30.66 QB C
49 39492 9/1391 | 11:43:04.6 2.12 HV7 EXP C
73 323548 3/2792 | 14:27:094 214 HV7 EXP C
79 328083 5/14/92 | 11:48:24.1 2.18 HV7 EXP Cc
89 333593 1792 | 09:04:57.3 191 61.95 | 30.57 - C
101 338294 9M9/92 | 13:35:55.6 1.65 61.77 | 3041 - Cc
9 300021 12/780 | 11:13:37.6 240 61.68 | 3136 - D
20 14915 3/19/01 | 11:27:01.1 L73 HV4 EXP D
39 25503 6/191 | 17:47:06.3 1.69 61.64 | 32.01 - D
54 41649 972581 | 13:19:51.7 1.91 61.82 | 31.98 - D
72 324880 32692 | 12:35:54.1 2.06 Hv4 EXP D
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Table 126: Events found in the Helsinki bulletin for area 40

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
81 | 329308 | 529m2 | 1240212 | 186 | 6166 | 3151 3 D
97 | 335764 | §/13M2 | 14:43:53.1 | 130 HV4 EXP D
7 10108 | 1173090 | 1507453 | 246 HV4 EXP E
83 | 331311 | 61582 | 12:15:205 | 216 V4 EXP g
15 7211 | 12227190 | 1036:58.6 | 258 | 6175 | 30.79 . F
17 8998 | 12581 | 1220302 | 220 | 61.86 | 3066 - F
2 14831 | 32301 | 1207258 | 249 HV7 EXP F
2 17946 | 41381 | 11:52344 | 260 | 6171 | 3092 . F
56 41811 | 92891 | 12:05:09.5 | 216 | 61.73 | 3093 . F
74 | 324906 | 4npz | 1316244 | 226 HV7 EXP F
78 | 326421 | 429M2 | 13:49:362 | 204 HV7 EXP F
82 | 320355 | spomz | 0921361 | 220 HV7 EXP F
90 | 33604 | 7302 | 1:17:209 | 219 HV7 EXP F
25 17623 | 4/1081 | 10:10:09.0 | 126 HV7 EXP G
27 17962 | 4/1791 | 08:46:469 | 148 HV7 EXP G
35 21895 | s13m1 | 08:52:244 | 130 HVT EXP G
46 37681 | 9391 | 09:04:489 | 144 HV7 EXP G
50 40061 | 91781 | 09:48:341 | 121 | 6189 | 3077 . G
75 | 323988 | 47792 | 114218 | 127 HVT EXP G
87 | 332488 | 76/92 | 12:40:564 | 113 HV7 EXP G
2 2577 | 11/16/90 | 09:47:09.7 | 1.53 HV7 EXP H
6 26536 | 113090 | 09:50:216 | 165 HV7 EXP H
12 4325 | 12/18/90 | 08:59:284 | 1.50 HV7 EXP H
93 | 335191 | s8/5m2 | 1705436 | 159 | 62273027 i I
100 | 338085 | 972 | 10:03:056 | 146 | 62273022 ) I
106 | 340145 | opsm2 | 10:14482 | 152 | 6225 | 3030 . I

74
e e Y — —— —8—




Events with the most reliable classification:

Table 127: Sorted events for area 40

Event# | IMS orid IMS origin time IMSlat. | IMSlon. | IMSml | Group

T 1 ) 1550 | 0946:3.1 | 614206 | 315463 | 188 | A
18 9011 12501 | 13:52:355 | 617084 | 30.6925 1.78 A
28 19277 | 41991 | 13:08:414 | 616668 | 31.2316 198 A
59 32435 | 112991 | 1331:532 | 616705 | 31.2057 167 A
14 4850 1272690 | 08:47:568 | 617026 | 31.4193 1.90 B
32 20050 | 42691 | 139%:102 | 617144 | 31.2038 1.70 B
36 24880 | SB1M1 | 12:55:566 | 616919 | 31.4185 2.38 B
41 28315 | 612691 | 13:47:529 | 618417 | 31.0215 236 B
45 37101 8/26/91 | 15:19:58.7 | 61.6875 | 31.3852 1.94 B
55 41786 | 92181 | 13:13:332 | 616775 | 314571 2.03 B
57 301393 | 11/681 | 12:58:50.6 | 61.5956 | 31.4569 2.18 B
61 312853 | 1272791 | 14:19:404 | 617685 | 31.1586 2.17 B
70 321811 | 32092 | 13:32:394 | 61.6423 | 31.1856 2.25 B
92 335009 | 83M2 | 14:47:37.3 | 613309 | 32.4088 1.88 B
107 340658 | 107292 | 13:38:516 | 615511 | 31.6699 2.09 B
13 4341 12/1950 | 11:01:30.8 | 61.9988 | 30.3831 2.05 c
23 16667 | 312981 | 13:41:280 | 619566 | 30.2798 2.11 c
31 19848 | 42501 | 12:42:54.1 | 61.8495 | 30.4024 1.98 c
49 39492 | 9/1391 | 11:43:046 | 619847 | 303024 2.12 c
73 323548 | 312792 | 1427:094 | 619738 | 30.2863 2.14 c
79 328083 | 5/14/92 | 11:48:24.1 | 618107 | 305116 2.18 o
89 333593 | 71792 | 05:04:573 | 619097 | 302014 191 c
101 338294 | 992 | 13:35:556 | 619516 | 303117 1.65 o
111 345348 | 1271192 | 11:29:55.1 | 61.8819 | 303339 2.11 c

9 300021 | 127780 | 11:13:376 | 614478 | 31.4259 240 D
20 14915 31981 | 121011 | 617377 | 308636 173 D
19 25503 6191 | 1747:063 | 614777 | 31.0107 1.69 D
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Table 127: Sorted events for area 40

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
SRR U S——————— S S———

54 41649 92501 | 13:19:51.7 | 61.8165 | 31.1715 191 D
72 324880 3/26/92 | 12:35:54.1 | 61.5620 | 31.3258 2.06 D’
81 329308 5292 | 12:40:21.2 | 61.8497 | 31.0239 1.86 D
97 335764 8/1392 | 14:43:53.1 | 61.6918 | 30.9421 1.30 D

7 10168 113090 | 15:07:453 | 61.6138 | 31.4351 2.46 E
83 331311 6/15/92 | 12:15:20.5 | 61.5868 | 31.2454 2.16 E
15 721 122790 | 10:36:58.6 | 61.8000 | 30.5897 2.58 F
17 8998 12501 | 12:20:302 | 619445 | 30.4421 2.20 F
22 14831 32391 | 12:07:258 | 61.838 | 30.5979 2.49 F
2% | 1796 4/1391 | 11:52:34.4 | 618100 | 30.6573 2.60 F
56 41811 9128091 | 12:05:09.5 | 619510 | 30.3265 2.16 F
74 324906 4192 | 13:16:24.4 | 61.8598 | 30.6496 2.26 F
78 326421 429/92 | 13:49:36.2 | 61.6617 | 30.3737 2.04 F
82 329355 5/30/92 | 09:21:36.1 | 61.8016 | 30.5480 2.20 F
90 334694 73092 | 11:17:299 | 617679 | 30.4744 2.19 F
110 344616 | 1129/92 | 08:47:488 | 617122 | 31.0917 245 F
21 14527 322191 | 08:08:53.9 | 61.8622 | 30.1692 1.07 G
25 17623 4/1091 | 10:10:09.0 | 61.8760 | 30.3096 1.26 G
27 17962 4/1791 | 08:46:46.9 | 61.8575 | 30.4523 148 G
35 21895 S/13/91 | 08:52:24.4 | 61.6858 | 30.3469 1.30 G
42 31633 726/91 | 11:58:144 | 617089 | 30.3440 1.09 G
46 37681 93/91 | 09:04:489 | 617007 | 30.3042 1.44 G
50 40061 9/17/91 | 09:48:34.1 | 617605 | 30.4164 1.21 G
62 313199 1/15/92 | 09:55:33.5 | 61.6292 | 30.4499 141 G
69 320350 3/1292 | 09:08:08.6 | 61.6275 | 30.5375 145 G
7 322502 326/92 | 10:02:529 | 617710 | 30.4628 1.37 G
75 323988 41/92 | 11:14:21.8 | 616123 | 30.3807 1.27 G
77 326189 4/27/92 | 09:55:14.8 | 61.8337 | 30.5772 1.28 G
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Table 127; Sorted events for area 40

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group

&7 | 332488 | 762 | Lu:w:ﬁzs 30420 | LI3 G
112 346807 122192 | 10:06:42.4 | 61.7397 30.3775 L1 G
2 2577 11/16/90 | 09:47:09.7 | 61.6811 30.5572 1.53 H
6 26536 113090 | 09:50:21.6 | 61.9257 30.5018 1.65 H
12 4325 12/18/50 | 08:59:284 | 61.8840 30.4305 1.50 H
16 7420 112191 10:00:474 | 61.7782 30.3760 1.68 H
108 341978 102392 | 09:53:24.2 | 61.7153 30.3595 113 H
34 : 214617 5/10/91 07:10:03.8 | 619125 30.3869 145 I
93 335191 8/5/92 17:05:43.6 { 61.9750 30.2042 1.59 I
100 338085 971192 10:03:05.6 | 61.9941 30.2170 1.46 1
106 340145 9/25/92 10:14:48.2 | 61.9756 30.3747 1.52 I
38 24674 6/1/91 13:41:11.0 | 60.8217 30.5311 1.34 J
102 338727 9/13/92 14:28:47.8 | 60.7252 30.4375 .14 J
19 14367 3/13/91 10:11:55.9 | 61.8843 31.0453 1.09 K
30 19816 4/25/91 09:38:11.9 | 61.5369 30.8114 1.31 K
68 322252 3/10/92 10:30:01.8 | 61.6459 31.0231 1.24 K

Remarks:

- Events from groups A, B, D and E are identified as originating from mine HV4 in
the Helsinki bulletin, and events from groups C, F, G and H from mine HV7.

- The locations of these events are tight are mostly surrounding mine HV7.

- Two mines were located on SPOT photos in the vicinity of mine HV7 while no
mines located close to mine HV4 were found on SPOT photos.
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Mine and event locations:
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Figure 36: Mine and IMS event locations for area 40,
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Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
2 3256 S33060 | 477286 082
107 337963 | 1412722 | 2608665 0.86 B
78 | 320892 | 1195166 | 1752426 | 086 C
- 59 301688 | 1006238 | 1412392 083 D
111 337670 | 1422775 | 2637609 092 E
h 86 323143 | 1228691 | 1874016 094 F
121 344673 | 1522640 | 2869074 0.90 G
19 13741 702220 | 468787 0.90 H
82 321840 | 1215144 | 1807971 0.89 I
8 4867 564791 | 449045 0.84 ]
36 23894 791945 | 800130 0.89 K
31 19735 753171 | 660646 0.89 L
35 22201 771792 | 749703 097 M
113 340382 | 1458799 | 2724966 0.90 N
24 16794 724962 | 551140 C.88 0
97 329554 | 1287663 | 2127532 0.89 P
45 21875 | 822356 | 925350 0.77 Q
79
re v — . — - —r—

Latitude: 60 - 62°N
Longitude: 28 - 30°E

Local magnitude range: > 2.0

Number of events in IMS2: 620

AREA 41

Number of events within the magnitude range: 168

Number of processed events: 124

Frequency range used to process the data: 1 - 16 Hz
Processed signal length: S s. before P, 45 s. after P

Number of reference events: 17

Table 128: Reference events for area 41




Reported mine locations:

Table 12S: Mine locaticns for area 41

Label | Latimde | Longitude | Origin

B eSS e — e e |
HB15 60.0 29.% old_Hels
SB1S5 60.019 29,742 SPOT

HE10A 60.02 29.74 Hels

SC3b 60.581 29.064 SPOT
SC3a 60.599 29.073 SPOT

HC3 60.6 292 old_Hels
HV11 60.6 29.2 Hels
SC2 60.699 29.178 SPOT
HC1 0.7 28.7 old_Hels
HC2 60.7 29.0 old_Hels
HVI12 60.7 28.7 Hels
HV5 60.7 290 Hels

SCla 60.747 28.836 SPOT
SCic 60.749 23.854 SPOT
SC1b 60.753 28.84¢ SPOT

HC4 60.8 293 old_Hels

HCT 60.8 29.5 old_Hels
HV13 60.8 29.5 Heis
HVIB 60.8 29.3 Hels

SCO 60.816 28.711 SPOT
SC4c 60.843 28.989 SPOT
SC4b 60.849 28.979 SPOT

SC4a 60.851 28.99° SPOT

HCS 60.9 293 old_Hels
HC6 60.9 29.4 old_Hels
HV1A 60.9 294 Hels
HVIC 60.9 29.3 Hels
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Table 129: Mine locations for area 41

Label Latitude | Longitede Origin
H?1 60.90 29.35 new_Hels
H72 60.95 29.18 new_Hels
SCé 60.951 29.175 SPOT
sc7 60.961 22312 SPOT
SC8 60.9¢ 28.88C SPOT
SC9 60.974 29.054 SPOT
SC10 60.985 29.275 SPOT
SCsb 60.999 29.026 SPOT
SCsc 61.005 29.043 SPOT
SCSa 61.008 29.016 SPOT
HV1 61.01 29.04 Hels
Nil4 61.03 28.18 Norw
. HV8 61.1 29.9 Hels
HV8 61.14 29.87 new_Hel
SCllc 61.120 29.902 SPOT
SC1ib 61.132 29.823 SPOT
SClla 61.133 29.845 SPOT
N103 61.18 28.04 Norw
SC12d 61.199 29.727 SPOT
SC12c 61.201 29.731 SPOT
SCi2b 61.204 29.727 SPOT
SCi2a 61.208 29.727 SPOT
SC13 61.270 29.804 SPOT
HM27 61.94 29.03 Hels
N117 61.94 29.03 Norw
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Number of events found in the Helsinki bulletin: 113

Table 130: Events found in the Helsinki bulletin for area 41

Event# | IMS orid IMS origis time IMSml | HEL location | HEUlabel | Group
13 9426 | 130M1 | 1257464 | 201 HVI2 EXP ?
s6 | 301026 | 1/ | 12482561 236 H1 EXP ?
60 | 301968 | 11/2/91 | 09:57:209 | 2.00 HVIB EXP ?
51 302127 | 1/23M1 | 1326341 | 201 H71 EXP 7
6 | 3ms553 | 1225Mi | 1319340 | 217 H71 EXP ?
70 | 313222 | 13092 | 0954024 | 226 HVS EXP ?
71 315424 | 12792 | 13:59:39.5 | 224 HVIB EXP 7
2| 315670 | 232 | 13544461 241 H?2 EXP ?
74 | 317867 | 248m2 | 13:58:069 | 243 H71 EXP 9
75 | 317818 | 27202 | 1230552 | 202 H71 EXP ?
8 | 324817 | 4n5p2 | 11:59:144 | 203 H71 EXP ?
2 3256 | 1122090 | 11:37:096 { 2.06 HVS EXP A
12 5880 1491 | 11:02:138 | 200 14vs EXP A

29 19276 | 4/1991 | 12:58:085 | 203 HV8 EXP A
53 41654 | 925P1 | 14:30:53.4 | 208 | 6101 | 2988 - B
107 | 337963 | 8n6m2 | 1128270 | 241 | 6096 | 3027 - B
58 | 301517 | 11491 | 09:21:493 | 206 HVS EXP c
63 | 302707 | 121291 | 14:27:346 | 216 HVS EXP c
68 | 303570 | 122691 | 09:55:3a.5 | 233 HVS EXP C

78 320892 2/28/92 | 68:37:42.1 2.25 HV2 EXP C
87 | 326566 | 4902 | 08:35:044 | 227 HVS EXP c
90 | 32820 | ansm2 | 1216528 | 239 HV2 EXP C
109 | 337234 | 8282 | 0827273 | 206 | 6105 | 2901 - c |
34 19471 | 42691 | 1213:148 | 209 6099 [ 2903 | OB D
59 | 301688 | 111501 | 13:39:285 | 210 | 5097 | 29.03 - D
77 | 30m2 | w22 | 1200315 | 209 fvl EXP D
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Table 130: Events found in the Helsinki bulletin for aréa 41

Event# | IMS orid IMS origin time IMSml | HELlocation | HEL labe! | Group
104 | 334782 | B1p2 | 0351455 | 203 | HVI | EXP | D
112 340330 9/29/92 | 12:20:16.0 224 60.87 | 29.16 - D
16 11149 12/14/90 | 11:52:04.7 222 HC6 EXP E
37 23990 5/24/91 | 12:01:59.9 217 60.91 | 29.03 - E
62 302423 | 112991 | 13:03:10.2 223 H?1 EXP E
84 324148 372582 ° 12:30:12.2 2.19 K71 EXP E
95 328399 SR20M92 | 11:17:06.0 2.06 HV1B EXP E
i1l 337670 9/2:92 | 13:27:08.5 2.19 60.89 § 29.11 - E
17 13468 311m1 11:11:24.1 230 HVS EXP F
86 323143 33192 | 09:52:50.9 243 HVIB EXP F
3 10045 11/28/90 | 12:29:10.6 27 H?1 EXP G
5 10178 12/1790 | 12:51:58.1 2.06 HViB EXP G
27 17635 4/1191 | 13:21:38.0 2.18 HViIC EXP G
46 30849 TMIPBL | 12:57:56.6 225 HVIB EXP G
49 36738 82891 | 15:32:26.2 2.14 HC6 EXP G
&4 303101 12/1991 | 12:59:34.3 226 H?2 EXP G
80 322269 3/10092 | 15:25:51.6 2.04 H?i EXP G
92 325583 42352 | 13:00:02.2 2.09 H?1 EXP G
100 331718 6/26/92 | 14:00:31.0 2.16 H72 EXP G
11 7114 12/28/90 | 12:27:33.9 2.15 HVIC EXP H
19 13741 3/11P/1 | 12:20:44.7 217 60.95 { 29.03 - H
30 19727 4/24P91 | 12:07:05.1 2.32 60.96 | 29.30 QB H
33 19840 425081 | 12:10:26.6 224 61.00 | 29.17 QB H
88 326816 4/9/92 12:36:33.0 220 HV1 EXP H
15 322084 173191 | 12:38:45.7 2.14 6093 | 29.12 - I
2 15981 372891 | 14:49:15.2 2.38 HC6 EXP I
39 26851 5/3191 | 13:55:23.2 2.18 60.89 | 29.12 - I
42 28303 6/2691 | 12:31:59.3 2.24 HVIC EXP I
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Table 130; Events found in the Helsinki bulletin for area 41

Event# | IMS orid IMS origin time IMSm! | HEL location | HEL label | Group
[ 47 | s@s0 | wm1 | 344518 | 226 | 6096|293 - | 1 |

54 41789 92791 | 13:24:24.4 2.36 HVIC EXP I
57 301162 | 11191 | 13:28:280 | 226 HVIB EXP I

7 7265 12/25/90 | 12:28:48.0 218 HVIC EXP I
2 313652 13092 | 12:27:04.0 239 HV1 EXP 1
82 321840 371492 | 08:53:43.2 223 HViB EXP I
83 324240 3/19/92 | 12:28:28.8 210 60.92 § 29.11 - I
94 326394 429/92 | 11:58:49.8 227 HVIB EXP I
99 331007 618092 | 12:13:274 231 HViB EXP I
106 335746 8/1392 | 11:59:484 225 HViB EXP I
110 337477 8/3192 | 11:58:02.6 218 60.90 | 29.04 - I

8 4867 12/26/90 | 10:07:27.5 229 60.83 | 29.21 - J
20 15111 32091 | 11:59:50.9 2.10 HV13 EXP I
28 18618 4/1791 | 09:48:31.6 212 HC6 EXP J
41 28299 62691 | 12:04:19.3 207 HC6 EXP J
3¢ 23894 512301 | 13:03:17.9 223 60.90 | 29.17 - K
51 41060 | 91991 | 12:58:04.4 | 234 HVIB EXP K
81 322321 3/1392 | 13:15:40.8 248 HVIB EXP K
103 333547 7716/92 | 17:36:25.8 231 HVIB EXP K
108 337139 82792 | 10:05:00.5 222 60.88 | 29.26 - K
1i4 340752 9/3002 | 10:52:15.5 214 60.85 | 29.30 - K

4 42281 12/6090 | 14:22:38.6 239 60.89 | 29.09 - L
10 7231 12/27/90 | 12:30:36.0 2.28 HVIB EXP L
14 9428 1730091 | 12:59:33.1 228 60.89 | 29.11 - L
18 13503 3191 | 1237410 | 221 HC6 EXP L
25 16846 47391 12:25:23.0 2.07 60.21 | 29.16 - L
26 16842 4/5P91 12:54:23.1 2.21 60.90 | 29.07 - L
31 19735 | 42491 | 13:10:524 | 238 | 60.90 | 29.21 QB L




Table 130: Events found in the Helsinki bulletin for area 41

Event# | IMSorid |  IMS origin time IMSml | HELlocation | HELlabel | Group
T 43 | 27868 | 62790 | 1308040 | 244 HC6 " EXP L
52 41648 | 972501 | 1313475 | 231 HVIB EXP L
67 | 303555 | t225m1 | 14:25:59.8 | 223 HVIB EXP L
6 | 312781 | 114m2 | 13:59455 | 240 H2 EXP L
76 | 320310 | 22692 | 1245240 | 2.20 H2 EXP L
85 | 324150 | 32592 | 13:58:553 | 213 HI1 EXP L
91 | 32518 | 41792 | 16:04:144 | 229 H?2 EXP L
98 | 329766 | 642 | m21:224 | 209 H?2 EXP L
102 | 332337 | M2 | 1219072 234 HV13 EXP L
35 22201 | S/d1 | 1607339 | 208 | 6048 | 29.19 . M
50 39512 | 9o13/1 | 1518414 | 2,05 HC6 EXP M
1 2916 | 11500 | 1200209 | 220 HV5 EXP N
9 314533 | 12/26/90 | 11:32:323 | 223 HV5 EXP N
32 19820 | 4/2591 | 1042:59.8 | 207 | 6066|2907 | QB N
93 | 325902 | 4p4m2 | 124356 | 2.00 HVS EXP N
9% | 329217 | sp8m2 | 12:07:98.5 | 233 | 60.70 | 28.89 - N
101 | 332004 | 630M2 | 1031483 | 2.06 HVS EXP N
113 | 340382 | opom2 | 1337293 | 222 | 6069 | 2891 . N
% 16794 | 4pp1 | 1414259 | 213 HV1I EXP )
38 24173 | 528M1 | 1613445 | 209 | 6051 | 29.09 i )
48 33208 | 8191 | 1433176 | 2.33 HVII EXP )
23 16666 | 372991 | 13:38:51.1 | 242 HVIC EXP P
ss | 300380 | 101701 | 114405 | 235 HVIC EXP P
65 | 303482 | 14p2 | 13:28:086 | 244 HVI EXP p
79 | 320007 | 35592 | 1325:59.6 | 230 HVIB EXP 3
97 | 329554 | epm2 | 105277 | 213 HV1 EXP 3
105 | 335546 | /1192 | 08:14:00.1 | 221 H72 EXP P
40 25822 | 6191 | 0539356 | 237 | 6009 | 2670 . Q




Table 130: Events found in the Helsinki bulletin for area 41

Event# | IMS orid IMS origin time IMSml | HELlocation | HEL label | Group
—_— e e T e e |
44 27876 6/2701 | 15:22:30.8 247 HB1S EXP Q
45 27875 6/2791 | 15:22:46.2 241 HB1S EXP Q

E Events with the most reliable classification:

Table 131: Sorted events for area 41

B Eveat# | IMS orid IMS origin time IMSiat. | IMSln. | IMSml | Group
= 2 3256 | 112290 | 11:37:09.6 | 612444 | 29.9481 2.06 A
;- 12 5880 1491 | 11:02:138 | 609972 | 29.8384 2.00
29 19276 | 41991 | 12:58:08.5 | 611662 | 29.8519 203
. 53 41654 | 925M1 | 14:30:534 | 611160 | 29.8721 2.08

: . 107 | 337963 | 872697 | 11:2827.0 | 6L1624 | 29.9036 241
i16 | 340972 | 10/8%2 | 09:00:12.1 | 61.0904 | 296115 217
. 21 15937 | 372591 | 09:23:50.6 | 612111 | 29.7828 212
o 3 s8 | 301517 | njamn | 0921493 | 611913 | 2034 | 206
2 63 302707 | 1201291 | 14:27:346 | 612929 | 29.6193 2.16
68 303570 | 122691 | 09:59:34.5 | 611700 | 29.8476 | 233
78 320892 | 22892 | 08:37:42.1 | 611425 | 29.7457 225
87 326566 | 4M/2 | 08:38:044 | 610833 | 29.7222 227
9 324820 | 4/1582 | 12165528 | 61.0087 | 29.6843 2.39

109 337234 8/28/92 | 08:27:27.3 | 61.3923 25.6666 2.06
115 340913 10/7/92 § 08:33:12.7 | 61.0975 29.5850 2.15

mjolololoulololalalalalalolalola|lw|wl=]>]»

5 118 | 342460 | 103092 | 09:29:350 | 61.1769 | 29.5981 2.18
34 19470 | 472691 | 12:13:148 | 610163 | 28.9885 2.09
- 59 | 301688 | 1/1581 | 13:19:28.5 | 607901 | 290768 | 2.10
= 77 | 3wm2 | 22192 | 12:00315 | 60.6265 | 292609 | 209
E 104 | 33782 | 75182 | 0851455 | 607977 | 287519 | 2.03
o 112 | 340380 | 972992 | 1220160 | 609282 | 28.8799 224
3 i6 1149 | 1271400 | 1:52:047 | 611143 | 291495 | 222
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Table 131: Sorted events for area 41

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
37 | 2399 | Se4M1 | 1201:599 | 608010 | 289650 | 217 | E |
62 300423 | 112981 | 13:03:102 | 608295 | 29.0339 | 223 E
84 34148 | 32502 | 1230:122 | 609235 | 29.0555 | 219 E
95 328399 | spom2 | 1:17:060 | 606261 | 289167 2,06 E
ur | 337670 | 9 | 1327:085 | 608694 | 28.9657 2.19 E
17 13468 3/ | 1:11:241 | 606367 | 28.7195 230 F
8 | 32143 | 33192 | 09:52:509 | 606848 | 288267 | 243 F
3 10045 | 112990 | 12:29:106 | 609135 | 20.1308 | 271 G
5 10178 | 121780 | 12:51:58.1 | 607626 | 29.0893 2,06 G
27 17635 | 4/m1p1 | 13:21:380 | 609333 | 28.9391 2.18 G
46 30849 | 71781 | 12:57:566 | 608532 | 29.1580 | 225 G
49 36738 | 828M1 | 1532:262 | 608771 | 28.9491 2.14 G
64 303101 | 12/1981 | 12:59:343 | 607879 | 28.8513 2.26 G
80 322269 | 31092 | 1525:51.6 | 609024 | 29.0363 204 G
92 325583 | 4/23M2 | 13:00:022 | 608059 | 28.9224 209 G
100 | 3317118 | 6n6m2 | 1400310 | 608495 | 289236 | 216 G
117 | 342332 | 10282 | 14:08:198 | 608168 | 28.7854 2.11 G
121 | 344673 | 1180m2 | 1326:195 | 609453 | 289512 | 214 G
1 7114 | 1272890 | 1227:339 | €09s510 | 20.:047 | 215 H
19 13741 | 3P | 12:29:447 | 609057 | 29.0184 2.17 H
30 19727 | 4/24/91 | 12:07:05.1 | 609774 | 29.0764 232 H
33 19840 | 42591 | 12:10:266 | 608911 | 29.1350 | 2.4 H
a8 326816 | 4P/ | 12:36:33.0 | 607839 | 29.0073 2.20 H
7 7266 | 1272500 | 12:28:480 | 607757 | 29.0775 2.18 I
15 322084 | 13191 | 12:38:457 | 605679 | 29.5727 2.14 1
2 15981 | 372801 | 14:49:152 | 608964 | 289630 | 238 I
39 26851 | SB1S1 | 13:55:232 | 610296 | 29.1136 | 2.8 I
42 28303 | 672691 | 1231:593 | 609296 | 29.0053 224 I
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Tabie 131: Sorted events for area 41

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
T 47 | 31450 | 72361 | 13448 | 60ssz | 290181 2.26 T
54 41789 | 92181 | 1324244 | 608023 | 29.0225 236 I
57 301162 | 11/191 | 13:28:280 | 608421 | 29.0986 2.6 I
72 313652 | 18092 | 1227:040 | 608641 | 29.0772 2.39 I
82 321840 | 3/14/92 | 08:58:432 | 60.8112 | 29.0642 223 I
83 324240 | 3/1992 | 12:28:288 | 60.7969 | 28.8618 2.10 I
94 326394 | 42992 | 11:58:49.8 | 609113 | 28.8979 227 I
99 331007 | 61892 | 1213274 | 604223 | 29631 231 I
106 | 335746 | 81392 | 11:59:484 | 60.8868 | 28.8609 225 I
110 | 337477 | 83192 | 11:58:026 | 60.8027 | 29.0352 2.18 I
123 | 346296 | 12724m2 | 1231111 | 610709 | 284513 209 I
8 4867 | 122690 | 10:07:27.5 | 608304 | 29.3120 2.29 3
20 1511 | 32091 | 11:59:509 | 609640 | 29.1867 2.10 3
28 18618 | 4/1791 | 09:48:31.6 | 609743 | 29.1737 2.12 3
a1 28299 | 672691 | 12:04:193 | 608990 | 29.1658 207 ]
36 23894 | S/2391 | 13:03:17.9 | 608875 | 29.2229 223 K
51 41060 | 91991 | 12:58:04.4 | 60.8889 | 29.2465 234 K
81 32321 | 31392 | 1315408 | 60.8646 | 29.2043 248 K
103 | 333547 | 71692 | 17:36:258 | 608354 | 29.1047 231 K
108 | 3371139 | 82792 | 10:05:005 | 609454 | 29.0562 222 K
114 | 340752 | 93092 | 10:52:155 | 60.8530 | 29.1460 214 K
4 42281 12/6/90 | 14:22:386 | 60.8663 | 29.1896 239 L
10 7231 122790 | 12:30:36.0 | 60.8285 | 29.2287 28 L
14 9428 13091 | 12:59:33.1 | 60.8543 | 29.1522 228 L
18 13503 3P | 1237410 | 607843 | 29.2368 221 L
25 16846 aBP1 | 1225230 | 609399 | 29.1064 2,07 L
2% 16842 4P | 12:54:23.1 | 609089 | 29.1254 221 L
31 19735 | 472491 | 13:10:52.4 | 608370 | 29.0447 238 L
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Table 131: Sorted events for area 41

Event# | IMSorid |  IMS origin time IMSlat. | IMSlon. | IMSm! | Group
45 | 2588 | wzipl | 1308040 | 6osess | mue | 24 | L |

52 41648 | ops®1 | 13:13:475 | 607717 | 29.1907 231

67 303555 | 12251 | 14:25:59.8 | 608111 | 29.2945 2.23 L
69 312781 | 11492 | 13:59:45.5 | 608370 | 29.1531 2.40 L
76 320310 | 22692 | 1245240 | 608561 | 29.0856 220 L
85 324150 | 3725M2 | 13:58:553 | 609381 | 29.0615 2.13 L
91 325118 | 4/1792 | 16:04:144 | 608865 | 29.0724 229 L
98 320766 | 64/92 | 11:21:224 | 610758 | 283872 | 209 L
102 | 332337 | /M2 | 12:19:072 | 608702 | 289692 234 L |
120 | 344301 | 1258 | 15:08:533 | 610735 | 28.5034 2.16 L
124 | 346750 | 1273082 | 11:32:042 | 609339 | 29.0409 239 L
35 22201 si6P1 | 16:07:33.9 | 60.5477 | 29.3998 2.08 M
50 39512 | 91391 | 15:18:414 | 606124 | 289164 2,05 M

1 2916 1590 | 12:00:209 | 608538 | 29.0465 220 N

9 314533 | 122690 | 11:32323 | 607601 | 28.6782 2.23 N
32 820 | arspr | 1042:598 | 607521 | 29.0299 207 N
93 5902 | anam2 | 11:24:356 | 606874 | 28.5146 2.00 N
9 329217 | SP8M2 | 12:07:085 | 607775 | 28.8683 233 N
100 | 332004 | 63092 | 1031483 | 602899 | 29.4760 2.06 N
113 | 340382 | 92092 | 13:37:293 | 604335 | 29.3984 222 N
2% 16794 app1 | 14:14:259 | 606363 | 28.9503 2.13 )
38 24173 | 5281 | 16:13:445 | 60.5304 | 26.2477 2.09 )
48 33208 8191 | 14:33:17.6 | 60.519 | 29.2327 233 0
23 16666 | 3/2991 | 13:38:51.1| 609737 | 28.8593 2.42 P
55 300380 | 10/1791 | 14:14:405 | 609486 | 29.0505 235 P
65 303482 | 14/92 | 13:28:086 | 60.8264 | 29.1430 244 P
79 | 320007 | 3592 | 1325:59.6 | 60.799%6 | 28.9934 230 P
97 320554 | 6pm2 | 11:0527.7 | 608772 | 28.9008 2.13 P
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Table 131: Sorted events for area 41

Event# | IMS orid IMS origin time IMSla | IMSln. | IMSml | Group
105 | 33546 | 81192 | B:1400.1 | 60814 | 289642 | 221 | P |
19 | 343302 | nuim | 1301087 | 608151 | 28.7838 2.08 P
40 2582 | 6191 | 05:39:356 | 600576 | 29.5913 2.37 Q
44 27876 | 62191 | 15:22:308 | 60.0954 | 29.6124 247 Q
45 27875 | 62191 | 1522462 | 00848 | 29.9720 241 Q

Remarks:
- Most of the event locations are concentrated in a 50x50 km area in the center of
the map (Figure 37).
- Several mines have been reported that are only a few kilometers apart. The Hels-
inki identification of the events does not always correspond to the event grouping
probably because of the too small distances between mines.
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Mine and event locations:
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Figure 37: Mine and IMS event locations for area 41.
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AREA 42

Latitude: 60 - 62°N

Longitude: 26 - 28°E

Local magnitude range: > 1.0

Number of events in IMS2: 382

Number of events within the magnitude range: 116
Number of processed events: 90

Frequency range used to process the data: 1 - 16 Hz
Processed signal length: 4 s. before P, 34 5. after P
Number of reference events: 16

Table 132; Reference events for area 42

Event# | IMS orid IMS arid | IMSwfid | Threshold Group
59 | 325021 | 1233760 | 1954872 | 08 A
14 9000 | 596768 | 40897t | 0.9 3
48 | 32636 | 1227522 | 1858716 | 097 C
36 | 313097 | 1033121 | 1633348 | 0388 D
61 | 325498 | 1235296 | 1975881 | 091 E
79 | 335261 | 1380331 | 2442667 | 0.8 F
69 | 331722 | 1323280 | 2207461 | 092 G
5 2 | s3u7 | 417550 | 093 H
32 | 300273 | 1000771 | 1301384 | 093 I
19 18604 | 738361 | 583537 | 092 y
66 | 329583 | 1287762 | 2128252 | 091 K |
72 | 333426 | 1330530 | 2282458 | 095 L
71| 332131 | 1324690 | 2227519 | 096 M
40 | 3208% | 1214300 | 1797630 | 095 N
S1 | 322731 | 1227859 | 1852820 | 0.9 o
1 2003 | 524053 | 589666 | 087 P

Reported mine locations: None
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Number of eveats found in the Helsinki bulletin: 23

Tabie X33: Events fouzd in the Helsinki bulletin for area 42

Event# | IMS ord IMS origie time IMSmi | HEL location | MELIabel | Group
15 9461 1231 | 07:16:299 161 ﬂ;OAO 2649 - T:—TI__
17 13756 3/1181 1} 14:31:564 1.75 61.76 | 2646 - ?
20 18637 41781 | 12:3%:17.9 1.42 60.45 | 2598 - ?
21 19354 42501 | 13:30:55.1 1.08 6046 | 2592 LB ?
25 24170 5/28P1 | 14:31:394 117 60.60 | 27.05 - ?
29 36714 828091 | 11:12:184 1.16 60.75 | 26.90 - ?
43 321411 3/19/92 { 15:04:52.2 147 62.03 | 2659 - ?
44 324273 3/1992 | 16:21:32.2 1.60 61.62 | 27.61 - ?
68 331364 6/23/92 | 08:55:25.5 1.06 60.51 | 26.04 - ?
60 325497 4/22/92 | 15:22:51.9 1.06 60.54 | 26.99 - A
55 323427 4292 | 08:56:28.8 149 61.62 | 27.62 - Cc ]
37 313656 1/16/92 | 11:05:03.2 1.28 60.79 | 27.00 - D
61 325498 42292 | 15:26:39.2 135 60.57 | 2692 - E
74 333982 2192 | 15:47:45.6 1.26 60.57 | 2691 - F
75 334446 2182 | 13:51:41.5 1.19 60.55 | 26.97 - F
67 330364 6/12/92 | 12:16:45.9 1.70 6042 | 27.05 - G
70 332127 7/1/92 | 14:37:220 1.34 60.56 | 27.04 - G
32 300273 10/16/91 | 11:35:54.3 1.64 60.73 | 26.89 - I
77 334776 3192 | 08:07:32.0 141 60.59 | 26.95 - I
82 336074 8/17/92 | 11:35:399 1.51 60.63 | 26.90 - I
19 18604 4/1691 | 12:54:522 2.19 HVS EXP J
83 336934 82502 | 11:53:17.6 2.13 60.73 | 28.89 - J
18 17302 4/8/91 | 09:52:30.0 1.87 61.02 | 26.63 - K
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Events with the most reliable classification:

Table 134: Sorted events for area 42

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
_—f—, == ]
39 321655 3/6/92 11:30:59.0 | 60.1174 27.2437 1.01 A
59 325021 4/16/92 | 10:40:17.7 | 60.6011 26.9224 1.14 A
60 325497 422/92 | 15:22:571.9 | 60.1026 27.1291 1.06 A
14 9000 1/25/91 12:44:304 | 60.8105 26.9660 1.08 B
16 9380 1/2991 12:29:10.2 | 60.7967 27.0460 1.05 B
48 322636 32792 | 10:27:50.7 | 61.6304 27.4953 1.22 C
55 323427 42192 08:56:28.8 § 61.5967 21.7043 1.49 C
36 313097 1/13/92 | 11:32:425 | 60.7615 26.9150 1.06 D
37 313656 1/16/92 | 11:05:03.2 | 60.7548 26.8707 1.28 D
61 325498 4/22/92 | 15:26:39.2 | 60.1854 27.3282 1.35 E
62 325907 4/24/52 | 12:06:51.9 | 60.5576 26.7975 1.04 E
49 223190 32792 | 12:46:41.3 | 60.5563 269120 1.24 F
57 324004 41192 12:48:00.2 | 60.5722 26.9350 1.08 F
63 326432 4/29/92 | 16:16:38.6 | 60.0943 27211 1.19 F
64 328593 5721192 ] 17:33:034 | 60.5754 26.9238 1.29 F
74 333982 712192 | 1547456 | 604991 27.0088 1.26 F
5 334446 7/27/92 | 13:51:41.5 | 60.5533 26.9838 119 F
79 335261 2/6/92 15:18:134 | 60.0741 27.2966 1.31 F
86 345158 12/3/92 | 1242:293 | 60.6100 26.9247 L12 F
26 25684 6/5/91 13:24:349 | 604722 27.0206 1.45 G
47 323583 324092 § 16:10:459 | ©0.1425 27.1262 1.17 G
65 329552 6/2/92 11:03:54.6 | 60.5549 26.8815 1.04 G
67 330364 6/12/92 | 12:16:45.9 | 60.6005 26.8882 1.70 G
69 331722 6/26/92 | 15:07:27.9 | 60.3460 27.1917 L1l G
70 332127 7MM/2 14:37:220 | 605143 26.8538 1.34 G
3 2767 11/19/90 | 14:25:45.9 | 60.5323 26.9615 1.20 H
5 3271 1122/50 | 14:13:45.1 ; 60.5138 26.9226 1.07 H

95




Table 134: So-ted events for area 42

Event# | IMS orid IMS origin time IMS lat IMS lon. IMS ml Group
[ 9 465 | 12/1990 | 14:13:296 | 60.1005 | 27.3443 125 H
10 5635 1291 | 1415375 | 600920 | 27.4385 141 H
1 5857 13/ | 1421:032 | 604497 | 27.0367 116 H
12 6326 1801 | 12:12:350 | 604643 | 27.0467 118 H
32 300273 | 100161 | 11:35:543 | 606002 | 26.7768 1.64 1
33 301424 | 117781 | 11:4:245 | 606156 | 268124 153 I
73 333522 | 1682 | 10:56:306 | €04207 | 269298 148 I
77 334776 | 3192 | 08:07:320 | 60571 | 268766 141 I
82 336074 | 81792 | 11:35:399 | 607102 | 26.8294 151 I
19 18604 | 4/16M1 | 12:54:522 | 609441 | 27.9205 2.19 3
83 336934 | 8nsP2 | 11:53:17.6 | 608756 | 27.9251 213 3
18 17302 | 4mm1 | 09:52:300 | 60.8701 | 268332 1.87 X
54 323135 | 33192 | 07:20:09.7 | 608825 | 267110 1.40 K
56 323840 | 4/652 | 04:48:205 | 60.8939 | 267189 1.39 K
66 320583 | 692 | 1447:38.1 | 609224 | 26.6657 116 K
72 333426 | 715M2 | 13:49:008 | 603459 | 269785 1.25 L
81 335670 | 81292 | 13:42:459 | 604254 | 26.8914 1.37 L
71 332131 | 92 | 14:50:460 | 609870 | 26.5030 143 M
76 334650 | 729m2 | 1534:137 | 608275 | 26.6246 122 M
40 320800 | 31292 | 09:44:03.1 | 608998 | 27.1266 1.60 N
88 345720 | 121792 | 12:28:334 | 611257 | 26.9861 1.87 N
51 32731 | 32892 | 0920196 | 606595 | 27.1516 127 0
52 320734 | 3882 | 1046:326 | 606914 | 27.1531 116 0
1 2003 | 11/13/90 | 13:58:234 | 61.1691 | 26.0308 135 P
4 848 | 112090 | 13:12:516 | 611605 | 260066 104 P
8 3652 | 121390 | 14:32:313 | 611689 | 26.0357 1.07 P
96
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Remarks:
- Despite the large number of events located in this area, no mine locations are
available. The Helsinki bulletin did not report any of these events as originating
from a particular mine.
- A cluster of events is seen in the center of the map (Figurs 38) on the coast of the
Gulf of Finland. Several events are located off-shoze.
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Mine and event locations:
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Figure 38: IMS event locations for area 42.
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AREA 43

Latitude: 60 - 62°N

Longitude: 24 -26°E

Local magnitudz range: > 1.3

Number of events in IMS2: 687

Number of events within the magnitude range: 109
Number of processed events: 79

Frequency range used 1o process the data: 1- 16 Hz
Processed signal length: 4 s. before P, 35 s. after P
Number of reference events: 13

Table 135: Reference events for area 43

Event# | IMSorid { IMSarid | IMSwfid { Threshold Group
72 33899% 1430003 2659842 0.87 A
31 37026 915054 1151417 G.94 B
41 313363 1164134 1662375 0.85 C
60 329739 1288268 2136013 091 D
25 25868 806896 891348 0.90 E
12 14718 712919 506579 683 F
48 324077 1231370 1921565 092 G
49 324449 1232217 1936581 0.88 H
54 326614 1237739 2004246 050 I

7 13237 684240 430484 0.96 J
30 36898 903380 1147631 0.84 K
71 337770 1423011 2640477 0.95 L
24 25537 804627 882996 0.98 M

Reported mine locations:

I'zble 136: Mine locations for arca 43

Label

Laditude

Longitude

Origin

N1i1

60.25

25.39

Norw

N112

60.27

24.07

Norw




Table 136: Mine locations for area 43

Label Latinde | Longitude Origin
e s —— === |
HAS 616 242 old_Hels
old(HM26) 61.6 243 old_Hels
HM26 61.64 i 24.26 Hels

Number of eveius found in the Helsirki bulletin: 43

Table 137: Events feund in the Helsinki butictin for area 43

Event# | IMS orid IMS origin time IMSm! | HEL location | HEL lahel | Group
e e e gt e — ——— e |
18 | 21770 | sAm1 | 0725541 | 134 | 601 | 2427 - ?
20 | 22375 | 31591 | 03:02:597 | 137 | 6174 | 2436 - 7
21 | 23957 | 5;m3m1 | 19:24:547 | 139 | 6152 | 2497 | EART ?
32 | 23193 | 9/5P1 | 1344375 | 149 | 6031 | 2501 - ?
38 | 301120 | 11/1291 | 12:22:574 | 148 | 6064 | 2480 | - ?
43 319323 | 21892 | 1404244 | 166 | 60.33 | 2453 - ?
a4 | 317693 | 2/26P2 | 11:53:503 | 138 | 60.25 | 25.14 - 7
59 1 320558 | 602 | 1141220 | 164 | 6042 | 2508 - ?
65 | 332348 | 78/2 | 1444470 | 159 | 6122 | 2503 - ?
72 | 338999 | 91082 | 14:09:153 | 139 | 6023 [ 2455 - A
29 | 34094 | 8fm1 | 1004489 | 142 | 6027 ) zAm ) - B
31 37026 | S;9/51 | 1043099 | 136 | 6037 | 2483 - B
39 | 301233 | 171201 | 1315140 | 138 | 6036 | 2483 - B
S1 | 325782 | 41492 | 1508007 | 138 | 6033 | 2502 - C
60 | 320739 | 642 | 0731333 ] 139 | eudr | 2517 ) D
68 | 334441 | 72792 | 12:14259 | 134 | 6030 | 25.07 - D
70 | 336816 | 872492 | 11:01:47.7 | 149 | 6038 | 25.17 - D
25 | 25868 | 6791 | 103422.1| 149 | 60.09 | 24.48 : E
61 | 320776 | 6m2 | 1134139 | 143 HMI EXP F
a8 | 324077 | 4@m2 | 1036212 | 132 | 6032 | 2501 : G
SO | 324618 | 41392 | 1522090 | 140 | 6030 | 2499 - G
100
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Table 137: Events found in the Helsinki bulletin for area 43

Event# | IMS orid IMS origin time IMS mi | HEL location { HEL label | Group

2 3315 11/23/30 10:44:00; 1.67 ==6?.33 24.95 - H

6 12854 3/491 | 12:14:52.1 1.58 60.33 | 24.93 - H

9 14362 3/13/1 | 09:21:37.6 1.66 60.33 | 24.98 - H
13 15394 3/2881 | 10:16:30.8 1.78 60.34 | 24.94 - H
14 16163 4/4/91 | 11:10:24.3 1.64 6032 | 24.94 - H
15 18193 4/15P1 | 10:50:53.8 1.89 6032 | 2494 - H
2 24852 53181 | 11:27:374 143 60.33 | 2497 - H
40 302576 | 12/1191 | 12:21:07.3 1.53 6033 | 24.94 - H
42 313532 13092 | 13:47:23.8 1.69 60.33 | 24.93 - H
49 324449 4/10/92 | 13:00:28.1 141 66.33 | 24.93 - H
53 326417 4/29/92 | 14:43:59.6 1.64 60.33 | 24.94 - H
56 327250 57192 | 14:02:51.0 1.47 60.33 | 2491 - R
58 328931 5/2592 | 14:05:45.5 1.30 60.33 | 24.93 - o4
&4 331616 6/25/92 | 13:52:25.5 1.58 60.33 ( 24.93 - H"—
69 3355 8/16/92 | 15:39:25.6 1.63 60.32 | 24.95 - H
54 326614 420092 | 10:48:02.3 1.61 60.33 | 2498 - f
57 327528 5/1i/92 | 15:01:27.2 1.53 60.30 | 24.88 -

11 15265 372181 | 12:59:55.2 147 61.85 | 25.08 - ]
67 334094 772292 | 16:26:41.9 1.58 61.84 ; 25.09 - J
30 36898 82781 | 11:07:22.5 1.37 60.31 | 24.92 - K
52 325878 4/24/92 | 09:34:15.5 1.44 60.32 | 24.99 - K
63 331368 6/2392 | 10:04:09.1 140 60.58 | 25.16 L
&6 333313 7/14/92 | 11:00:03.0 1.32 60.39 | 25.16 - L
71 33¢710 943/92 | 11:01:03.7 1.51 60.38 | 25.16 - L
%4 25537 6/5/91 | 11:26:554 1.65 61.64 | 24.75 - M
27 32758 7/3091 | 15:05:54.5 1.36 61.63 | 24.78 - M
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Events with the most reliable classification:

Table 138: Sorted events for area 43

Event# | IMS orid IMS origin time IMS lat. IMS lon, IMS ml Group
T 72 | 338999 | 91092 | 14:09:153 | 600367 | 240351 19 | a
75 341264 | 101392 | 13:18:36.1 | 603374 | 24.3400 1.52 A
29 34094 8691 | 10:04:489 | 60.0033 | 24.9494 142 B
31 37026 | 872991 | 10:43:099 | 603350 | 25.4804 136 B
39 301233 | 171291 | 13:15:140 | 603414 | 253592 1.38 B
41 313363 | 172792 | 11:08:14.0 | 60.189% | 24.9601 134 c
51 325782 | 4/1492 | 1508017 | 60.0224 | 24.6130 1.38 C
60 320739 | 642 | 07:31:333 | 603941 | 25.2957 1.39 D
68 334441 | 72792 | 12:14:259 | 601580 | 253013 1.34 D
70 336816 | 32492 | 11:01:47.7 | 602880 | 25.1368 1.49 D
78 342994 | /492 | 11:59:189 | 602721 | 25.1542 132 D
25 25868 | 6791 | 1034221 | 60.1254 | 243199 149 E
28 32773 | IB31M1 | 08:55:51.0 | 60.1240 | 24.1813 1.38 E
12 4718 | 32291 | 11:53:520 | 600526 | 24.0030 1.36 F
61 329776 | 642 | 1134139 | 603903 | 24.1233 143 F
48 34077 | 4BM2 | 1036212 | 60.1407 | 24.9870 1.32 G
50 34618 | 41392 | 1522000 | 60.1411 | 24.9553 1.40 G
1 3127 | 112090 | 11:51:050 | 60.1114 | 24.9959 2.00 H
2 3315 | 172380 | 16:44:009 | 603430 | 250573 1.67 H
6 12854 AP | 12:14:52.1 | 603841 | 25.3892 1.58 H
9 14362 | 31391 | 09:21:37.6 | 60.1310 | 25.0687 1.66 H
10 15215 | 32191 | 1046:18.1 | 60.109 | 25.0099 1.87 H
13 15394 | 312891 | 1016308 | 603850 | 25.4973 178 H
14 16163 | 4/491 | 11:10:243 | 604294 | 25.0043 1.64 H
15 18198 | 41591 | 10:50:53.8 | 60.4296 | 24.8686 1.89 H
2 2852 | sB1S1 | 11:27:37.4 | 600584 | 254733 1.43 H
23 25529 6/591 | 10:33:108 | 60.4680 | 252023 1.59 H
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Table 138: Sorted events for area 43

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
26 | 3100 | 2491 | 1225044 | 60258 | 25.0722 | 138 H
34 39737 | 91291 | 08:57:408 | 60.0508 | 254912 | 158 H
36 | 41915 | 93091 | 11:08:226 | 602473 | 252079 | 168 H
37 | 300250 | 101781 | 10:49:089 | 600926 | 251425 | 148 H
4 | 3057 | 12mm | 122073 | e | 2529 | 153 H
42 | 313532 | 13092 | 1347:238 | 600554 | 250711 1.69 H
49 | 3449 | 4092 | 1300281 | 605134 | 252733 | 141 H
53 | 306417 | 4;992 | 14:43:596 | 604987 | 252569 | 164 H
s6 | 321250 | sam2 | 1402510 | 605142 | 253336 | 147 H
s8 | 328931 | spsp2 | 1405455 | eosus | 252142 | 130 H
62 | 330920 | 61792 | 11:35:145 | 601098 | 252066 | 154 H
64 | 331616 | 62sP2 | 1352255 [ 601255 | 253830 | 158 H
69 | 335500 | 8nm0m2 | 15:39:256 | 60.1453 | 250098 | 163 H
35 40431 | 98Pl | 11:03:075 | 60.1236 | 249986 | 144 I
s4 | 326614 | 4pod2 | 1048:023 | 602174 | 248782 | 161 I
s1 | 352 | smm2 1501272 | 601075 | 248365 | 155 I

3 6197 1191 | 13:19:519 | 619692 | 250599 | 135 ]
s 1052 | 2/4M1 | 13:03:27.7 | 619935 | 249959 | 166 J
7 13237 | 35m1 | 14:42:001 | 619273 | 250799 | 151 J
11 15265 | 32191 | 12:59:552 | 619335 | 25029 | 147 ]
16 20028 | 42601 |09:02:432| 617986 | 252307 | 143 J
67 | 33004 | 7202 |1626:419 | 619539 | 251418 | 158 J
30 36898 | S2791 | 11:07:225 | 601988 | 248942 | 137 X
52 | 325878 | 4p4m2 | 09:34:155 | 607556 | 253583 | 144 K
63 | 33138 | 62392 | 1004091 | 601837 | 252421 140 L
66 | 333313 | 71492 | 11:00:030 | 602170 | 250983 | 132 L
71 | 337770 | 9pAm2 | 1:01:037 | 602647 | 252276 | 151 L
79 | 345640 | 1271602 | 09:30:490 | 602242 | 252755 | 141 L
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Table 138: Sorted events for area 43

Event # IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
| =~ = —_— — ———
24 25537 6/5/91 11:26:55.4 61.6485 24.6609 1.65 M
27 32758 713091 15:05:54.5 61.774 24.8396 1.36 M
Remarks:

- The Helsinki bulletin reported only one mine in this area, and the only event with
a manuai location did not originate from this mine.
- The automatic locations found in the Helsinki bulletin correspond to five well-
defined spots. Each spot consists of one or several groups of events: group B;
groups H, I and J; groups D and L; group M.
- Most of the events from group H were located off-shore by the IMS, about 30 km

from their Helsinki locations.
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Mine and event locations:

Figure 39:  Mine and IMS event locations for area 43,
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Latitude: 60 - 62°N
Longitude: 22 - 24°E

Local magnitude range: > 1.5

Number of events in IMS2: 855

AREA 44

Number of events within the magnitude range: 90

Number of processed events: 78

Frequency range vsed to process the data: 1 -16 Hz
Processed signal length: 5 s. before P, 45 s. after P

Number of reference events: 11

Table 139; Reference events for area 44

Event# | IMS orid IMS arid IMS wfid | Threshold Group
13 14251 709952 489306 0.83 A
60 330221 1289836 2156608 0.93 B
57 329491 1287484 2125255 0.83 C
37 31947 861346 1012556 0.94 D
49 312655 1140141 1653800 0.87 E
28 19813 754483 698561 0.86 F
3 2993 531581 595780 0.82 G
53 328298 1283627 2081293 0.84 H
21 18748 741111 612286 0.83 I
24 19419 750803 672733 0.84 J
59 330143 1289564 2152843 0.74 K

Reported mine locations:
Table 140: Mine locations for area 44
Label Latitude | Longitude Origin
N109 60.10 22.88 Norw
N121 60.14 22.59 Norw
HMI1 60.17 23.84 Hels
N110 60.17 23.84 Norw
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Table 140: Mine locations for area 44

Label Latimde | Longitude Origin
old(HM1) 602 238 old_Hels
HM3 60.30 2229 Hels
N113 60.30 2229 Norw
old(HM3) 60.3 223 old_Hels

HA2 60.4 224 old_Hels

N115 61.05 2264 Norw
HM2 61.33 23.03 Hels
Niot 6133 23.03 Norw
HA3 614 228 old_Hels

Number of events found in the Helsinki bulletin: 40
Table 141: Events found in the Helsinki bulietin for area 44

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group

6 9536 11/28/90 | 14:31:26.8 1.72 old(HM26) EXP ?

9 7753 /1581 | 12:37:37.0 1.50 6044 | 2223 - ?
30 21856 5391 | 06:12:28.1 1.52 60.31 | 2422 - ?
38 34283 8/6/91 | 21:39:59.2 1.54 61.80 | 2349 - ?
40 36694 8/28/91 | 09:20:51.2 1.60 59.74 | 22.84 - ?
58 329549 6/2/92 | 10:59:26.7 170 60.02 | 2346 - ?
15 15940 3/2581 | 11:46:34.6 1.52 old(HM3) EXP ?
46 302634 121291 | 12:08:37.4 1.53 old(HM26) EXP ?

8 5592 1/4/91 11:54:13.1 1.51 old(HMI) EXP A
43 301862 11/20/91 | 11:33:079 1.75 61.67 | 21.68 - B
55 328333 5/19/92 | 15:43:04.8 1.78 61.58 | 21.69 - B
60 330221 6/1192 | 11:25:07.5 1.77 61.67 | 21.65 - B
48 315301 112192 | 13:04:05.6 1.80 HM3 EXP C
50 313700 1/17/92 | 11:46:17.5 2.00 HM3 EXP C
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Table 141;: Events found in the IHelsinki bulietin for area 44

Event# | IMS coid IMS origin time IMSm! | HEL iocation | HEL label | Group
57 | 39491 | 6192 | 40490 | 173 |6ost |24 | . | C |
37 31947 | 25m1 | 13380461 167 | 6042 | 2230 . D
12 14468 | 31491 | 153553 | 163 | 60.15 | 2389 . E
22 18180 | 41891 | 10:54:086 | 1.58 old(HM1) EXP E
29 19822 | 4n5@1 | 10:57:044 | 158 | s986]2520] LB E
34 23207 | spamt | 1055426 | 151 | 604 [ 2388 - E
4 | 30240 | 121091 | 155207 | 175 HM1 EXP E
49 | 312655 | 123m2 | 11:56:176 | 167 | 60.19 | 23.94 . E
65 | 335065 | 84M2 | 1055513 | 154 | 6020 | 2382 . E
32 23403 | spom1 | 1024232 | 158 | 6136 | 2264 . F
3 2003 | 12190 | 13:02:183 | 163 old(HM3) EXP G
53 | 328298 | s;9m2 | 12:19:555 1 196 | 59.65 | 2306 . H
s4 | 328329 | s5n9m2 | 1447:440 | 209 | 5963 | 2204 ] H
18 18616 | 41791 | 08:14:57.4 | 164 | 59.88 [ 2228 . I
19 18744 | 412891 10523410 | 184 | 5986 | 2222 - I
20 18746 | 4/1891 | 06:10:084 | 173 | 59.86 | 22.32 - I
21 18748 | 41891 | 06:28:38.5 | 170 | 59.88 | 2227 ; I
23 19194 | 41981 | 04:23:345 | 161 | 59.89 | 22.14 - I
4 7790 | 112290 | 1425430 | 193 | 6049 | 2194 } 3
17 17637 | 41091 | 11:19:400 | 157 | 6042 | 2178 . 3
2% 19419 | 4221 | 09:13:053 | 187 | 60.37 | 2195 . J
33 23200 | 5Pt | 0857414 | 178 | 60.53 | 2240 . ]
59 | 330143 | 61092 | 13:00:467 | 198 | 61.50 | 22.00 i K
61 | 330836 | 61692 | 1343:446 | 205 | 61.50 | 21.99 . K
63 | 331369 | 672392 | 09:33:203 | 178 | 6149 | 21.99 . K
66 | 336435 | 872092 | 0842:181 | 176 | 6113 | 21.78 i K
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Events with the most reliable classification:

Table 142: Sorted events for area 44

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMSml | Group
IR S S NSRRI R | I e
8 5592 1491 11:54:13.1 | 60.3461 23.7567 151 A
13 14251 3/1991 11:55:03.5 | 60.2330 23.7518 1.58 A
14 14907 3/1991 | 06:54:42.1 | 60.1397 23.5700 171 A
27 19787 42581 | 04:13:41.5 | 60.0580 23.5643 i.56 A
39 34403 8/8/91 09:01:04.4 | 60.1089 23.3594 157 A
67 340570 10/1/92 | 11:55:19.1 | 60.2578 23.1831 1.54 A
43 301862 1122091 | 11:33:079 | 61.7510 22.0261 L75 B
55 328333 5/19/92 | 15:43:04.8 | 61.6385 22.0265 1.78 B
56 328944 5/25/92 | 15:40:53.3 | 61.5880 22.0201 1.67 B
60 330221 6/11/92 11:25:07.5 | 61.6469 22,0175 1.77 B
69 343755 11/19/92 | 08:08:48.8 | 61.6504 22.0129 1.67 B
7 11148 12/1490 | 11:47:59.6 | 60.6237 2.1226 1.59 C
48 315301 12192 | 13:04:05.6 | 60.5834 22.0996 1.80 C
50 313700 171792 | 11:46:17.5 | 60.7313 22.0290 2.00 C
57 329491 6/1/92 14:14:19.0 | 60.7179 22.1254 1.73 C
64 335005 8/3/92 13:17:574 | 60.5754 23127 1.56 C
70 345154 12/8/92 | 12:10:46.8 | 60.6304 2.2341 1.58 C
71 345642 12/16/92 | 09:41:44.5 | 60.5986 22.2788 1.52 C
37 31947 2591 13:38:04.6 | 60.4826 22.5464 1.67 D
42 301185 11/591 13:21:40.6 | 60.6989 224193 1.89 D
10 8992 172591 11:55:58.7 | 60.0862 23.4046 1.67 E
12 14468 314/91 11:53:553 | 60.2067 23.8817 1.63 E
22 18180 4/18/91 10:54:08.6 | 60.0100 23.6322 1.58 E
29 19822 412591 10:57:044 | €0.1184 23.5926 1.58 E
34 23207 512191 10:55:42.6 | 60.1398 23.6004 1.51 E
35 25733 6/6/91 10:54:54.8 | 60.1974 23.7456 1.54 E
44 302240 12/1091 | 11:55:20.7 | 60.1886 23.3726 1.75 E
110
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Table 142: Sorted events for area 44

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
47 305—;97 12/18/1 | 12:31:55.7 | 60.2237 23.4601 L59 E
49 312655 1/23/92 | 11:56:17.6 | 60.1601 23.5356 1.67 E
65 335065 8/4/92 10:55:51.3 | 60.2705 23.6082 1.54 E
28 19813 4/25/091 | 08:49:18.3 | 61.1667 22.8352 1.58 F
32 23403 52091 | 10:24:23.2 | 61.3564 22.8167 1.58 F

1 3128 11/20/90 | 11:52:31.7 | 60.2953 2574 1.53 G
2 2988 112190 | 12:21:004 | 60.3575 22.2539 1.59 G
3 2993 1121/50 | 13:02:183 | 60.3204 22.3685 1.63 G
25 19695 412291 | 12:32:509 | 60.6299 22.0373 1.50 G
53 328298 5/19/92 | 12:19:55.5 | 60.0164 22.9480 1.96 H
54 328329 5/19/92 | 14:47:440 | 60.0236 22.8395 2.09 H
18 18616 4/17P91 | 08:14:574 | 60.2197 22.1515 1.64 I
19 18744 4/18/91 | 05:23:41.0 | 60.0984 22.2293 1.84 I
20 18746 4/18/91 | 06:10:084 | 60.0009 22.3071 173 I
21 18748 4/18/91 | 06:28:38.5 | 60.0822 22.2767 1.70 I
23 19194 4/19/91 04:23:34.5 | 60.0179 22.2991 1.61 I
4 7790 11/22/90 | 14:25:43.0 | 60.5870 22.1457 1.93 J
17 17637 4/10/91 11:19:400 | 60.4998 22.1798 1.57 ¥
24 19419 42291 | 09:13:05.3 | 60.4157 22.0969 1.87 J
33 23200 5/21/91 | 08:57:41.4 | 60.5504 22.0794 1.78 J
36 28156 6/28/91 | 09:00:03.0 | 60.7067 22.1214 1.76 J
59 330143 6/10/92 13:09:46.7 | 61.7941 22.1473 1.98 K
61 330836 6/16/92 | 13:43:44.6 | 61.5957 22.0978 2.05 K
62 331008 6/18/92 | 12:13:07.5 | 60.3532 22.4506 207 K
63 331369 6/23/92 | 09:33:20.3 | 61.6915 22.2029 1.78 K
66 336435 8/20/92 | 08:42:18.1 | 60.9655 22.3378 1.76 K

Remarks:

- Events from groups B and K are located close to mine HMS5 but none of them had
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a manual location in the Helsinki bulletin. The Helsinki automatic locations given
for the events from group B are close mine HMS5 location.

- The other events are located along the Finnish coast or off-shore. According to
the Helsinki bulletin, only the events from group I should be located off-shore,

- Events from group I occurred the same day within a couple of hours.
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Mine and event locations:

Figure 40: Mine and IMS cvent locations for area 44.

113




114




AREA 45
Latitude: 60 - 62°N
Longitude: 20 -22°E
Local magnitude range: > 1.0
Number of events in IMS2: 192
Number of events within the mognitudz range: 105
Number of processed evenis: 18
Frequency range used to process the data: 1- 16 Hz
Processed signai length: S s. before P, 50 s. after P
Number of reference events: 14

Table 143: Reference events for arez 45

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group

67 336914 1412376 | 2605455 0.84 A

51 325787 1230249 1891875 0.79 B

39 34714 882286 1101797 0.82 C

) 2652 517537 632737 0.50 D

55 326266 1236918 1994814 0.81 E

16 13559 704159 481318 0.84 F

36 33013 871175 1070198 0.81 G
B 53 324786 1233351 1950678 0.82 H
2 2924 518354 633967 0.84 I

60 329142 1286222 | 2106400 0.93 J

22 17894 733086 576313 0.98 K

7 314238 554163 650152 0.88 L

24 20044 756143 707673 0.91 M

58 327532 1272309 | 2037615 0.86 N
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Reported mine locations:

Table 144: Mine locations for area 45

Label | Latitude | Longimde | Origin

| HA4 | 616 217 | old Hels |
HMS 616 21.7 Hels
N6 | 6181 21.74 Norw
HA6 619 215 | old_Hels
HM4 619 215 Hels

Number of events found in the Helsinki bulletin: 27

Table 145: Events found in the Helsinki bulletin for area 45

-;-vent # 1 IMS orid IMS origin time IMSml | HELlocation | HEL iabel | Group
62 | 329651 | 6592 | 1120:119 | 148 | 6160 | 21.72 ; ?
64 | 330691 | 61682 | 07:34:528 | 209 | 61.19 | 2065 ) ?
70 | 336918 | 82502 | 1051452 | 164 | 6070 | 2042 i ?
67 | 336914 | 82582 | 10:23:445 | 154 | 6074 | 2044 - A
68 | 336911 | 82582 | 1025379 | 199 | 6075 | 2035 - A
47 | 325741 | ape2 | 1054376 | 222 | 6079 | 2009 - B
48 | 325171 | 4pd2 | 1429200 | 265 | 6094 | 2044 ] B
49 | 225773 | apm2 | 1445220 | 257 | 6080 | 1996 B
S0 | 325779 | 4pM2 | 150085 | 217 | 6077 | 2000 - B
S1 | 325787 | 4BP2 | 15245534 | 249 | 6077 | 20.1 i B
s2 | 325790 | 4pp2 | 1548532 | 241 | 8097 | 2000 : B
37 | 34285 | /691 | 22:19:595 | 147 | 60.70 | 21.12 ] C
38 | 34319 | 891 | 2219588 | 139 | 6068 | 2116 - C
39 | 34714 | 8BPL | 22:19:590 | 187 | 6065 | 21.06 A c
40 | 33904 | 8/M1 | 2219574 | 150 | 6059 | 21631 - c
1 2652 | 11490 | 10:08325 | 145 | 60.74 | 21.41 i D
5T | 326266 | 472802 | 07:42:118 | 233 | 6110 | 2030 - E
s | 326263 | 42802 | 07:50:08.1 | 231 | 6109 | 2031 i E
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Table 145: Events found in the Helsinki bulletin for area 45

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group

- 63 | 330655 | 61652 | 07:30:13.5 | 213 | 61.22 | 20.60 - E
60 329142 52192 | 14:39:54.6 1.56 61.24 | 21.74 - J

66 333880 7720092 | 14:51:01.5 1.51 61.17 | 21.57 - J

2 17894 4/1291 | 10:23:32.0 2.05 6147 | 2197 - K

59 329016 5/26/92 | 11:56:25.7 1.94 6149 | 2196 - K

yZ 20044 4/26/91 | 11:54:40.2 1.69 61.72 | 21.53 - M

30 23227 5/2191 | 14:15:38.3 1.68 61.67 | 21.50 - M

45 302729 12/591 | 10:49:05.9 1.74 61.65 | 21.66 - N

58 327532 5/1182 | 16:09:08.9 1.70 6154 | 21.83 - N

Events with the most reliable classification:
Table 146: Sorted events for area 45
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group

67 336914 8/25/92 10:23:44.5 | 60.9062 20.7076 1.54 A

68 336911 8/25/92 10:25:37.9 | 60.9856 20.4252 1.99 A

47 325741 4/3/92 10:54:37.6 § 60.9075 20.4956 222 B

48 325771 4/3/92 14:29:20.0 | 60.8150 20.4409 2.65 B

49 325773 4/3/92 14:45:22.0 | 60.9408 20.4728 2.57 B

50 325719 4/3/92 15:00:58.5 | 60.9440 20.4163 217 B

51 3257817 4/3/92 15:24:534 | 60.8998 20.3631 249 B

52 325790 4/3/92 15:48:53.2 | 60.9208 20.3089 2417 B

37 34285 8/6/91 22:19:59.5 | 60.6354 21.1479 1.47 C

38 34319 87191 22:19:58.8 | 60.5222 21.2842 1.39 C

39 34714 8/8/91 22:19:59.0 | 60.6723 21.1598 1.87 C

40 33904 8991 22:19:57.4 60.5173 21.2724 1.50 C

1 2652 11/4/90 10:08:32.5 60.7652 21.6026 145 D

3 2932 11/5/90 20:21:43.0 60.6983 21.4102 1.49 D

55 326266 4/28/92 07:.42:11.8 61.1954 20.3486 233 E
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Table 146: Sorted events for area 45

Eveat# | IMS orid IMS origin time IMS lat, IMS lon. IMS ml Group

S6 | 326263 | 472892 | 07:50:08.1 | 612005 | 207810 | 231

63 330655 6/16/92 | 07:30:13.5 | 61.1196 20.7541 2.13 E
74 343679 11/18/92 | 12:35:48.0 | 61.1258 20.3453 2.32 E
75 343705 11/18/92 | 12:55:46.0 | 61.0786 20.3447 2.16 E
16 13559 3/13/91 | 09:12:18.7 | 61.6967 21.9493 1.18 F
34 25312 6/6/91 14:58:46.8 | 61.7380 21.4994 141 F
71 339222 9/18/92 | 12:39:122 | 61.6256 21.7710 1.14 F
36 33013 8/191 09:00:07.5 | 61.1774 21.2351 L15 G
717 344931 12/4/92 12:45:36.6 | 614710 21.6665 1.17 G
10 5692 1/591 10:59:30.3 | 60.7760 21.7659 1.01 H
n 68438 1/15/91 09:43:07.7 | 60.8292 21.9743 1.22 H
19 14280 3/19/51 13:58:36.4 | 61.9810 21.7924 1.15 H
25 19998 4/30/91 10:04:23.5 | 61.9538 21.9305 1.32 H
53 324786 4/15/92 | 09:23:07.7 | 61.7551 21.8575 1.04 H
2 2924 11/5/90 14:51:49.2 | 60.6415 21.8626 1.30 I
5 2622 11726/90 | 14:34:45.5 | 60.6609 21.8190 1.28 I
60 329142 5/27/92 14:39:54.6 | 61.2679 21.8548 1.56 J
66 333880 7/20/92 14:51:01.5 | 61.0803 21.8565 1.51 J
22 17894 4/12/91 10:23:320 | 61.5190 21.9407 2.05 K
59 329016 5/26/92 11:56:25.7 | 61.7637 20.8546 1.94 K
7 314238 12/1490 | 11:19:104 | 60.8755 21.9519 1.87 L
33 25541 6/5/91 11:29:29.2 | 60.6722 21.8888 179 L
20 15753 3/27/91 17:26:04.3 | 61.0967 21.8250 1.50 M
24 20044 4/26/91 11:54:40.2 | 61.7218 21.7247 1.69 M
30 23227 5/21/91 14:15:38.3 61.6967 21.6477 1.68 M
43 40982 9/26/91 10:52:51.3 61.6926 21.9944 1.64 N
45 302729 12/5/91 10:49:05.9 | 61.7252 21.9204 1.74 N
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Table 146: Sorted events for area 45

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
—— e ————— ——— e ————
57 327032 3/5/92 14:28:17.0 § 61.6162 21.9940 1.75 N
58 327532 5/1192 1| 16:09:089 | 61.6401 21.9815 1.70 N

Remarks:

- Two mines are reported in the Helsinki builetin for this area, but none of the
events was identified as originating from one or the other. All events had automatic
locations.
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Mine and event locations:
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Mine and IMS event locations for area 45.

Figure 41:
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Latitude: 58 - 60°N
Longitude: 20 - 24°E

Local magnitude range: > 1.0

Number of events in IMS2: 157

AREA 54

Number of events within the magnitude range: > 1.0
Number of processed events: 116
Frequency range used to process the data: 74

Processed signal length: 5 s. before P, 50 s. after P
Number of reference events: 1

Table 147: Reference events for area 54

Event# | IMS orid IMS arid IMS wfid | Threshold Group

1 5232 524531 496205 0.83 A
50 328317 1283695 | 2081437 0.87 B
58 328426 1284080 | 2082220 0.83 C
14 16174 726716 538352 0.85 D
21 18745 741071 612250 0.83 E
43 325725 1233081 1946442 0.84 F
17 17751 738545 580918 0.87 G

Reported mine locations: None

Number of events found in the Helsinki bulletin: 40

Table 148: Events found in the Helsinki bulletin for area 54

Event# | IMS orid IMS origin time IMSm!l | HEL location | HEL label | Group
3 5241 11/14/90 | 10:18:28.0 1.97 59.78 | 23.79 - ?
4 5243 11/14/90 { 10:56:21.3 1.99 59.79 | 23.87 - ?
5 5247 11/14/90 | 11:19:38.6 2.08 5983 | 24.11 - ?
7 7378 11/21/90 | 08:57:34.4 2.02 59.69 | 2244 - ?
8 7379 1172190 | 09:17:12.1 2.09 59.60 | 2243 - ?
o 10243 12/300 | 13:28:07.0 135 59.60 | 2243 - ?
10 8305 172191 | 11:42:274 1.96 59.72 | 22.70 - ?
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Table 148: Events found in the Helsinki bulletin for area 54

Event# | IMS orid IMS origin time IMSml | HELlocation | HEL label | Group
— — — — — —— ——— — — |
19 18609 4/16/91 | 14:52:17.2 1.89 59.88 | 22.30 - ?
25 28119 62691 | 10:36:28.7 1.59 59.77 | 23.94 - ?
21 38298 9/6/91 | 10:54:44.1 1.26 HM1 EXP ?
28 41018 9/1981 | 16:31:28.3 1.57 59.74 1 2251 - ?
29 41036 9/1981 | 16:38:00.3 1.91 59.74 | 22.35 - ?
30 41038 9/1991 | 16:55:01.1 2,03 59.79 | 2230 - ?
31 41039 9/1981 | 17:00:56.7 1.64 59.80 | 2230 - ?
35 312984 1/22/92 | 08:55:30.6 2.62 59.72 | 24.09 - ?
36 313026 112392 | 09:44:46.2 2.60 59.73 | 24.03 - ?
42 325657 4/14/92 | 10:32:16.7 133 59.77 | 2244 - ?
49 328302 5/1982 | 12:28:04.8 1.73 59.63 | 23.08 - ?
51 328323 5/19/82 | 14:24:06.8 2.64 59.74 | 2294 - ?
52 328327 5/19/92 | 14:36:30.1 1.78 59.63 | 2296 - ?
53 328372 5/2092 | 08:05:55.2 1.47 59.62 | 23.13 - ?
54 328373 5/20/92 | 08:14:27.1 1.98 59.60 { 23.00 - ?
57 328423 5/20/92 | 13:00:40.0 1.73 59.59 | 23.00 - ?
60 328431 5/2092 | 14:03:47.9 1.84 59.73 | 22.87 - ?
61 335809 8/1492 | 07:39:52.0 2.14 59.67 | 2234 - ?
62 337775 9/3/92 | 11:24:449 1.73 5930 | 2440 - ?
1 5232 11/14/90 | 09:53:56.3 1.57 59.91 | 23.88 - A
2 5237 11/14/90 | 09:57:04.9 2.06 59.71 | 23.72 - A
50 328317 5/1982 | 13:26:35.1 2.04 59.69 | 23.01 - B
56 328424 5/20/92 | 12:56:25.1 1.92 59.57 | 22.93 - B
59 328432 5/20/92 | 14:00:14.2 1.81 59.57 | 22.70 - C
40 324438 4/1092 | 11:20:54.0 1.70 HE1 EXP D
20 17851 4/16/91 | 15:18:33.8 1.84 59.91 | 22.20 - E
21 18745 4/18/91 | 05:47:11.6 1.71 59.89 | 22.24 - E
41 325653 4/14/92 | 09:55:00.3 1.60 59.86 | 22.39 - E
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Table 148: Events found in the Helsinki bulletin for area 54

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
N a5 | 324764 | 45R2 | 0500:589 | 141 | 5983 | 2240 - E |
43 325725 4/14/92 | 11:26:04.1 1.35 59.80 | 22.34 - F
4 325728 4/14/92 | 11:43:15.6 1.46 59.81 | 22.38 - F
15 18588 4/1691 ] 05:12:38.8 1.60 59.88 | 2224 - G
16 17746 4/1691 | 05:38:49.1 1.61 59.90 | 22.26 - G
Events with the most reliable classification:
Table 149: Sorted events for area 54
Eveat# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group

1 5232 11/14/90 | 09:53:56.3 | 59.8344 23.4839 1.57 A

2 5237 11/14/90 | 09:57:049 | 59.8134 23.6982 2.06
50 328317 5/19/92 13:26:35.1 55.8865 22.7625 2.04 B
56 328424 5/20/92 12:56:25.1 59.9419 22.8446 1.92 B
58 328426 5/20/92 13:20:05.7 | 59.8186 22.7422 1.95 C
59 328432 520192 14:00:14.2 | 59.7897 23.0032 1.81 C
14 16174 4/4/91 12:16:09.3 59.5700 23.8913 1.55 D
40 324438 4/10/92 11:20:54.0 | 59.5063 23.8482 1.70 D
64 339887 9/24/92 10:21:05.1 59.5261 23.9013 1.45 D
20 17851 4/16/91 15:18:33.8 | 59.9889 22.2905 1.84 E
21 18745 4/18/91 05:47:11.6 59.8271 224197 1.7 E
41 325653 4/14/92 09:55:00.3 59.8112 22,2844 1.60 E
45 324764 4/15/92 05:00:58.9 59.5271 22.4442 141 E
43 325725 4/14/92 11:26:04.1 59.7931 22,5120 L35 F
4 325728 4/14/92 11:43:15.6 59.7001 22.6074 146 F
15 18588 4/16/91 05:12:38.8 59.9080 22.4961 1.60 G
16 17746 4/16/91 05:38:49.1 59.8669 22.5720 1.61 G
17 17751 4/16/91 06:06:19.9 59.8804 22.4627 1.65 G
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Remarks:
- Despite the large number of events, no mine has been reported in the Helsinki

bulletin. But, most of these events were located off-shore of the Finnish coast by
the IMS.

124




Mine and event locations:
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Figure 42: IMS event locations for area 54.
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Latitude: 58 - 60°N
Longitude: 24 - 26°E

Locai magnitude range: > 1.5
Number of events in IMS2: 409

Number of events within the magnitude range: 144
Number of processed events: 117

Frequency range used to process tne data: 1 - 16 Hz
Processed signal length: S s. before P, 45 s. after P
Number of reference events: 14

AREA 55

Table 150: Reference events for area 55

Event# | MSorid | IMSarid | IMSwfid | Threshold Group
37 19259 743626 618727 0.84 A
53 31944 861191 1012268 0.82 B
78 302430 1008806 1469680 0.89 C
63 38341 932985 1223791 0.81 D
83 302640 1010323 1491835 0.85 E
64 39874 942516 1236940 0.85 F
100 328457 1284174 2082364 098 G
112 340384 1458818 | 2725236 0.88 H
20 314426 560939 658213 0.86 I
73 301143 1004983 1396189 0.85 J
105 330351 1290235 2160724 0.87 K
107 332481 1325792 | 2245966 0.92 L
68 41777 957254 1283681 0.86 M
11 2501 533888 479197 0.80 N
i
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Reported mine locations:

Table 151: Mine locations for area 55

Label Latitude | Longitude Origin
_t e
SB8 59.230 24.235 SPOT
HE1 59.24 2433 Hels
SB1 59.242 24.329 SPOT
HB1 59.3 244 old_Hels
HB2 594 24.6 old_Hels
SB2 59.407 24.591 SPOT
HE2 59.41 24.59 Hels
HB3 59.5 250 old_Hels
HE3 59.5 25.0 Hels

Number of events found in the Helsinki bulletin: 84

Table 152: Events found in the Helsinki bulletin for area 55

Event# | IMS orid IMS origin time IMSm!l | HEL location | HEL label | Group
18 314203 12/13/90 | 14:00:38.0 1.99 HB2 EXP ?
26 13232 3/6891 | 13:145:05.7 1.78 60.30 | 24.93 - ?
30 14636 3/15P1 | 11:18:14.6 2.00 HE3 EXP ?
34 17642 4/1091 | 11:29:51.9 1.81 HB1 EXP ?
36 18995 4/18/91 | 11:32:28.4 1.61 60.11 | 24.35 - ?
39 19479 4/26/91 | 13:01:55.5 1.65 59.47 | 24.67 QB ?
40 20350 572091 | 09:27:34.7 1.53 5928 | 2711 - ?
41 21818 511 | 11:25:56.4 1.99 5948 | 25.12 - ?
45 24580 5/3081 | 14:00:53.6 1.63 5942 | 24.63 ?
47 24863 5/3181 | 12:17:21.3 1.95 59.46 | 24.95 - ?
49 25718 6/6/91 | 06:50:28.8 1.83 59.83 | 24.32 - ?
51 25745 6/6/91 | 12:33:23.6 1.9 59.76 | 24.21 - ?
81 302238 12/10/81 | 11:07:02.6 2.02 59.80 | 24.09 - ?
87 313024 1/23/92 | 08:45:45.7 245 59.73 | 24.07 - ?
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Table 152: Events found in the Helsinki bulletin for area 55

Event# ¢ IS orid IMS origin time IMSml | HEL location | HEL label | Group
!6:3 3:!95.—;—;:, 6/3/92 | 10:29:34.7 204 59.81 5;55 - ? |
109 338778 9/1492 | 10:16:07.1 2.18 5947 | 2507 - ?
114 340157 92502 | 12:38:12.5 1.78 59.51 | 2498 - ?
56 34147 8/1P1 13:12:05.1 1.91 HE2 EXP ?
58 35875 82201 | 13:28:45.6 172 HE2 EXP ?
) 300097 10/181 | 13:03:16.5 2.18 HE3 EXP ?
75 301244 11/1291 | 14:17:46.7 1.52 HE2 EXP ?
77 302227 11725/ | 12:52:06.8 1.56 HE2 EXP ?
84 302813 12/6/91 | 13:51:02.9 1.99 HE3 EXP ?
85 302622 27181 | 13:142:159 1.58 HE3 EXP ?
86 303100 12/19/91 | 12:50:43.4 1.90 HE1 EXP ?
89 315268 172082 § 14:06:59.6 2.05 HE2 EXP ?
90 315434 1/29/‘9;4- 12:57:17.6 1.91 HE2 EXP ?
9 317805 27202} (9:47:13.6 1.57 HE4 EXP ?
96 325639 4/2/92 | 14:05:50.0 2.06 HE2 EXP ?

3 5266 11/14/90 | 13:20:03.0 1.79 HB1 EXP A
12 8312 11726/90 | 13:57:23.9 2.32 HB1 EXP A
29 14648 371501 § 12:49:40.8 1.91 HB1 EXP A
32 15416 3728091 | 12:34:184 1.67 HBI1 EXP A
37 19259 4/19/91 | 11:29:37.8 1.74 HB1 EXP A
50 25744 6/6/91 £2:19:58.8 L75 HE1 EXP A
67 41773 972781 | 11:48:53.2 1.90 HE1 EXP A
46 24862 53191 | 12:03:30.4 03 59.47 | 25.03 - B
53 31544 72501 | 12:57:214 1.64 HE3 EXP B
76 301879 11/20/91 | 13:32:51.3 215 HE3 EXP B
80 302357 12/10/91 | 09:14:59.6 2.59 59.82 | 24.05 - B
94 320378 3/12/92 | 12:38:46.7 2.3 HE2 EXP B
97 324804 41502 | 11:39:54.8 2.04 HE3 EXP B
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Table 152: Events found in the Helsinki butlletin for area 55

Event# | IMS ord IMS origin time IMSmi | HEL location | HEL label } Group
%8 | 326312 | 42862 | 12:10:099 | 2.26 HE3 'EXP B |
101 | 32851 | spim2 | 1213294 | 157 HE2 EXP
106 | 331009 | &/1892 | 12:4624.7 | 158 HE3 EXP B
78 | 302430 | 12991 | 13:19:157 | 156 HE2 EXP c
93 319810 | 3/592 | 12:16413 | 167 HE2 EXP c
60 35042 | 82601 | 13:20:434 | 154 HE? EXP D
63 38341 | 9101 | 12:08:56.4 [ 1.59 HE3 EXP D
66 40448 | onsp1 | 12:43:01.1 | 198 HE3 EXP D
10 3270 | 1/2m0 | 1405034 | 203 HE3 EXP E
17 42312 | 121090 | 13:53:545 | 161 HE3 EXP E
33 16654 | 329m1 | 11:06:548 | 202 HE3 EXP E
82 | 302637 | 12291 | 13:05:558 | 259 | 59.71 | 24.08 - E
83 302640 | 12291 | 17:10200 | 252 | 5971 | 24.08 - E

9 7533 | 1172190 | 1426394 | 212 HE3 EXP E
55 32903 | 3181 | 11:46:590 | 216 HE3 EXP F
64 39874 | 9/1681 | 11:23:39.5 | 1.86 HE3 EXP F
65 40443 | 918/1 | 12:01:30.7 | 208 HE3 EXP F
102 | 320093 | s5P7m2 | 08:57:496 | 164 | 6038 | 25.17 - G
112 | 340384 | 9p9m2 | 1421054 | 167 | 6023 | 24.50 . H
52 28304 | 6261 | 12:38:344 | 189 HE! EXP I
15 42140 | 12490 | 1242422 | 225 HE3 EXP ]
23 6195 17191 | 1245252 | 235 HE3 EXP ]
% 6333 1891 | 13:41:434 | 204 HE3 EXP I
70 | 300200 | 101591 | 12:19:13.1 | 228 HE3 EXP ]
73 301143 | 11891 | 12:1436.1 | 229 HE3 EXP 3
79 302344 | 127391 | 08:52:492 | 266 | 5970 | 24.04 - ]

2 2920 | 1500 | 13:54:467 | 191 HBI EXP K

6 268 | 111690 | 14:46:12.5 | 195 HBI EXP K

130
Y () s e e




Table 152: Events found in the Helsinki bulletin for area 55

Event# | IMS orid IMS origin time IMSml { HEL location | HEL label | Group
31 14?99% 3517/-9'1 14:1;:1-; l.81== HB1 EXP; K
38 19826 42581 | 11:09:05.8 1.67 59.26 | 24.28 QB K
42 22471 5PP1 12:13:55.1 1.70 HB1 EXP K
57 34652 8/8/91 13:46:56.3 1.68 HE1 EXP K
59 35617 82391 | 12:35:39.3 154 HE1 EXP K
92 321698 3/6/92 | 13:58:34.8 1.78 HEI EXP K
104 329839 6/5/92 | 12:00:05.7 1.65 HE1 EXP K
105 330351 1292 | 11:06:57.0 1.56 HE1 EXP K
107 332481 7/6/92 11:28:57.4 1.60 HE2 EXP L
108 337968 8/26/92 | 12:11:39.0 1.68 59.53 | 24.92 - L
68 41777 92101 | 12:04:49.2 1.58 HE3 EXP M
72 300468 102191 | 14:27:23.5 1.58 HE2 EXP M
13 8468 11/27/90 | 11:58:25.7 1.90 HB5 EXP N
54 32756 773081 | 14:14:11.8 1.64 HE3 EXP N

Events with the most reliable classification:
Table 153: Sorted events for area 55
Event# | IMS orid IMS origin time IMS Iat. IMS lon, IMS m! Group
3 5266 11/14/90 | 13:20:03.0 | 59.5353 24.0Mm7 1.79 A
12 8312 11/26/90 | 13:57:23.9 | 59.3791 24.0988 232 A
29 14648 3/15M01 12:49:40.8 59.4200 24,1194 1.91 A
32 15416 3728/91 12:34:184 | 59.4249 24.2212 1.67 A
37 19259 4/19/91 11:29:37.8 | 594877 24.1788 1.74 A
50 25744 6/6/91 12:19:58.8 | 59.3667 24.2156 1.75 A
67 41773 92191 11:46:53.2 | 59.3915 24.2022 1.90 A
46 24862 53191 12:03:30.4 | 59.4487 25.2029 2.03 B
53 31944 72591 12:57:214 | 59.4339 24.8226 1.64 B
80 302357 12/10/91 | 09:14:59.6 | 59.4760 24.1442 2.59 B
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Table 153: Sorted events for area 55

Event# | IMS orid IMS oxigin time IMS lat. IMS lon. IMS ml Group
94 | 320378 | 3292 | 12384671 | 9518 | 2.4 | 213 B
97 324804 4/15/02 | 11:39:54.8 | 59.5558 25.0023 2.04 B
98 326312 4/28/92 | 12:10:09.9 | 59.5602 25.3231 226 B
101 328571 52192 | 12:13:294 | 59.5629 25.2674 1.57 B
106 331609 6/18/92 12:46:24.7 | 59.6074 24.8961 1.58 B
78 302430 112991 | 13:19:15.7 { 59.5647 24.5086 1.56 C
93 319810 3/5/92 12:16:41.3 | 59.5660 24.6658 1.67 C
35 18042 4/1791 12:34:02.5 | 59.5045 25.3960 1.62 D
60 35942 8/26/91 13:20:43.4 | 59.4636 25.0837 1.54 D
63 38341 9/10/91 | 12:08:56.4 | 59.5573 25.2521 1.59 D
66 40448 9/18/91 | 12:43:01.1 | 59.4869 24.9974 198 D
95 325637 4/2/92 13:31:33.5 | 59.4201 24.9798 1.53 D
9 7533 1121/90 | 14:26:39.4 | 59.8214 24.4552 212 E
10 3270 11/22/90 | 14:05:03.4 | 59.4873 25.5651 2.03 E
17 42312 12/10/90 | 13:53:54.5 [ 59.2010 25.2785 1.61 E
33 16654 3712991 11:06:54.8 | 59.5291 25.1617 2.02 E
82 302637 12/291 13:05:55.8 { 59.4664 24.2286 259 E
83 302640 12/291 | 17:10:20.0 | 59.5719 24.0197 2.52 E
55 32903 73191 | 11:46:59.0 | 59.5039 25.1904 2.16 F
62 38300 9/6/91 11:27:532 | 59.3709 25.1164 222 F
64 39874 9/16/91 11:23:39.5 |  59.5489 24.9466 1.86 F
65 40443 971891 | 12:01:30.7 | 59.4379 25.0090 2.08 F
100 328457 5/20/92 19:17:16.9 | 59.9892 25.2440 1.60 G
102 329093 5/27/92 | 08:57:49.6 | 59.8987 25.1113 1.64 G
112 340384 9/29/92 14:21:05.4 | 59.8142 24.3078 1.67 H
115 342331 10/28/92 | 14:05:13.2 | 59.9637 24.3501 1.57 H
16 313963 1277190 13:53:41.1 59.4068 24.2184 1.75 I
20 314426 122190 | 13:24:39.9 { 59.3557 24.1233 1.81 I
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Table 153:; Sorted events for area 55

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
- T sz | 28304 | 62691 | 1238344 | 594133 | 242419 | 189 1
15 42140 | 12490 | 12:42:422 | 594175 | 25.0994 2.25 J
23 6195 17191 | 1245252 | s9.4452 | 25.1402 235 J
% 6333 1891 | 13:41:434 | 593466 | 25.1930 2.04 J
70 300209 | 1071581 | 12:19:13.1 | s59.4442 | 253173 2.28 I
73 301143 | 11891 | 12:14:36.1 | 59.5892 | 25.0339 2.29 J
79 302344 | 127391 | 08:52:49.2 | 59.5604 | 24.0286 2.66 J
17 | 346182 | 122382 | 1222079 | s9.5099 | 253750 2.11 3
2 2920 11/5/90 | 13:54:46.7 | 594746 | 24.1254 1.91 K
6 2668 | 1/16/9 | 14:46:12.5 | 593879 | 243612 1.95 X
22 6730 | 1273090 | 11:50:599 | 593132 | 242707 1.67 K
31 14599 | 32191 | 14:11:43.1 | 594346 | 24.4814 1.81 K
38 19826 | 472591 | 11:09:058 | 59.3898 | 24.2314 167 K
42 22471 5o91 | 12:13:55.1 | 594843 | 24.1855 1.70 K
44 23404 | 5P091 | 10:51:359 | 594218 | 242114 1.68 K
57 34652 8891 | 13:46:563 | 593392 | 24.7585 1.68 K
59 35617 | 872391 | 12:35393 | 593338 | 24.8436 1.54 K
74 301236 | 171291 | 13:28459 | 59223 | 24.8188 1.63 K
92 321698 | 3/6/92 | 13:58:34.8 | 59.4460 | 24.1680 178 K
99 327340 | SBM2 | 11:24:366 | 59.4378 | 24.3092 1.52 K
104 | 329839 | 6592 | 12:00:057 | 593640 | 24.6954 1.65 K
105 | 330351 | 61292 | 11:06:57.0 | 595122 | 24.4259 1.56 K
107 | 332481 | 7692 | 11:28:57.4 | s9.5211 | 24.8507 160 L
108 | 337968 | 82692 | 12:11:39.0 | 59.4200 | 24.8198 1.68 L
68 a1711 | 9namr | 12:04:492 | 595300 | 24.8749 1.58 M
72 300468 | 102191 | 1427235 | 59.5149 | 24.9024 1.58 M
! 1473 11/5/90 | 12:12:458 | 594680 | 25.2030 1.60 N
4 2578 | 11/16/90 | 10:10:40.1 | 59.5052 | 252728 1.55 N
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Table 153: Sorted events for zrea 55

Event# | IMS orid IMS origin time IMSlat | IMSlon. | IMSmi | Group
5 2168 | IIGR0 | 1038175 | 594302 | 254726 14 | N |
7 218 | 1/17/50 | 10:09:462 | $9.4981 | 25.2997 1.56 N
8 2339 | 112090 | 13:36:402 | 594673 | 253308 1.69 N
1 2501 | 112350 | 12:13:428 | 59.5060 | 24.9%6 1.52 N
13 8468 | 112790 | 11:58:257 | 594530 | 25.5845 1.90 N
14 2740 | 112990 | 13:19:233 | 59.5060 | 25.4563 164 N
19 4348 | 12/19M0 | 11:31:480 | 59419 | 254211 1.56 N
21 7233 | 1227190 | 12:57:290 | 595129 | 25.1270 1.56 N
25 7481 11491 | 11:50:54.5 | 59.4470 | 253286 1.51 N
54 3215 | 78091 | 14:14:118 | 593457 | 25.0813 164 N

Remarks:

- The are. shows an important mining activity. Most of the events are located on
the coast of Estonia.

- According to the identification found in the Helsinki bulletin, events from groups
A, I and K originate from mine HE1; events from group L originate from mine
HE2; events from groups E, % J and N originate from mine HE3. Events from
groups B and M showed locations either at mine HE2 or at mine HE3.
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Mine and event locations:

e -

.'2.6 102 * 113
{es

! Gulf of Finland l

HE4A

Figure 43: Mine and IMS event locaticns for area 55.
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AREA 56

Latitude: 58 - 60°N

Longitude: 26 - 28°E

Local magnitude range: > 2.2

Number of events in IMS2: 2805

Number of events within the magnitude range: 149
Number of processed events: 117

Frequerzy range used to process the data: 1 - 16 Hz
Processed signal length: 6 s. before P, 56 s. after P
Number of reference events: 12

Table 154: Reference events for area 56

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
100 335075 1379737 2435380 0.82 A
97 334525 1370102 2351758 0.80 B
70 325624 1229589 1885659 0.84 C
64 323153 1228763 1874178 0.85 D

6 4245 556740 653191 0.84 E
17 12924 621109 399167 0.88 F
33 20309 760277 731037 0.88 G
108 341044 1459918 | 2741280 0.88 H
51 313191 1163628 1664772 0.89 I
9 335056 1379673 | 2434768 0.80 J
25 17292 729272 561982 0.84 K
82 327003 1269767 | 2017515 0.83 L
Reported mine locations:
Table 155: Mine locations for area 56
Label Latilude | Longitude Origin
HB9 59.2 21.6 old_Hels
HESA 59.24 27.83 Hels
SBi1 59.243 27.833 SPOT
37
. _amma ti—— ol —tlr— el




Table 155; Mine locations for area 56

Label Latitude | Longitude Origin
——— L |
SB9 59.269 27.7132 SPOT
HES 59.27 21.73 Hels
HB10 59.3 276 old_Hels
HB6 59.3 272 old_Hels
HEGA 59.3 275 Hels
SB10 59.306 27.626 SPOT
HE6 5931 27.63 Hels
SB7 59.325 21272 SPOT
SB6 59.327 271.070 SPOT
HEA 59.33 2127 Hels
HEAA 59.33 27.07 Hels
SB5 59.446 26.486 SPOT
HE9 59.45 2649 Hels
HBS5 59.5 26.5 old_Hels

Number of events found in the Helsinki bulletin: 95

Table 156: Events found in the Helsinki bulletin for area 56

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
31 19819 4/2591 | 10:42:12.2 220 59.26 | 27.62 QB ?
3 26217 11/27/90 | 12:56:41.3 234 HBS EXP ?
8 4253 12/19/90 | 12:06:06.5 2.23 HB12 EXP ?
14 6315 1/8/91 10:41:31.7 221 HB6 EXP ?
37 25340 6/4/91 | 10:26:36.6 2.54 HE6 EXP ?
54 315689 2/4/92 | 12:59:17.0 2.21 HE4A EXP ?
55 319415 212192 | 11:46:30.1 2.34 HEGA EXP ?
59 319308 2/18/92 | 12:42:01.9 2.61 HE4 EXP ?
76 324586 4/13/92 | 10:29:01.2 220 HES EXP ?
47 301933 11/2791 | 12:05:40.7 2.28 HE9 EXP A
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Table 156: Events found in the Helsinki bulletin for area 56

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
——————— e e ]
49 302419 11/29/91 | 12:52:52.0 221 HE9 EXP A
62 320966 3/16/92 | 12:49:23.8 233 HE9 EXP A
100 335075 8/4/92 | 12:17:08.6 233 HE9 EXP A
2 3347 11/23/90 | 12:20:24.3 230 HB6 EXP B
9 9617 12/21/90 | 12:54:51.2 248 HBS EXP B
15 9379 12991 | 12:12:45.9 222 HB6 EXP B
16 10929 2/44/91 | 11:21:118 220 HB6 EXP B
18 13676 3891 | 11:21:25.2 242 HB6 EXP B
19 13732 3/1181 | 11:31:58.2 244 HB6 EXP B
20 142 3/12/91 | 13:48:084 242 HB6 EXP B
21 14375 371391 | 12:04:17.9 247 HB6 EXP B
2 14467 3/1491 | 11:21:16.7 231 HB6 EXP B
23 15262 372191 | 12:43:30.5 2.50 HB6 EXP B
24 16608 4291 | 10:06:34.3 229 HB6 EXP B
26 17427 4991 | 09:06:34.6 2.23 HB6 EXP B
27 18195 4/15091 | 10:08:16.0 245 HB6 EXP B
28 19447 42291 | 11:54:37.9 242 59.26 | 27.13 QB B
29 22454 42391 | 09:24:30.7 228 59.23 | 27.14 QB B
32 20035 42691 | 10:12:37.9 2.29 59.27 | 27.12 QB B
36 23210 5/2181 | 11:02:524 222 59.28 | 27.19 - B
38 25862 6/191 | 08:52:55.5 241 HEA EXP B
39 28175 6/28/91 | 12:09:54.2 223 HE4 EXP B
41 32159 772691 | 11:40:22.7 2.25 HE4 EXP B
43 39875 9/1691 | 11:42:47.1 2.23 HE4 EXP B
44 41775 9/27P91 | 11:47:475 243 HE4 EXP B
46 301855 11/20/91 | 10:45:57.3 221 HEA4 EXP B
48 301898 11/28/91 | 12:45:23.1 2.55 HE4 EXP B
56 320699 22792 | 10:08:30.2 2.38 HE4A EXP B
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Table 156: Events found in the Helsinki bulletin for area 56

Event# | IMS orid IMS origin time IMSm! | HEL location | HEL label | Group
ST | 320933 | 27282 | 11:27:106 | 244 HEAA | EXP | B
63 | 323149 | 3m1m2 | 11:09:496 | 241 HEA EXP B
61 | 324801 | 4n2 | 1216288 | 237 HE4 EXP B
68 | 325182 | 4pm2 | o0susize | 239 HEA EXP B
7 325748 | 4pp2 | 11:08:592 | 251 HEA EXP B
2 | 326897 | apme | 1058026 | 236 HE4A EXP B
73 | 326806 | 4m2 | 11:32:596 | 225 HE4 EXP B
75 | 320444 | ajom2 | 12:28:487 | 237 HE4A EXP B
1 | 3us87 | am3me [ 103342 241 HE4A EXP B
80 | 326400 | 4pom2 | 1247:593 | 234 HEA EXP B
g | 327512 | smm2 | 11:26:588 | 264 HE4 EXP B
8 | 331005 | 61882 | 11:08:430 | 231 HEA EXP B
%0 | 331012 | en9m2 | m:21:546 | 225 HE4 EXP B
91 3317 | 62602 | 158412 | 221 HEAA EXP B
92 | 333061 | 3m2 | 113308 | 222 HEAA EXP B
9 | 334458 | 75m2 | 1037333 | 227 HEA EXP B
95 | 333839 | 772092 | 09:23:088 | 227 HEA EXP B
97 | 334525 | 7m8m2 | 11:34:098 | 227 HEAA EXP B
102 | 336561 | 82192 | 1025464 | 221 | 5927 | 2719 - B
103 | 337468 | 83192 | 1029356 | 223 | 5935 | 2705 i B
104 | 339526 | 972292 | 09:34:595 | 241 | 5937 | 27.09 i B
105 | 340513 | o3/ | 1057571 | 233 | 5940 | 2707 - B
106 | 340121 | 92592 | 09:03:40.1 | 231 | 5926 | 2718 . B
107 | 340311 | opsm2 | 12:28:528 | 251 | 5926 | 2724 } B
12 6819 | 12n29M0 | 11:32:341 | 2.4 HB9 EXP C
0 | 325624 | 4pe2 | 1257315 | 224 HE6 EXP C
81 326398 | 42992 | 1145:552 | 241 HE6 EXP C
7 4327 | 1271890 | 0948311 | 252 | 5929 | 27.54 i D
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Table 15¢; Events found in the Helsinki bulletin for area 55

Eveat# | IMS orid IMS origin time IMSml | HEL location { HEL label | Group
e = ===
30 19729 42491 | 12:24:444 231 59.3 | 27.63 LB D
52 315352 13192 | 09:30:05.4 243 HE6 EXP D
58 320936 2/28/92 | 11:33:26.1 230 HE6A EXP D
60 319811 3/5/92 | 12:19:08.1 240 HE6 EXP D
64 323153 3/3192 | 12:01:37.7 226 HE6A EXP D
74 324431 4/1092 | 11:38:30.9 222 HE6 EXP D
79 325014 4/16/92 | 10:37:44.0 226 HE6A EXP D
86 328286 5/1982 | 11:25:43.7 221 HE6A EXP D
9% 334070 2292 | 12:30:05.3 221 HE6A EXP D
98 334785 73192 | 09:37:42.9 220 HEGA EXP D
6 4245 12/17/90 | 11:10:06.6 238 HB9 EXP E
34 20313 473091 | 10:13:09.9 224 59.32 | 27.711 - E
66 324861 4/192 | 11:03:03.3 243 HE6 EXP E
17 12924 2/6/91 | 10:41:12.6 223 HB9 EXP F
87 329122 5/27/92 | 11:13:37.9 222 HES EXP F
33 20309 43091 | 09:19:19.4 2.38 59.32 | 27.39 PQB G
50 313660 171692 | 12:18:36.9 223 HES EXP H
61 320964 3/16/92 | 11:56:13.3 227 HES EXP H
83 327327 5/8/92 | 10:57:30.0 249 HES EXP H
51 313191 172892 | 11:09:05.0 226 5935 | 2764 - I
9 335056 8/4/92 10:10:42.9 244 HE4 EXP J
101 335149 8/5/92 | 11:00:04.2 2.39 HE4 EXP J
4 10040 11/29/90 | 12:12:58.2 224 HB6 EXP K
10 314557 | 12/27/90 | 11:45:36.3 220 HB6 EXP K
25 17292 4/3/91 08:45:28.0 221 HB6 EXP K
78 324801 4/15/92 | 10:58:45.5 239 HE4 EXP K
42 36904 827191 | 12:41:14.5 235 HE4 EXP L
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Table 156: Events found in the Helsinki bulletin for area 56

LE& IMS orid IMS origin time IMSml | HEL location | HELlabel | Group

e e o B =

82 327003 5/5/92 | 11:12:27.1 220 HE4A EXP L
85 32821 5/19/92 | 10:23:16.0 221 HEA4 EXP L

Events with the most reliable classification:

Table 157: Sorted events for area 56
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
47 301933 ~ 112791 | 12:05:40.7 59.3894L 26.2496 2.28 A
49 302419 1129/91 | 12:52:520 | 59.4707 26.4447 221 A
62 320966 3/16/92 12:49:23.8 | 59.5156 26.3601 233 A
100 335075 8/4/92 12:17:08.6 | 59.3681 26.6952 233 A
114 341852 1012292 | 13:28:282 | 59.5219 26.4925 2.35 A
2 3347 112390 | 12:20:2243 | 59.2021 27.0459 2.30 B
9 9617 1272190 | 12:54:512 | 59.2592 27.0414 248 B
15 9379 1/29/91 12:12:459 | 59.1936 27.2855 222 B
16 10929 2/4/91 11:21:11.8 59.2766 27.0500 220 B
18 13676 3/891 | 11:21:252 | 59.1745 21.1718 242 B
19 13732 3/1191 | 11:31:582 | 59.3298 27.0021 244 B
20 14200 3/12/91 13:48:084 { 59.1969 27.1446 242 B
21 14375 3/13/91 | 12:04:17.9 | 59.1951 27.1483 247 B
22 14467 3/14/91 11:21:16.7 | 59.2377 27.0553 2.31 B
23 15262 372191 12:43:30.5 | 59.3794 27.2065 2.50 B
24 16608 4/2/91 10:06:34.3 | 59.2136 27.1976 229 B
26 17427 4991 09:06:34.6 | 59.2049 27.5368 223 B
27 18195 4/15/91 | 10:08:16.0 | 59.3141 27.0124 245 B
28 19447 4122/91 11:54:37.9 59.2866 27.0500 242 B
29 22454 412391 | 09:24:30.7 | 59.2707 26.9892 228 B
32 20035 4/26/91 | 10:12:37.9 | 59.3224 27.0340 229 B
36 23210 52191 11:02:524 | 59.3732 27.2519 222 B
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Table 157: Sorted events for area 56

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
38 | 258 | 6M1 | 0aszsss | 5937 | 21024 | 241 | B
39 28175 6/28/91 | 12:09:54.2 | 59.2987 27.1047 223 B
41 32159 7/26/91 | 11:40:22.7 | 59.2373 26.9424 225 B
43 39875 9/1601 | 11:42:47.1 | 59.3024 27.1204 223 B
44 41775 92791 | 11:47:47.5 | 59.3380 26.9646 243 B
46 301855 112091 | 10:45:57.3 | 59.3141 27.0416 221 B
48 301898 112891 | 12:45:23.1 | 59.3779 27.2237 2.55 B
56 320699 2/27/92 | 10:08:30.2 | 59.3276 26.9491 2.38 B
57 320933 2/28/92 | 11:27:10.6 | 59.4233 27.1842 2.4 B
63 323149 3/31/92 | 11:09:49.6 | 59.3580 26.9079 241 B
67 324891 4/1/92 12:16:28.8 | 59.3622 27.0035 237 B
68 325182 4/2/92 | 09:45:17.9 | 59.3521 27.0082 239 B
7 325748 4/3/92 11:08:59.2 | 59.3402 27.0450 2.51 B
72 326497 4/8/92 10:58:02.6 | 59.1850 27.1454 236 B
73 326806 4/9/92 11:32:59.6 | 59.3348 26.9497 2.25 B
75 324444 4/10/92 | 12:28:48.7 | 59.3277 26.9577 237 B
77 324587 4/13/92 | 10:53:34.2 | 59.3326 27.0214 241 B
80 326490 4/20/92 | 12:47:59.3 | 59.3065 26.9254 234 B
84 327512 5/1182 | 11:26:58.8 | 59.3855 27.3022 2.64 B
88 330913 /17/92 | 11:31:524 | 59.3540 27.2066 241 B
89 331005 6/18/92 | 11:08:43.0 | 59.3907 27.0590 231 B
90 331072 6/19/92 11:21:54.6 | 59.3527 27.0287 225 B
91 331700 6/26/92 | 11:58:41.2 | 59.3628 26.8502 221 B
92 333061 73192 11:13:30.8 | 59.2343 27.1041 222 B
93 333300 7/14/92 | 10:01:53.5 | 59.3588 27.0840 231 B
94 334458 771592 | 10:37:33.3 | 59.3434 27.1561 227 B
95 333839 712092 | 09:23:08.8 | 59.3442 27.0237 2.27 B
97 334525 7/28/92 | 11:34:09.8 | 59.3568 27.0704 2217 B
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Table 157; Sorted events for area 56

Event# | IMS orid IMS origin time IMS lat. i IMS lon. IMS ml Group |
| 102 | 336561 | 82192 | 1025464 | 586741 | 27.3505 221 B
103 | 337468 | 8R192 | 10:29:356 | 593693 | 27.0796 223 B
104 | 339526 | 9722192 | 09:34:59.5 | 593876 | 27.2665 241 B
105 | 340513 | 9p23m2 | 10:57:57.1 | 592948 | 27.0157 2.33 B
106 | 340121 | 92592 | 09:03:40.1 | 587574 | 27.3314 231 B
107 | 340311 | 97282 | 12:28:528 | 592406 | 27.3756 251 B
109 | 340923 | 1092 | 10:51:142 | 593749 | 269316 221 B
110 | 341027 | 10992 | 1047:067 | 594415 | 27.3429 226 B
1 | 341248 | 10/1382 | 11:28:544 | 593839 | 269641 2.26 B
117 | 347436 | 1893 | 1233252 | 594539 | 27.2012 223 B
12 6819 | 122990 | 11:32:34.1 | 592565 | 27.4446 224 c
65 323183 | 33192 | 12:42:54.3 | 59.2947 | 27.5058 241 c
70 325624 | 4p2 | 12:57:315 | 592695 | 27.7815 224 c
81 326398 | 472992 | 11:45:552 | s9.1410 | 27.8101 241 c
7 4321 | 121890 | 09:48:31.1 | s9.1852 | 27.7200 2.52 D
11 7018 | 1272800 | 10:06:17.2 | 592550 | 27.6595 222 D
30 19729 | 4241 | 1224:444 | 593493 | 27.4795 231 D
52 315352 | 13192 | 09:30:054 | 592726 | 27.6778 2.43 D
58 320936 | 22892 | 11:33:26.1 | 59.1504 | 27.5863 230 D
60 319811 | 3/5/92 | 12:19:08.1 | 592467 | 27.6004 2.40 D
64 323153 | 33192 | 1201377 | 592772 | 27.6020 2.29 D
69 325619 | 4292 | 12:14:05.1 | 593400 | 27.6370 2.32 D
74 34431 | 41092 | 11:38:309 | 592520 | 27.1311 222 D
79 325014 | 41692 | 1037:44.0 | 592154 | 27.6069 226 D
86 328286 | /1992 | 11:25:437 | 599926 | 27.2049 221 D
9 334070 | 702292 | 12:30:053 | $9.0312 | 27.797 221 D
98 334785 | 3192 | 09:37:429 | 593053 | 27.6824 2.20 D
6 4245 | 121790 | 11:10:066 | 59.1959 | 27.7027 238 E
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Table 157: Sorted events for area 56

Event # IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
34 0313 | 45091 | 10:13:099 | 593138 | 276136 | 224 | E
66 324861 4/1/92 11:03:03.3 | 59.2513 274739 243 E
17 12924 2/6/91 10:41:12.6 | 59.3176 21.7736 2.23 F
87 329122 5/27/92 | 11:13:379 | 59.3031 27.6217 222 F
33 20309 43091 | 09:19:194 | 59.1735 274995 2.38 G
112 341408 10/1592 | 10:31:15.7 | 59.5879 21.7401 222 G
S0 313660 1/16/92 | 12:18:36.9 | 59.2697 27.5855 2.23 H
61 320964 3/16/92 | 11:56:13.3 | 59.3953 21.5578 2217 H
83 327327 5/8/92 10:57:30.0 | 58.9911 27.8396 2.49 H
108 341044 10/5/92 | 09:26:03.0 | 59.2290 27.7198 2.22 H
51 313191 1/28/92 | 11:09:05.0 | 59.3068 27.6108 226 I
115 342223 102692 | 11:48:50.8 | 59.4642 27.2549 222 I
99 335056 8/4192 10:10:42.9 | 59.3432 26.9877 244 J
101 335149 8/5/92 11:00:04.2 | 59.2884 26.9169 2.39 J
113 341834 102292 | 11:23:15.1 | 59.1806 21.0452 237 J
4 10040 11/29/90 | 12:12:58.2 | 59.2736 27.0922 224 K
10 314557 12/27/50 | 11:45:36.3 | 59.1658 27.0988 220 K
25 17292 4/8/91 08:45:28.0 | 59.3370 27.1269 221 K
18 324801 4/15/92 | 10:58:45.5 | 59.3440 26.9071 239 K
35 20314 4/30/91 | 10:16:084 | 59.2033 27.0870 233 L
42 36904 8/27/91 | 12:41:145 | 59.3616 26.8391 235 L
82 327003 515192 11:12:27.1 | 59.3487 26.8881 220 L
85 328271 5/19/92 | 10:23:16.0 | 59.3887 27.1242 227 L
116 342397 102992 | 10:58:23.8 | 59.3865 21.0316 231 L

Remarks:
- This area shows an important mining activity.
- According to the Helsinki bulletin identification, events from group A originate
from mine HE9; events from groups F and H originate from mine HES; events
from groups J and K originate from mine HE4.
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- Events from groups B and L shows locations either at mine HE4 or from at mine
HE4A. These two mines are only 11 km apart.

- Events from group D are located either at mine HE6 or at mine HEGA. These
mines are 7.5 km apart.
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Mine and event locations:

| |
| l

)

Figure 44: Mine and IMS event locations for area 56.
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AREA 57
Latitude: 58 - 60°N
Longitude: 28 - 29°E

- Local magnitude range: > 2.0

Number of events in IMS2: 384
Number of events within the magnitude range: 114
Number of processed events: 89
Frequency range used to process the data: 1 - 16 Hz
Processed signal length: 6 s. before P, 56 s. after P
Number of reference events: 11

Table 158: Reference events for area 57

Table 159: Mine locations for area 57

Label Latitude | Longitude Origin
HB11 593 28.1 old_Hels
HE7 59.3 28.1 Hels
HE12A 59.36 28.37 Hels
SB12 59.364 28.365 SPOT
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Event# | IMS orid IMS arid IMS wfid | Threshold Group
78 332106 1324635 2226904 0.82 A
89 345332 1528393 2884820 0.82 B
14 17933 734193 578800 0.84 C
21 23989 793027 804921 0.85 D
64 321016 1215872 1821588 0385 E
81 332780 1326675 2258518 0.83 F
53 313122 1033136 1633420 0.81 G
4 314512 563794 671767 0.83 H
22 24158 796601 808083 0.86 I
69 327925 1276466 2078628 0.84 J
88 340648 1459490 2736186 0.82 K

Reported mine locations:




Table 159: Mine locations for area 57

Label Latitude | Longitude Origin
SBi4 | 59369 | 285z | seor |
HE12 | 5937 28.43 Hels
HES 59.37 28.53 Hels
sB13 | 59370 | 28428 | spoT
HBI2 | 594 284 | old_Hels
HBI3 | 594 285 | old Hels

Number of events found in the Helsinki bulletin: 82

Table 160; Events found in the Helsinki bulletttin for area 57

Event# i IMS orid IMS origin time IMSmi | HEL location | HEL label | Group
= —= r——— m— = =SS ==

6 6019 1/581 | 12:00:13.6 221 HB13 EXP ?
16 19265 4/19P81 | 12:00:52.1 249 HB12 EXP ?
34 300377 | 10/1791 | 13:01:36.8 231 HES8 EXP ?
36 301137 11/5/91 | 10:35:56.7 2.08 HES EXP ?
37 301641 11/1491 | 13:05:41.4 2.13 HES EXP ?
46 303404 | 122391 | 11:57:37.0 2.05 HES8 EXP ?
50 303463 1/8/92 | 13:43:03.2 2.08 HE8 EXP ?
62 319748 3/4/92 | 12:03:11.5 2.06 HE8 EXP ?
63 320315 3/1192 | 12:01:36.0 2.08 HES8 EXP ?
66 324591 4/13/92 | 10:46:40.0 2.06 HE6A EXP ?
75 329829 6/5/92 | 10:59:40.9 2.01 HES8 EXP ?

2 2645 11/16/90 | 12:01:03.8 2.12 HB13 EXP A
13 17613 4/1181 | 12:07:56.0 212 HB13 EXP A
17 19885 412391 | 12:00:28.3 2.15 59.44 | 28.56 QB A
25 25683 6/5P91 | 12:51:34.9 2.04 HE8 EXP A
43 302633 12281 | 12:02:16.0 2.23 HE8 EXP A
47 303515 12/24/91 | 12:03:52.2 2.16 59.35 | 28.69 - A
51 303582 1/14/92 | 12:01:39.7 2.31 HES EXP A
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Table 160: Events found in the Helsinki bulletttin fcr area 57

Eveat# | IMS osid IMS origin time IMSml | HEL location | HEL label | Group
5 o [oom [ | o0 | m | 2 | &
74 329657 6/3/92 | 11:23:394 2.00 59.26 | 28.55 - A
78 332106 77192 | 11:01:47.2 2.16 HE8 EXP A
85 336813 8/24/92 | 10:54:01.3 2,07 5940 | 28.72 - A
86 337146 82792 | 11:03:46.8 2.04 59.36 | 28.56 - A
87 338781 9/14/92 | 11:00:58.2 2.00 5941 | 28,61 - A
23 24257 5/2981 | 12:00:56.4 2.63 5942 | 28.30 - B
30 41712 9/26/91 | 12:02:44.2 2.01 HES EXP B
31 41780 9/21/1 | 12:23:00.8 2.29 HES EXP B
57 315410 172792 | 11:30:12.0 223 HE7 EXP B
58 315357 173192 | 11:25:23.1 2.24 HES8 EXP B
59 315376 13192 | 12:39:16.7 2.02 HES8 EXP B
61 319809 3/5/92 | 12:01:31.3 2.21 HE7 EXP B
3 314049 | 12/10/90 | 13:40:41.2 242 HB13 EXP C
8 7710 1/1581 | 12:01:37.6 2.14 HB12 EXP C
14 17933 4/1391 | 09:27:31.5 245 HB13 EXP C
20 21682 43091 | 12:13:59.0 2.15 59.42 | 28.55 QB C
29 41643 92501 | 12:02:17.5 2.02 HES EXP C
38 301934 1121/91 | 13:13:35.8 2.1 HEI2A EXP C
42 302438 112991 | 13:35:37.0 2.09 HES EXP C
44 302826 12/11/91 | 12:27:31.7 221 HEI2A EXP C
63 328079 5/14092 | 10:30:09.2 2.26 HES EXP C
70 328284 5/1992 | 11:04:39.2 2.13 HE7 EXP C
5 7225 12/27/90 | 12:06:459 2.04 HB13 EXP D
18 19469 42691 | 12:00:54.4 2.18 59.19 | 2832 QB D
21 23989 5/24/91 | 12:00:38.4 241 59.48 | 28.54 - D
40 301902 11/28/91 | 13:04:25.8 2.12 HES EXP D
64 321016 3/1892 | 12:01:18.0 2.05 HES EXP E
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Table 160: Events found in the Helsinki bulletttin for area 57

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
e S e S |
32 300216 | 10/15/91 | 13:00:56.6 227 HES EXP F
54 315318 12492 | 09:46:16.2 201 HE8 EXP F
65 325991 4/6/92 | 07:00:21.9 213 HE8 EXP F
U 330998 6/18/92 | 11:00:57.2 2.10 HE8 EXP F
79 332201 71282 | 10:59:01.3 2.1z HE8 EXP F
81 332780 P/P2 | 11:01:09.3 228 HEB EXP F
82 332882 7/10/92 | 10:59:38.6 2.09 59.37 | 2843 - F
1 5252 11/14/90 | 11:58:36.6 2.16 HE7 EXP G
9 8997 112591 | 12:03:16.1 2.06 HB13 EXP G
53 313122 /1392 | 12:03:19.7 2.05 HES EXP G
60 321215 32/92 | 12:00:03.7 2.05 HE8 EXP G
4 314512 | 12/25/90 | 12:04:38.4 242 HE7 EXP H
15 18633 41781 | 12:00:16.8 248 HE7 EXP H
19 21681 473091 | 12:10:42.6 228 59.30 | 28.07 -QB H
24 25371 6/4/91 | 13:12:53.5 2.11 HE8 EXP H
35 301027 11/181 | 12:52:40.9 241 HES8 EXP H
48 303095 | 12/28/91 | 12:04:44.2 2.56 HES8 EXP H
52 312770 | 1222691 | 12:58:44.1 217 HE8 EXP H
55 312833 | 122791 | 12:02:40.0 2.10 HE8 EXP H
72 328555 5192 | 11:03:34.9 234 HES8 EXP H
7 7484 /1491 | 11:59:43.9 2.14 HB13 EXP I
2 24158 5/2801 | 12:03:20.3 248 59.40 | 2849 - I
56 313227 173092 | 11:21:384 2.15 HES EXP I
80 332562 7192 | 11:00:04.6 218 HE8 EXP I
83 333171 771392 | 11:02:29.3 2.14 HES EXP I
10 9354 128081 | 12:03:04.5 228 HB13 EXP J
11 16782 4/2/91 | 12:00:50.3 2.15 HE7 EXP J
12 17446 4991 | 12:01:59.4 226 HE7 EXP J
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Table 160: Events found in the Helsinki bulletttin for area 57

) —l;/ent # | IMS odd IMS origin time IMSml | HEL location { HEL label | Group
f————tee —— —— ———— ————————
_ 27 40661 9/2091 | 12:00:44.9 222 HE12 EXP J
39 301989 11/2291 | 13:03:52.1 2.16 HES EXP J
41 302253 11/25/91 | 13:00:13.3 225 HES EXP J
67 327123 5/6/92 | 11:38:33.3 216 HE12A EXP J
69 327925 §/15/92 1:16:40.1 223 HE12 EXP J
84 336067 81792 | 11:01:51.3 218 59.33 | 28.31 - J
33 300289 10/16/91 | 13:00:28.5 202 HES8 EXP K
71 328394 5/20/92 | 11:01:43.9 2.05 HES8 EXP K
Events with the most reliable classification:
Table 161: Sorted events for area 57
Event# | IMS orid IMS origin time IMS Iat. IMS lon. IMS ml Group
2 2645 11/16/90 | 12:01:03.8 | 59.4395 28.0827 2.12 A
13 17613 4/11/91 12:07:56.0 59.3921 28.3805 212 A
17 19885 4/23/91 12:00:28.3 | 59.2431 28.1996 2.15 A
25 25683 6/5/91 12:51:34.9 | 59407, 28.3799 2.04 A
43 302633 127291 12:02:16.0 | 59.3986 28.4219 223 A
47 303515 12/2491 | 12:03:52.2 | 59.2583 28.5875 2.16 A
51 303582 1/14/92 12:01:39.7 | 59.3516 28.0746 2.31 A
73 329293 5/29/92 11:05:53.6 | 59.5492 28.0573 2.04 A
74 329657 6/3/92 11:23:39.4 | 59.4617 28.1482 2.00 A
78 332106 7/1/92 11:01:47.2 | 58.9892 28.3761 2.16 A
85 336813 8/24/92 10:54:01.3 | 59.4310 28.3635 2.07 A
86 337146 8/27/192 11:03:46.8 | 59.3348 28.2032 2.04 A
87 338781 9/14/92 11:00:58.2 | 59.3878 28.2035 2.00 A
23 24257 512991 12:00:564 | 59.5083 28.1686 2.63 B
30 41712 9/26/91 12:02:44.2 | 59.3300 28.3%45 2.01 B
31 41780 972191 12:23:00.8 59.4935 28.1633 2.29 B
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Table 161: Sorted events for area 57

Event# | IMS orid IMS oxigin time IMS lat. IMS loa. IMS ml Group
57 | 315410 | 1272 | 1130:120 | 592801 | 28.5051 223 B
58 | 315357 | 1mm2 | 11:25:23.1 | 593236 | 281465 | 224 B
59 | 315376 | 181m2 | 1239:167 | 593997 | 281151 | 202 B
61 | 319809 | 35m2 | 12:01:313 | 592845 | 283806 | 221 B
89 | 345332 | 11192 | 0825473 | 595652 | 280141 | 208 B
3 314049 | 12/1090 | 13:40:412 | 594663 | 28.1736 | 2.42 C
8 7710 | 11581 | 1201:376 | 593296 | 282510 | 2.14 c
14 17933 | 4/1391 | 09:27:37.5 | 594560 | 282665 | 245 c
20 21682 | 473091 | 12:13:500 | 594410 | 281265 | 215 C
29 4lod3 | 9nSS1 | 1202175 | 592721 | 282675 | 2.2 C
38 | 30193 | 112191 | 13:13:358 | 593575 | 283111 2.11 c
42 | 30438 | 12991 | 13353790 | 593292 | 283:43 | 209 c
44 | 302826 | 1/mm1 | 12273.7 | 592793 | 281240 | 221 C
68 | 328079 | 5/14M2 | 1030:92 | 592540 | 280519 | 226 c
70 | 328284 | s;n9m2 | 11:04:392 | 592208 | 283226 | 213 c
5 7225 | 122790 | 1206459 | 593147 | 284385 | 2.04 D
18 19469 | 42601 | 12:00:544 | 594346 | 281442 | 2.8 D
21 23989 | SP4d1 | 12:00:384 | 59.4195 | 282461 241 D
40 | 30192 | 112801 | 13:04:258 | 503708 | 282558 | 212 D
26 41014 | 9/1991 | 14:05:254 | 92102 | 282880 | 2.04 E
28 40662 | 90091 | 1202181 | 59.155 | 282544 | 204 E
64 | 321016 | 3/1892 | 12:01:180 | 503273 | 283586 | 205 E
32 | 300216 | 101581 | 13:00:566 | 593020 | 282754 | 227 F
54 | 315318 | 12492 | 09:46:162 | 593580 | 282926 | 201 F
65 | 325991 | 42 | 07:00219 | 594180 | 283311 213 F
76 | 330676 | 61692 | 11:0037.8 | 59.0050 | 283673 | 206 F
71 | 330098 | 61892 | 11:00:572 | 589508 | 282370 | 2.10 F
79 | 332201 | 70/ | 10:59:013 | 594999 | 282604 | 212 F
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Table 161: Sorted events for area 57

Event# | IMS orid IMS oxigin time IMS lat. IMS lon. IMS ml Group
81 3-;:32780 1892 ll:ﬁO&S 59.2470 28.3928 2.28 F
82 332882 7/10/92 | 10:59:38.6 | 59.5634 28.1656 2.09 F

1 5252 11/14/90 | 11:58:36.6 | 59.3296 28.1699 216 G
9 8997 172591 12:03:16.1 | 59.3852 28.3801 2.06 G
33 313122 1/13/92 | 12:03:19.7 | 59.33i6 28.2736 2.05 G
60 321215 32192 12:00:03.7 | 59.3325 28.411 2.05 G
4 314512 122500 | 12:04:384 | 59.2974 28.2139 242 H
15 18633 4/1791 | 12:00:16.8 | 59.3676 28.2724 248 H
19 21681 4/30/91 12:10:42.6 | 59.3457 28.1572 2.28 H
24 2537 6/4/91 13:12:53.5 | 59.5319 28.0894 2.1 H
35 301027 11/191 12:52:40.9 | 59.2294 28.0643 241 H
48 303095 12/28/91 | 12:04:44.2 | 59.3870 28.3033 2.56 H
52 312770 12/26/91 | 12:58:44.1 | 59.2808 28.3808 2.17 H
55 312833 122791 | 12:02:40.0 | 59.3741 28.3197 2.10 H
72 328555 5/21/92 | 11:03:349 | 59.3098 28.3733 2.34 H
7 7484 1/14/91 11:59:43.9 | 593174 28.2812 214 I
22 24158 5/28/91 12:03:20.3 | 59.5002 28.5226 248 I
56 313227 1/30/92 | 11:21:384 | 59.3983 28.2433 2.15 I
80 332562 171/92 11:00:04.6 | 59.0939 28.3357 2.18 I
83 333171 7/13/92 | 11:02:29.3 | 59.4015 28.4998 2.14 I
10 9354 1/28/91 12:03:04.5 | 59.4637 28.1004 228 J
11 16782 4/2/91 12:00:50.3 | 59.2999 28.2573 2.15 J
12 17446 4/9/91 12:01:59.4 | 59.5502 28.0291 2.26 J
27 40661 9/20/91 12:00:44.9 | 59.2880 28.2168 222 J
39 301989 1172291 | 13:03:52.1 | 59.4692 28.0023 2.16 J
41 302253 1172501 | 13:00:13.3 | 59.2953 28.0951 225 J
67 327123 5/6/92 11:38:33.3 | 59.5202 28.0235 2.16 J
69 327925 5/15/92 | 11:16:40.1 | 59.6317 28.1194 223 J
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Table 161: Sorted events for area 57

Event# | IMS orid IMS origin time IMS lat, IMS lon. IMS ml Group l
[ 8¢ | 33067 | snwmz | 1101513 | 592988 | 281929 | 218 | J
33 300289 10/1691 | 13:00:28.5 | 59.2948 28.2969 2.02 K
71 328394 5/20/92 | 11:01:439 | 59.3435 28.0354 2.05 K
88 340648 10/2/92 12:00:15.3 | 59.2175 28.4387 2.10 K
Remarks:

- According to the Helsinki bulletin identification, events from groups A, D, E, F, I
and K originate from mine HES;

- Events from the other groups show locations from several mines (HE7, HE8 and
HE12A) within the same group.
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Mine and event locations:

Gulf of Finland

I s 2%
BRI M L
og 2ES8
o0 St0b 1S 3’%6 YA
| H M’&ezo
A e HES PR a2
PEtoggaes
A HES ’ o 44 Q-IQ- s 57
A HESA "s;_) «17__° 81 ° 47
138" o s
Estonia °75
o 28
e 80
o g
a 77

Figure 45: Mine ans IMS event locations for area 57.

157




158




AREA 58

Latitude: S8 -60°N

Longitude: 29 - 30°E

Local magnitude range: > 1.5

Number of events in IMS2: 64

Number of events within the magnitude range: 35
Number of processed events: 26

Frequency range used to process the data: 1- 16 Hz
Processed signal length: 6 s. before F, 56 s. after P
Number of reference events: 3

Table 162: Reference events for area 58

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
5 31266 860207 999965 0.77 A
23 331061 1292075 2183827 0.78 B
p) 332018 1324347 2222776 093 C
Reported mine locations:

Table 163: Mine locations for area 58

Label Latitude | Longitude Origin

SB16 59.482 29.930 SPOT

HB16 59.6 30.0 old_Hels
HE1 59.6 300 Hels
HB15 60.0 299 old_Hels
HE10 60.0 29.9 Hels

Number of events found in the Helsinki bulletin: 12
Table 164: Events found in the Helsinki bulletin for area 58

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label
15 319348 2/19/92 | 11:00:21.1 1.70 HE11 EXP
16 318343 224092 | 12:50:51.2 1.91 HEIl EXP
10 41785 92781 | 13:01:25.7 1.98 59.36 1 30.95 -
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Table 164; Events found in the Helsinki bulletin for area 58

Event# | IMS orid IMS origin time l IMSml | HEL location | HEL label | Group
11 | 303517 | 1224mt | 227570 170 | HEN | EXP A
12 312775 12/26/91 | 14:56:37.8 201 HE1l EXP A
20 325809 4/20/92 | 09:41:38.8 1.60 HE11 EXP A
21 328205 5/18092 | 12:43:49.3 1.69 HE1 EXP A
2 330039 6/9/92 10:40:13.4 1.57 HE11 EXP A
23 331061 /19092 | 10:14:32.9 227 HE10 EXP B
25 332079 M/92 | 07:11:49.1 2.56 HE10 EXP B
24 332018 63092 | 12:07:06.2 1.75 HV11 EXP C
26 336431 82092 | 10:09:31.1 2.10 60.59 | 29.05 - C

Events with the most reliable classification:
Table 165: Sorted events for area 58
Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group

1 3155 T-lﬂ0/90 13:01:32.2 59.584? 296685_ —{1.98 A

2 9510 11/28/90 | 12:53:27.6 | 59.5807 29.8216 1.77 A

4 15967 3/28/91 11:48:14.0 | 59.7221 29.5065 1.51 A
5 31266 712291 13:49:23.1 59.8984 29.7972 1.75 A

7 32749 7/30/91 12:39:35.8 | 59.5421 29.7011 1.53 A
8 36906 82791 13:56:45.1 59.5375 29.5294 1.53 A

9 40897 9/19/91 10:06:52.4 | 59.3510 29.8820 1.86 A
10 41785 92191 13:01:25.7 | 59.3934 29.8425 1.98 A
11 303517 12/2491 12:27:57.0 59.4173 29.6493 1.70 A ’
12 312775 1272691 | 14:56:37.8 | 59.5200 29.7998 2.01 A
14 313197 1/28/92 11:52:56.6 | 59.4895 29.8046 .77 A
17 319740 3/4/92 11:38:54.3 59.5171 29.8976 1.60 A
18 320963 3/16/92 11:51:45.2 59.4502 29.3829 1.66 A
19 323187 3/27/92 12:35:40.7 59.4133 29.4759 1.76 A
20 325809 4/20/92 09:41:38.8 | 59.4831 29.5424 1.60 A
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Table 165: Sorted events for area 58

Event# | IMS orid IMS origin time IMS lat IMS lon. IMS ml Group

o S — —_— SSESSSS

21 328205 5/18/92 12:43:49.3 | 59.3942 29.3945 1.69 A

22 330039 6/9/92 10:40:13.4 | 59.4802 29.4785 1.57 A

23 331061 6/19/92 10:14:329 | 59.9791 29.6340 227 B

25 332079 71/52 07:11:49.1 | 59.9810 29.8692 2.56 B T

24 332018 530/92 12:07:06.2 | 59.8649 29.9498 1.75 C

26 336431 8/20/92 10:06:31.1 | 59.8949 29.9606 2.10 C

Remarks:

- According to the identification found in the Helsinki bulletin, events from: group
A originate from mine HE11 and events from group B originate from mine HE10.
- The IMS locatcd events from group C on the southern shore of the Gulf of Fin-
land while for the same events, the Helsinki bulletin gave locations on the other
side of the Gulf of Finland.
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Mine and event locations:
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Figure 46: Mine and IMS event locations for area 58.
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Latitude: 58 - 60°N
Longitude: 30 -36°E

Local magnitude range: > 1.5

Number of events in IMS2: 185

AREA 59

Number of events within the magnitude range: 157
Number of processed events: 121
Frequency range used to process the data: 2 - 16 Hz
Processed signal length: 10 s. before P, 90 s. after P
Number of reference events: S

Reported mine locations: None

Table 166: Reference events for area 59

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
75 320309 1214005 1793676 0.81 A
1 5780 526235 627895 0.80 B
90 328179 1277251 2080176 0.80 C
97 331975 1324205 | 2221294 0.74 D
12 7476 588248 434834 0.85 E

Number of events found in the Helsinki bulletin: 2

Table 167: Events found in the Helsinki billetin for area 59

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
162 336328 8/19/92 | 12:14:53.1 1.67 60.53 | 29.10 - ?
101 336151 8/18/92 | 11:33:30.3 1.96 59.52 | 33.99 - D

Events with the most reliable classification:
Table 168: Sorted events for area 59
Event# | IMS orid IMS origin time IMS lat IMS lon. IMS ml Group
4 314046 12/10/90 12:11:58.3 59.5061 34.0647 1.57 A
6 4104 12/15/00 | 08:54:25.8 | 59.6309 34.2211 1.92 A
7 4247 12/1790 11:48:15.9 59.6076 34.0714 1.94 A
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Table 168: Sorted events for area 59

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
8 314487 | 1272490 | 11:00:549 | 594354 | 34.1109 1.75 A
13 10928 | 2491 | 11:04:002 | 59.5988 | 33.8354 1.82 A
14 13217 | 3691 | 1230292 | 596423 | 343260 | 202 A
16 14371 | 31391 | 11:03:496 | 59.5040 | 34.0542 1.95 A
20 15000 | 3/1691 | 08:44:100 | 59489 | 339862 | 181 A
21 15236 | 31891 | 1:11:122 | 596517 | 344161 2.03 A
2 15116 | 372001 | 12:18:563 | 594478 | 342216 | 187 A
24 16292 | 4nm | 1213149 | 596108 | 342792 1.73 A
25 1678 | 4201 | 12:08:05.1 | 59.8585 | 34.2863 1.77 A
28 19266 | 41991 | 12:06:039 | 592011 | 34.1379 1.83 A
33 22167 | S/1381 | 11:49:51.1 | 597986 | 342036 | 204 A
36 23215 | Sp1S1 | 12:12:533 | 599341 | 34.2048 1.88 A
40 24928 | 6191 | 08:27:013 | 597354 | 343174 1.93 A
43 31695 | 72491 | 11:47:563 | 597013 | 343866 | 200 A
45 32931 | 75191 | 12:48:093 | 596333 | 34.3382 1.97 A
46 34554 | 8891 | 1143346 | 594565 | 342134 1.89 A
a9 | 301497 | nyiomt | 13125512 | 596113 | 34.2332 1.89 A
sa | 302701 | 121291 | 12:46:460 | 595289 | 34.2675 1.79 A
6 | 320290 | 272692 | 11:13:565 | 597123 | 342680 | 189 A
67 | 320926 | 2782 | 115382 | 395260 | 342462 1.89 A
7 321667 | 36192 | 11:52:274 | 59.6743 | 342941 1.83 A
73 320039 | 3992 | 11:59:439 | 595156 | 34.1212 172 A
75 320309 | 3/1M2 | 11:56:317 | 595131 | 340504 | 211 A
91 320011 | 52692 | 11:50:27.1 | 59.2985 | 34.5302 1.86 A
93 330022 | 6PM2 | 0833372 | 598118 | 343222 1.74 A
95 | 331080 | 6/1992 | 12:04:188 | 595799 | 34.2136 1.98 A
107 | 344276 | 112592 | 1131254 | S07950 | 34.2208 1.83 A
108 | 344518 | L2792 | 11:06:142 | -5 | 342838 191 A




Table 168: Sorted events for area 59

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS mli Group
109 344769 12/2/92 | 09:33:58.5 " 59.6961 343594 | 182 A
1 5780 11/15/90 | 12:21:13.5 | 59.5188 34.3494 1.98 B
5 314063 12/11/90 | 11:15:15.0 | 59.6295 34.3655 1.82 B
29 18764 4/22/91 10:46:57.2 | 59.6340 34.3463 1.87 B
31 19710 4/24/91 11:10:29.7 |  59.1977 34.4492 1.86 B
59 315418 129092 | 12:11:022 | 59.5451 33.9832 2.05 B
68 321210 3/2/92 11:04:574 | 59.4707 34.1426 1.88 B
70 319545 3/5/92 11:15:106 | 59.5501 34.1751 1.76 B
72 321688 3/6/92 12:32:15.1 | 59.4708 34.4838 1.90 B
74 322255 3/10/92 | 11:38:44.6 | 59.6460 33.9246 1.79 B
76 321541 3/12/92 | 11:27:06.0 | 59.4174 34.1796 2.09 B
80 321514 3/17/92 | 10:14:19.6 | 59.3937 33.8682 1.88 B
82 322208 312192 | 13:15:23.1 | 59.5575 34.2561 1.90 B
83 323101 3/25/92 | 08:45:49.9 | 59.3971 34.0139 1.98 B
89 325011 4/16/92 | 10:03:32.3 | 59.3934 34.2327 1.69 B
114 346279 12/24/92 | 08:47:31.1 { 59.6229 34.2427 191 B
115 346351 12/25/92 | 10:01:57.2 | 59.3889 33.9167 1.53 B
117 346738 12/3092 | 10:15:04.7 | 59.5764 34.3288 1.80 B
118 346849 1273192 | 10:49:11.5 | 59.5555 34.1543 1.66 B
120 347160 1/5/93 09:48:15.0 | 59.6094 34.2583 1.61 B
121 347390 1/8/93 08:09:19.7 | 59.1964 34.0126 1.70 B
42 25885 6/1/91 12:47:52.3 | 59.5736 34.2584 2.02 C
87 323976 411192 09:59:15.5 | 59.8041 34.3418 1.85 C
90 328179 5/18/92 | 09:36:39.9 | 59.8258 34.3004 1.68 C
9 314511 1272500 | 11:55:06.7 | 59.6501 34.4628 1.64 D
10 315828 12/91 11:45:34.5 |  59.9017 33.1204 1.86 D
32 19807 4/25/91 | 08:00:18.4 | 59.7824 35.7733 2.09 D
39 24573 5/30/91 12:31:33.5 | 59.8532 34.0800 1.95 D
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Table 168: Sorted events for area 59

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS ml Group
41 25747 &T‘/ﬁ 12:40:254 | 59.0118 34.1586 2.1 D
77 320391 3/12/92 | 13:25:454 | 59.8179 32.6178 1.60 D
97 331975 6/30/92 | 07:27:25.1 | 59.6690 34.3197 1.95 D
101 336151 8/18/92 | 11:33:30.3 | 59.6634 34.2650 1.96 D
105 338083 971192 10:13:32.2 | 59.4930 34.3913 1.74 D
106 338672 9/10/92 | 10:48:59.6 | 59.2455 34.0290 1.66 D
110 344926 12/4/92 | 12:33:10.0 | 59.5852 34.2285 1.62 D
11 345494 12/9/92 | 11:05:16.2 | 59.6758 34.2546 1.84 D
12 7476 1/1491 | 11:09:09.1 | 59.4781 34.1205 1.80 E
88 326801 4/9/92 10:51:02.1 | 59.5507 34,2476 1.65 E

Remarks:

- A cluster of events is clearly seen on the map (Figure 47), despite the fact that no
mines have been reported in this area.
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Mine and event locations:
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IMS event locations for area 59.

Figure 47:
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AREA 60

Latitude: 56 -58°N
Longitude: 30 -36 €
Local magnitude range: -
Number of events in IMS2: 27
Number of events within the magnitude range: 27
Number of processed events: 16
Frequency range used to process the data: 3 - 16 Hz
Processed signal length: 12 s. before P, 112 s. after P
Number of reference events: None
Reported mine locations: None
Number of events found in the Helsinki bulletin: None
Events with the most reliable classification: None
Remarks:

- Small set of events with too low signal-to-noise ratios.
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Mine and event locations:
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Figure 48:
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Latitude: 56 -58°N
Longitude: 24 - 30 E
Local magnitude range: -

AREA 61

Number of events in IMS2: 128

Number of events within the magnitude range: 128
Number of processed events: 80

Frequency range used to process the data: 3 -16 Hz
Processed signal length: 12 s. before P, 107 s. after P
Number of reference events: 8

Table 169: Reference events for area 61

Event# | IMSorid | IMSarid | IMSwfid | Threshold Group
20 16584 724530 549370 0.81 A
18 15942 715403 528479 0.85 B
59 322826 1216171 1817148 0.83 Cc
7 314334 558118 654565 0.86 D
8 6992 566212 452420 0.82 E
47 302990 1011949 1531989 0.84 F
6 10021 538512 621817 0.89 G
66 333609 1355180 2305990 0.95 H

Reported mine locations: None
Number of events found in the Helsinki bulletin: 3

Table 170: Events found in the Helsinki bulletin for area 61

Event# { IMS orid IMS origin time IMSml | HEL location | HEL label | Group
45 301247 11/12/91 | 14:41:29.7 1.84 5740 { 2692 - B
38 36722 8/2801 | 12:58:21.0 2.02 56.61 | 27.23 - C
66 333609 71782 | 10:56:11.4 2.16 58.12 | 2848 - H
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Events with the most reliable classification:

Table 171: Sorted events for area 61

172

Event# | IMS orid IMS origin time IMSlat | IMSlon. | IMSml | Group

— 20 | 1658 | 4oP1 | 0129087 | 513632 | 262503 | 159 A
27 18721 | 4nsp1 | 1440:011 | 57.4370 | 269942 1.87 A
35 31945 | 772501 | 13:02:082 | 561381 | 27.0552 2.15 A
37 35873 | 8pam1 | 13:04:023 | s7.3698 | 25.7312 1.50 A
5 8423 | 12190 | 1012:472 | 573489 | 269453 1.83 B
5 1412 | 31291 | 1223:285 | 574144 | 26.5094 1.87 B
18 15942 | 305/ | 1237:060 | S57.5562 | 26.6645 1.82 B
45 301247 | 1171291 | 14:41:297 | 574468 | 262818 1.84 B
46 302689 | /1191 | 08:08:01.2 | 574982 | 26.5350 1.76 B
38 36722 | 82891 | 12:58:21.0 | S6.4931 | 25.9810 2.02 C
57 320311 | 226092 | 13:02:180 | 565862 | 258517 2.12 C
59 322826 | 31792 | 13:21:544 | 57.8231 | 257155 - c
63 327118 | SeM2 | 12:17:219 | 57.8541 | 24.4177 1.66 c
7 314334 | 121990 | 11:39:59.1 | 57.0299 | 24.4762 224 D
49 303454 | 1272491 | 10:44:513 | 57.0037 | 24.4546 1.84 D
8 6992 | 1272800 | 09:19:58.4 | 566228 | 253981 1.93 E
21 16836 | 4Bm1 | 0921415 | 563905 | 263120 1.83 E
39 38207 | 9/6/91 | 09:49:13.0 | 567956 | 243215 1.79 E
47 302990 | 12/18/91 | 12:54:279 | 566850 | 25.6473 207 F
65 333532 | 771692 | 12:49:151 | 567134 | 258610 2,07 F
6 10021 | 112990 | 1037:253 | 566106 | 25.3951 2.09 G
12 6427 1991 | 10:42:089 | 564984 | 256545 1.92 G
66 333609 | 71792 | 10:56:114 | 577214 | 283311 2.16 H
79 344910 | 12/4/92 | 127422 | S7.7317 | 28.1129 2.06 H

Remarks:

- No mines have been reported in this area. The Helsinki bulletin reported only
three events with automatic locations.




- Several cluster of events consisting in three or four events could be determined.
Mine and event locations:
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Figure 49: IMS events locations for area 61. Borders between Estonia, Latvia and
Russia are missing.
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AREA 62

Latitude: 56 -58 N
Longitude: 18 - 24 €

Local magnitude range: -
Number of events in IMS2: 117
Number of events within the magnitude range: 117
Number of processed events: 80
Frequency range used to process the dzta: 3 - 16 Hz
Processed signal length: 12 s. before P, 112 s. after P
Number of reference events: 8

Table 172: Reference events for area 62

Event# | IMSorid | MSarid | IMSwfid | Threshold Group
52 320015 1206683 1773588 0.82 A —
14 13717 699443 463214 091 B
69 335507 1363064 2337637 0.81 C
63 331394 1292935 2195044 0.81 D
54 321515 1216100 1816986 0.82 E
10 5206 561855 670474 0.81 F
13 9356 608141 411911 0.80 G
18 15462 712928 506453 0.81 H

Reported mine locations: None
Number of events found in the Helsinki bulletin: 7

Table 173: Events found in the Helsinki bulletin for area 62

Event# | IMS orid IMS origin time IMSml | HEL location | HEL label | Group
B 3 26213 11/27/90 | 12:52:09.0 2.56 58.15 | 18.06 - ?
34 39886 9/16/91 | 13:14:33.8 2.40 58.02 | 1847 - ?
35 39889 9/16/91 | 13:17:23.4 2.65 58.28 | 18.52 - ?
63 331394 6/2392 | 12:17:52.8 2.56 58.50 | 18.68 - D
64 331387 6/2392 | 12:36:11.2 2.60 58.40 | 18.69 - D
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Table 173: Events found in the Helsinki bulletin for area 62

Event# | IMS orid IMS origin time IMSm! | HEL location | HEL label | Group
— = = =
65 331388 6/23/92 | 12:40:29.5 2.51 5823 | 1938 - D
77 339112 9/17/92 | 13:24:36.4 - 5740 | 17.86 - D

Events with the most reliable classification:
Table 174: Sorted events for area 62
Event# | IMS orid IV:3 origin time IMS iat. IMS lon, IMS ml Group
8 432—-9& 12/18/90 | 14:29:22.0 | 56.8619 23.6099 1.85 A
41 303416 122301 | 13:15:24.1 | 569182 23.4905 2.03 A
52 320015 3/5/92 14:15:52.0 | 57.2368 23.2869 193 A
56 324344 49092 13:20:57.8 | 57.5432 23.7878 1.59 A
70 335515 712492 13:49:55.2 | 56.9806 23.7871 - A
14 13717 3/3/91 14:38:17.3 | 56.9736 23.5002 1.93 B
21 16777 4/2/91 11:37:44.5 | 56.8348 23.7904 2.02 B
22 18265 4/15/91 13:02:45.9 | 56.7922 23.5560 227 B
29 25978 6/8/91 10:40:40.3 | 56.7553 23.2241 1.84 C
S8 325087 4/17/92 | 08:40:53.9 | 56.3405 23.2217 198 C
59 327513 5/11/92 11:57:41.4 | 56.4263 22.8702 204 C
67 333234 7/13/92 | 12:31:126 | 56.5218 222679 1.95 C
69 335507 7/23/92 | 08:47:554 | 563573 229189 2,05 C
63 331394 6/23/92 12:17:52.8 | 57.8428 19.5130 2.56 D
64 331387 6/23/92 12:36:11.2 | 57.5209 19.2025 2.60 D
65 331388 6/23/92 12:40:29.5 | 57.7262 18.9908 2.51 D
71 339112 9/17/92 12:24:36.4 | 56.9403 19.3141 - D
32 32581 7/29/91 10:43:02.9 | 56.2648 23.8012 1.73 E
39 302360 12/10/91 11:15:15.8 | 56.4133 22.6274 2.06 E
43 315279 1/21/92 10:32:20.6 | 56.2661 22.8384 2.27 E
54 321515 3/17/92 10:22:52.9 | 56.3481 23.0686 2.16 E
5 324778 4/15/92 | 08:24:39.1 56.4992 22.7366 1.98 E
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Table 174: Sorted events for area 62

Event# | IMS orid IMS origin time IMS lat. IMS lon. IMS m} Group

} 60 | 328909 | 5752 | 09:56:27.8 | 562688 | 23.7246 1.92 E
68 | 334456 | 71592 | 09:41:559 | s62497 | 232470 | 211 E

73 | 337636 | onme | 0923007 562969 | 22.9074 1.99 E

80 | 344440 | npam | 103185 | 563828 | 22.9369 1.83 E

5 11143 | 1271490 | 10:55:27.5 | s6.5868 | 222438 | 208 F

9 4347 | 121950 | 11:25:258 | s64821 | 223512 1.99 F

10 5206 | 122290 | 10:35:41.0 | 564900 | 222748 1.98 F

1 5837 1B/ | 11:38:338 | 563977 | 2251 1.92 F

15 14638 | 31591 | 11:48:580 | 561591 | 23.1517 1.95 F

4 4224 | aysp0 | 1336539 | s67ior | 22.6259 1.38 G

13 9356 1728091 | 12:12:37.6 | 566294 | 227689 | 2.00 G

16 15278 | 3/18/91 | 16:41:550 | 564886 | 22.4183 1.78 G

30 31402 | /2391 | 09:07:432 | s6.543z | 22.1624 171 G

17 14912 | 31991 | 10:5047.6 | S6.4460 | 22.5936 1.81 H

18 15462 | 32291 | 1:12:258 | 564424 | 229295 1.84 H

20 16290 | 4am: | 11:40:183 | 563961 | 22.53% 1.58 H

Remarks:

- No mines have been reported despite the number of events occurring in this area.
- The events reported in the Helsinki bulletin are located on the Gotland Island and
correspond to events from group D.
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Mine and event locations:
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Figure 50:  IMS events locations for area 62.
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The following table gives the list of the processing parameters used to perform the
wavefom comparison for each area. Latl, Lat2, Lonl, and Lon2 give the limits of each
area. Lfc and Hfc give the low frequency and the high frequency comer in Hz, respec-
tively, used in the filtering. Sbf and Saf give, in seconds, the time before the first arrival
and the time after the first arrival, respectively, defining the signal length.

Table 175: Processing parameters for FINESA data

Area Latl LaR Lonl Lon2 Lfc Hfc Sbf Saf
28 64 66 24 26 20 16.0 9 84
29 64 66 26 30 20 16.0 10 90
30 64 66 30 36 1.0 16.0 14 124
34 62 &4 18 24 20 16.0 7 67
35 62 64 24 26 20 16.0 7 67
36 62 64 26 28 20 16.0 6 56
37 62 64 28 32 20 16.0 7 67
38 62 64 32 38 20 16.0 11 96
39 60 62 34 38 20 16.0 11 96
40 60 62 30 34 1.0 16.0 6 56
41 6C 62 28 30 1.0 16.0 5 45
42 60 62 26 28 1.0 16.0 4 34
43 60 62 24 26 10 16.0 4 35
44 60 62 22 24 1.0 16.0 5 45
45 60 62 20 22 1.0 16.0 5 50
54 58 60 20 24 10 16.0 5 50
55 58 60 24 26 1.0 16.0 5 45
56 58 60 26 28 1.0 16.0 6 56
57 58 60 28 29 1.0 16.0 6 56
58 58 60 29 30 1.0 16.0 6 56
59 58 60 30 36 20 16.0 10 90
60 56 58 30 36 3.0 16.0 12 112 B
61 56 58 24 30 3.0 16.0 12 107
62 56 58 18 24 30 16.0 12 112
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The mine locaticns provided in this appendix cover more than the studied area.
Distan-z i defines the distance to the ARCESS array in degrees and Distance 2, in kilome-
ters. hiires are ordered by increasing longitude.

Table 176: SPOT mine locations

Label Latitude Longitude Distance 1 Distance 2 Azimuth
SB8 59.230 24.235 10.36 1238.710 249
SBi 59.242 24.329 10.35 1237.03 2.30
SB11 59.243 27.833 10.38 1241.14 355.45
SE9 59.269 27.732 10.35 1237.55 355.64
SB10 59.306 27.626 10.31 1232.64 355.83
SB7 59.325 27272 10.28 122891 356.52
SB6 59.327 27.070 10.27 122797 356.91
SB12 59.364 28.365 10.29 1229.58 35436
SB14 59.369 28.527 10.29 1229.98 354.04
SB13 59.370 28.428 10.28 1229.24 35424
SB2 59407 24,591 10.18 1216.68 1.82
SBS 59.446 26.486 10.14 1212.13 358.04
SB16 59.482 29.930 10.27 1227.52 351.25
. Skl 60.019 29.742 9.72 1162.13 351.15
SC3b 60.581 29.064 9.11 1089.55 352.08
SC3a 60.599 29.073 9.10 1087.48 35704
sC2 60.699 29.178 9.01 1076.48 351.73
SCla 60.747 28.836 8.93 1068.01 352.44
SClc 60.749 28.854 8.93 106791 352.40
SC1b 60.753 28.846 8.93 1067.37 352.41
SCo 60.816 28.711 8.86 1058.85 352.66
SCéc 60.843 28.989 8.85 1057.81 352.02
SC4b 60.849 28.979 8.84 1057.02 352.03
SC4a 60.851 28.991 8.84 1056.88 352.00
SC19 60.852 30.096 8.93 1067.13 349.55
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Table 176;: SPOT mine locations

Label Latitude Longitude | Distancel | Distance2 Azimuth
~ sce | eo9st | 75 | 87 104655 | 35150
SCT 60.961 29312 8.75 1046.56 351.18
SC8 60.969 28.880 8.72 1041.96 352.15
SC9 60.974 29.054 8.72 1042.79 351.75
SC10 60.985 29.275 8.73 1043.39 351.24
SCsb 60.999 29.026 8.70 1039.59 351.79
SCse 61.005 29.043 8.69 1039.02 351.74
SC5a 61.008 29.016 8.69 1038.43 351.80
SClic 61120 29.902 8.65 103347 349.67
SCl1b 61.132 29.823 8.63 1031.23 349.83
SClla 61.133 29.845 8.63 1031.34 349.78
sc12d 61.199 29.727 8.55 1022.34 349.97
SC12 61.201 29.731 8.55 1022.15 349.96
SC12b 61.204 20.727 8.5 1021.75 349.97
SCI2a 61.208 29.727 8.54 1021.28 349.96
SC13 61.270 29.804 8.49 1014.74 349.71
SC14 61.604 31.283 8.31 993.565 345.82
sC17 61.664 31.654 8.30 991.958 344.87
SCI5b 61.666 3114 8.24 984.421 346.04
SCl5a 61.672 31.139 8.23 983.653 346.04
SC16 61.691 31274 8.23 983321 345.70
SC18b 61.946 30.606 7.90 944.600 346.85
SCl8a 61.952 30.575 7.89 943.502 346.92
SD44 67.607 33.486 3.51 419.675 307.12
SD43 67.645 32912 331 396.102 308.34
SD42 67.759 32.824 3.22 384.554 307.03
SD41 67.803 32781 3.18 379.824 306.53
SD49 67.889 34.566 3.69 441618 300.73
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Table 176;: SPOT mine locations

Label Latitude Longitude | Distancel | Distance 2 Azimuth
— spa0 | 6893 | b0 320 | 382702 | 30446
SD50 67.895 34,615 371 443.158 300.55
SD47 67.916 34.385 3.62 432924 300.75
SD48 67.926 34.486 3.65 436.243 300.40
SD46 68.006 34.697 3.66 439.762 298.89
SD45 68.019 34.349 3.56 425319 299.39
SD39 68.040 33.229 3.18 380.626 301.68
SD38 68.082 33219 3.16 377616 3016
SD37 68.112 32.986 3.07 366.807 301.20
SD35 68.120 33.400 3.20 382.288 300.01
SD36 68.133 33.162 311 372.289 300.40
SD34 68.251 33.267 3.09 369.437 298.24
SD33 68.268 33.403 3.13 373.830 297.65
SD32 68.700 33.125 286 341371 290.61
SD31 68.791 33.146 283 338.543 288.84
SD30 68.792 33.133 283 337.969 288.84
D29 68.872 33.025 276 330.521 287.43
SD28 68.930 33.096 277 331.448 286.18
SDI18 68.932 34.938 341 408.182 284.60
D27 68.943 32.965 272 325.576 286.08
SD26 68.9%7 32871 268 319.927 285.07
SD25 68.999 32910 269 321.488 284.99
SD23 69.012 33,641 294 351.583 284.07
SD24 69.013 32.939 270 322.265 284.67
SD22 69.034 33.506 2.89 345.307 283.75
SD21 69.060 33.484 287 343,658 283.26
SD17 69.064 35.008 341 407414 282.40
SD16 69.070 35.008 341 407.260 282.30
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Table 176: SPOT mine locations

Label Latitude Longitude | Distancel | Distance 2 Azimuth

[ soz | oo0m 33.482 287 342,686 282.62
SDI19 69.111 33,504 290 346913 282.20
SDI15 69.223 33.168 2.73 326429 280.16
SD14 69.256 33.106 2.70 323.149 279.49
SD12 69.276 32.811 2,60 310367 279.16
SDI3 69.286 32.903 263 314.044 278.91
SDII 69.299 32721 256 306.157 278.68
SD4 69.329 30.019 161 192217 279.50
sD2 69.367 30,093 1.63 194.620 278.09
SD3 69.368 30.134 1.64 196.324 278.02
SD7 69.398 30.614 1.81 216.018 276.75
SD8 69.401 30.847 1.89 225.767 276.58
SD9 69.409 30.953 1.93 230.115 27631
SD10 69.410 32.135 234 279.794 276.17
SDh6 69.432 30.527 1.77 211918 275.69
SDs 69.435 30.531 177 212,051 275.59
$D1 69.597 30.049 1.60 190.838 269.89

Two tables are provided for the Helsinki mine locations. The locations shown in
Table 177 started to be used at the beginning of June 1991. A mapping between the new
Helsinki locations and the old Helsinki locations is proposed in this table. Certain mines
can have up to four different locations reported in the Helsinki bulletin; only the most fre-
quent are listed. Locations given with one decimal were obtain by averaging seismic loca-
tions; locations with two decimals were obtain from the SPOT imagery.

Tab'e 177;: Helsinki mine locations

Label Old label Latitude Longitude | Distance 1 | DistanceZ | Azimuth
}{E-—;i HB1 59.24 24.33 10.35 1237.270 2.30

HESA HB9 59.24 27.83 10.39 1241480 35546
HES HB9 59.27 27.73 10.35 1237420 355.64
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Table 177: Helsinki mine locations

Label Old label Latitude Longiude | Distance 1 | Distance2 | Azimuth
== —= e
HE6A HB1O 593 27.5 10.31 1232.810 356.08
HE7 HBI11 59.3 28.1 10.34 1235.700 354.91
HE6 HB10 59.31 27.63 1031 1232.180 355.82
HEA HB6 59.33 2127 10.28 1228.310 356.52
HE4A HB6 59.33 2107 10.27 1227.610 35691
HEI2A HBI2 59.36 28.37 10.29 1230.080 354.35
HE12 HBI2 59.37 2843 10.28 1229.260 354.23
HES HB13 59.37 28.53 10.29 1229.880 354.04
HE2 HB2 59.41 24.59 10.18 1216.320 1.82
HE9 HBS 59.45 2649 10.14 1211.660 352.03
HE3 HB3 59.5 250 10.08 1204910 1.2
HE1l HBI16 59.6 300 10.16 1214.190 351.01
HE10 HB15 60.0 299 9.75 1165.860 350.85
HE10A HBIS 60.02 29.74 9.72 1161.990 35115
HM1 HAl 60.17 23.84 9.43 1127.390 3.58
HM3 HA2 60.30 2229 9.37 1120.340 6.96
HV1l HC3 60.6 292 9.11 1088.420 35177
HVi2 HC1 60.7 28.7 8.97 1072.570 352.78
HVS HC2 60.7 29.0 8.99 1074.890 352.12
HV13 HC7 60.8 29.5 8.93 1067.350 350.92
HVIB HC4 60.8 293 8.91 1065.550 351.36
HViA HC6 605 294 8.82 1054.590 351.04
HVIC HCS 609 293 8.81 1053.690 351.26
HV2 HC11 6..1 30.3 8.70 1040.140 348.80
HV8 HC11 61.1 299 8.66 1035.800 342.70
HM2 HA3 61.33 23.03 8.30 992.660 6.04
HV4 HC14 614 316 8.55 1021.780 34545
HV6 HCI15 614 343 8.94 1068.340 239.75
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Table 177; Helsinki mine locations

Label Oldlabl | Latitsde | Longiwde | Distancel | Distance2 | Azimuth
~ mvs | HCiz | 6is 304 832 | 994286 | 34803 |
HMS HA4 616 217 8.12 970875 | 9.1
HM26 HAS 61.64 24.26 795 949.899 3.17
HM4 HA6 619 215 7.84 937384 | 1037
HV7 HCI3 619 306 795 949899 | 34694
HM27 ; 61.94 29.03 7.76 928021 | 350.79
HMS6 HA7 62.07 2741 754 901.123 | 354.89
HV9 HC16 622 343 8.19 978847 | 337.82
HMI5 HAS 62.5 30.1 731 873457 | 34720
HM21 HA9 62.6 236 701 837.805 5.50
HM20 HA10 627 232 693 828226 | 674
HM14 HA1L 62.8 229 6.85 818.395 77
HMI2 HAI2 62.83 29.25 690 825018 | 34898
HMI8 HAl4 63.0 2.3 6.59 787.184 | 35603
HM19 HAI3 63.02 29.23 611 802434 | 348.73
HM7 HALS 63.12 21.74 651 M3 | 35305
HM17 HA16 63.16 27.99 6.48 774690 | 35224
HM23 HAIS 633 293 6.4 770283 | 34803
HM16 HA17 634 273 6.20 741663 | 354.15
HM13 HAI9 63.66 26.05 591 705992 | 358.14
HM24 HA20 63.85 25.05 571 683.054 161
HMI0 HA22 64.1 27.1 5.50 656995 | 354.14
HM9 HA21 64.1 2.7 5.47 653.804 297
HM8 HA23 64.12 28.06 5.53 661291 | 350.64
HMII HA24 64.41 25.15 5.15 615.717 1.39
HV10 HCI7 64.68 30.66 527 630425 | 339.89
HM22 HA2S 65.78 24.70 379 452502 | 430
HM25 HA26 658 28.10 3.88 463.898 | 346.40
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Table 177; Helsinki mine locations

b Label Old Iabel Latitude | Longitude | Distancel | Distance2 | Azimuth
- — m3 | HEL | 612 090 | 297 | 35474 | 3306 |
HR1 HEI1 67.18 20.67 297 354.764 34.94
HK8 HD1 67.56 30.44 2.69 321321 319.83
HK5 HD10 67.6 342 3.74 446,567 305.31
HKI1A HD8/HD9 67.63 33.84 3.61 431064 305.85
HK2 HD8/HD9 67.64 34.02 3.66 437.065 305.26
HK2A HD8/HD9 67.64 33.88 3.61 431848 305.62
HR2 HE2 67.65 21.00 251 300478 39.05
HK1 HD8 67.67 33.74 355 424.547 305.59
HK7 HD3 61.7 314 2.84 339.396 313.18
HM28 - 61.79 24.43 1.80 214.830 12.16
HR4 HE2 67.8 202 2.61 311.740 45.63
HK4 D6 68.16 33.18 3.11 371356 | 299.93
HK11 HD5 68.87 33.03 2.77 330.799 287.46
HK1C HDI2 69.2 347 327 391275 280.18
HK12 HD7 69.23 33.17 2.73 326366 280.01
HK9 HDI11 69.3 344 3.15 376.717 278.44
HK3 HD2 694 30.8 1.87 223.806 276.63
HK6 HD4 69.6 323 239 285.180 271.61
HN1 HF1 69.6 299 1.54 184.504 269.63
) Table 178: Old Helsinki mine locations
{
% Label Latitude Longitude Distance 1 Distance 2 Azimuth
( HBY 59.2 27.6 10.417 115832 355.924
; HBI1 59.3 2%.4 10.289 1144.09 2.178
HBI10 59.3 27.6 10317 11472 355.884
4 HB11 59.3 28.1 10.337 114943 354.910
HB6 59.3 272 10.303 114565 356.667
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Table 178: Old Helsinki mine locations

Label Latitude Longitude Distance 1 Distance 2 Azimuth
— @Bz | 94 28.4 10.252 1139.98 354.273
HBI3 594 28.5 10.257 1140.53 354,078
HB2 594 2.6 10.185 1132.53 1.802
HB3 59.5 25.0 10.080 1120.85 1.016
HBS 59.5 2.5 10.086 1121.52 358.003
HB16 59.6 30.0 10.157 1129.41 351.009
HB1S 60.0 299 9.753 1084.49 350.847
HAl 602 23.1 9.429 1048.46 5.170
HA2 60.4 0.4 9.266 103034 6.797
HC3 60.6 292 9.105 1012.43 351.767
HC1 60.7 28.7 8972 997.645 352.781
HC2 60.7 29.0 8992 999.869 352.117
HC4 60.8 29.3 8914 991.196 351.361
HC7 60.8 29.5 8929 992.864 350918
HCS 609 203 8.815 980.187 351.264
HC6 60.9 29.4 8.822 980.966 351.040
HC10* 61.1 39.9 10351 1150.98 330.883
HC11 61.1 30.2 8.692 966.51 349.020
HA3 614 2.8 8.246 916917 6.647
HC14 614 316 8.548 950.498 345.450
HC15 614 34.3 8937 993.753 339.749
HCI2 615 304 8318 924.923 348.028
HA4 61.6 21.7 8.122 903.129 9.511
HAS 61.6 2%.2 7988 888.229 3.306
HAG6 519 21.5 7.842 871.994 10375
HCI3 619 30.6 7.946 883.559 346.944
HA7 62.1 274 7.508 834.855 354.895
HC16 62.2 343 8.188 910.468 337.819
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Table 178: Old Helsinki mine locations

Label Latitude Longiwde Distance 1 Distance 2 Azimuth
- HAS 62.5 30.1 — 7307 812.505 347203 |
HA9 62.6 23.6 7.009 779.369 5.501
HA10 62.7 23.2 6928 770362 6.736
HA1ll 62.8 29 6.846 761.244 7.709
HAI2 628 293 6936 771.251 348.887
HA13 629 28.7 6.787 754.683 350455
HAl4 63.0 26.8 6.585 732222 356.028
HAI15 632 27.8 6.430 714.986 352.777
HA16 63.2 28.1 6448 716988 351.850
HA17 634 273 6.204 689.856 354.152
HAI8 63.5 29.6 6277 697.974 346.723
HAI19 63.7 26.0 5.865 652.161 358.299
HA20 638 25.1 5.764 64093 1421
HA21 64.1 24.7 5.469 608.128 2.975
HA22 64.1 21.1 5.496 611.13 354.136
HA23 642 28.0 5448 605.793 350.723
HA24 644 25.2 5.160 573.768 1.19
HC17 64.7 30.7 5261 584.999 339.680
HA25 65.8 24.7 3.765 418.651 4319
HA26 65.8 28.1 3.881 431.549 346.396
HE1 67.1 20.6 3.049 539.035 34430
HD1 676 30.5 2.672 297.114 318.953
HD10 676 342 3.736 415426 305.315
d HD9 676 34.0 3.673 408.421 305.819
’ HD3 67.1 314 2.839 315.634 313.183
{ HDS 61.7 33.7 3.522 391.63 305.303
¢ HE2 61.7 21.0 2475 275.209 39.783
[ HD6 68.1 33.2 3.143 349.487 300.827
i
¢
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Table 178: Old Helsinki mine locations

1 .abel Latitude Longitude Distance 1 Distance 2 Azimuth
HDS 6?8 33.0 ?’le 309.012 288.881
HDI2 69.2 34.7 3273 363.943 280.184
HD7 69.2 333 2.781 309.234 280.580
HDI11 69.3 344 3.151 350377 278.445
HD2 694 30.8 1.872 208.158 276.626
HD4 69.6 323 2386 265312 271.612
HF1 69.6 29.9 1.544 171.686 269.630
a. This mine does not have a corresponding new location.
Table 179; Norwegian mine iocations
Label Latitude Longitude Distance 1 Distance 2 Azimuth
N15 58.300 6.400 13.96 1669.200 2849
N205 58.800 15.100 11.67 1394.550 18.31
N206 59.300 15.400 11.14 1331.810 18.63
N209 59.700 14.100 10.99 1313.850 2140
N16 59.750 10.770 11.63 1350.170 26.35
Ni4 59.900 10.500 1156 1381.420 27.04
N208 60.000 14.800 10.58 1265.070 20.84
N109 60.100 22.880 9.54 1140.350 5.58
N207 60.100 15.000 1045 1249.600 20.70
N202 60.120 17.520 10.03 1199.380 16.29
Ni21 60.140 22.590 9.51 1137.360 6.21
N110 60.170 23.840 9.43 1127.390 3.58
N204 60.185 16.115 10.18 1217.390 18.94
N203 60.200 16.130 10.17 1215.390 18.94
Nill 60.250 25.390 9.32 1114.700 0.25
NI112 60.270 24,070 9.32 1114.610 312
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Table 179: Norwegian mine locaiions

Label Latitude Longitude Distance 1 Distance 2 Azimuth
——=== — S S
N1i3 60.300 22.290 9.37 1120.340 6.96
N203 60.620 15.100 9.95 118%.230 2t.57
N2 60.700 15,500 9.73 1163.470 20.31
N13 60.740 11.020 10.69 1277.820 2831
N1i4 61.030 28.180 8.61 1029.68C 353.7i
N11§ 61.050 22.640 8.60 1028.560 6.75
N103 61.180 28.040 8.46 1010.910 353.93
N101 61.330 23.030 8.30 992,660 6.04
N116 61.8i0 21.740 791 945.651 9.66
Né 61.930 5450 ll.§8~ 1335.950 3848
N117 €1.940 29.030 7.6 92%.021 350.79
N1 62.040 5.523 11.07 1323.060 38.76
N102 62.040 28.770 7.65 913.888 351.34
N8 62.070 27410 7.54 901.123 354.89
Ni2 62.820 29.250 691 826.196 349.00
N123 63.020 29.230 C.71 802434 348.73
N124 63.120 27.74) 6.51 777.413 353.05
Ni19 63.150 24.020 644 770.017 4.66
Ni2s 63.160 2799 6.48 774.690 352.24
N104 63.660 26.050 391 705.992 358.14
N1G5 §3.850 25.050 57 683.054 161
Nz18 63.867 20217 8.G7 725.049 17.87
N215 63.917 20.100 2 721.264 18.37
N219 63917 20.300 6.01 717.987 17.7¢
N217 63.933 20.067 6.02 719.931 18.53
N270 64.050 20.717 5.82 696.179 16.82
N9 64.070 11.200 7.85 938973 3949
N216 64.100 19.583 5.94 709.582 20.54
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Table 179; Norwegian mine locations

Label Latitude Longitude Distance 1 Distance 2 Azimuth
. N 12;;: 64.120 %060: 3.53 - 661.291 350.64
N2}4 64.133 18.567 6.07 725969 23.68
N1066 4410 5,150 5.15 615.717 1.39
N7 64.870 12.880 6.50 776.824 38.77
N1¢7 65.780 24.700 3.79 452.502 430
N120 65.900 24.470 3.67 439.132 5.69
N8 65.930 13.880 5.71 682.252 4546
N213 66.133 17.183 4.65 555.392 38.94
N3 66.421 14.679 5.13 613.573 47.60
N212 67.083 20.967 2.98 356.759 3232
Ns 67.148 16.070 4.24 506.675 5127
N108 67.790 24.430 1.80 214.831 12.16
N211 67.833 20.205 2.58 308.817 45.13
N400 69.420 30.800 1.87 223.541 276.01
N4 69.652 30.025 1.59 189.976 267.88
Table 180: Mine locations frcm uther sourees
Label Latitude Longitude Distance 1 Dis;ance 2 Azimuth
TIT 58.23 6.43 14.018 155874 | 28330
BLA 59.31 6.95 12.940 1438.87 29.589
NYG 60.39 5.34 12.453 1384.72 34.213
Varanger 70.480 28.500 1.40 155.764 228.72
° . ) ° ® °
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Table 181: JOG inine locations

Labei Latitude Longitude Distance 1 Distance 2 Azimuih
- JoG1 59.650 9,680 11.97 1430810 2755
J0G2 59.660 9.650 11.97 1430.590 2761
10G3 59.660 9.690 11.96 1429.460 27.56
JOG4 59.670 9.680 11.95 1428.620 27.59
JOGS 59.680 9.680 11.94 1427.620 27.61
JOG6 59.690 a.540 11.97 1430.510 2781
JOGT 59.760 9.810 11.84 1415.470 2763
JOGS 59.770 9.520 11.90 1422.590 28.02
JOGY 59.790 9.500 11.89 1421.050 28.09
JOG10 62.040 10.820 9.61 1148.870 32.28
JOG11 62.100 10216 9.72 1161.430 33.35
JOG12 62.100 9.300 9.82 1174.200 1392
JOGI13 62.110 9.820 9.81 1172.580 31.93
JOG14 62.110 9.900 9.79 1170.070 33.82
JOG1S 62.130 10.090 9.72 1162.150 33.52
JOG16 62.150 10.086 9.71 1160460 33.70
10G17 62.150 10.630 9.55 1141.990 32.84
JOGI8 62.280 10.320 9.54 1140.030 3378
JOG19 62320 10.600 9.43 1127.360 33.51
JOG20 62.330 10.620 9.42 1125.750 33.52
J0G21 62.380 10.400 9.43 1127.580 34.01
J0G22 62380 10.420 9.43 1126.950 3398
JOG23 62.410 10270 9.44 1128.660 34.29
0G24 €2.410 10.280 9.44 1128.356 34.28
10G25 62.440 10.860 9.26 1107.360 33.53
10G25 62.440 10.870 9.26 1107.05 33.52
10G27 62.520 11.220 9.10 1088.34 33.26
10G28 62.540 11.100 9.12 1090.00 33.51
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Table 181: JOG mine locations

Label Latitude Longitude Distance 1 Distance 2 Azimuth
10G29 62.540 1250 | 908 108542 3329
JOG30 62.550 11.810 8.93 1067.57 3244
10G31 62.570 11.820 851 1065.25 32.49
10G32 62.630 11.550 8.93 1067.29 33.13
10G33 62.670 11.280 8.96 1071.49 33.69
10G34 62.690 11.280 8.95 " 1069.50 33.76
10G35 62.710 11.280 893 1067.50 33.83
JOG36 62.770 11.280 8.88 1061.53 34.05
JOG37 62.79 11.250 8.87 1060.47 4.17
JOG38 62.810 11.260 8.85 1058.17 3422
J0G39 62.820 10050 9.16 1095.44 36.05
JOG40 62.840 11.550 8.75 1046.28 33.88
JOG41 62.870 11.630 8.71 1040.84 33.86
J0G42 62.920 11.680 8.65 103434 33.96
10G43 62.940 11.500 8.68 1037.88 3432
JOGS2 67.070 20970 3.00 358.027 32.16
J0G44 67.180 20.620 298 356.104 3520
JOG4S 67.180 20,670 297 354 764 34.94
JOG46 67.200 20,670 295 352.798 35.16
JOG47 67.200 20.710 2.94 351.728 3495
JOG68 67.350 32,530 3.40 406.023 31345
JOGT0 67.450 32.660 337 402314 31174
JOG69 67.550 30.330 267 319011 320.56
10G53 57.630 21.030 252 301.490 38.59
10GS54 67.670 33,630 3.52 420468 305.89
10G48 67.830 20.190 2.59 309.557 46.15
10G49 67.880 20.230 254 304.106 46.77
10GS6 67.880 34.550 3.69 441,550 300.89
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Tabte 181: JOG mine locations

Lapel Latitude Longitude Distance 1 Distance 2 Azimuth
JOGs7 67.900 34.630 - n - 443438 300.45
JOGSS 67.930 34.480 3.65 435.766 300.36
JOG61 68.010 34.710 3.68 440.043 298.81
JOG60 68.020 34.370 3.56 426.083 299.34
JOGS50 65.050 16.020 3.76 448.921 62.25
JOGs8 68.150 33.250 3.13 374.669 299.91
JOGS9 68.250 33.270 3.09 369.611 298.25
JOGS1 68.470 16.050 3.57 426.531 68.19
JOG62 68.690 33.110 2.85 341.183 290.82
JOG63 68.820 35.370 3.60 429.796 286.09
JOG64 68.870 33.020 2.76 330.386 287.47
JOG6S 68.930 33.080 2.77 330.784 286.20
JOG67 69.390 30.330 17 204.203 271.14
JGG66 69.420 30.280 1.69 201.685 276.16
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The following table gives the results of an attempt to associate reference events
with a particular mine. For this purpose, the event identification reported in the Helsinki
bulletin were used. An association was made between a group of events and the Helsinki
identifications when, within a group, all Helsinki identifications were reasonably consis-
tent. When both an old Helsinki location and a new Helsinki location were used to identify
events within a group, only the new location was listed.

9 ] When a large number of events from the same source overlapped two adjacent

areas, two reference events were defined, one for each area. These redundant events are
not included in the list.

L For each reference event, the tablc gives:

- the area number,

- the event orid used in the IMS database,

- the event number used in the processing,

- - the event label corresponding to the grouping,

bt G

L - the event location using the identification found in the Helsinki bulletin,
- the number of events found in the Helsinki bulletin with the same identification,
g’ - comment about the groups: (1) defines event groups consisting of more than three
= events, (2) defines event groups including three or fewer events.
® % Table 182: Identification of the reference events
{ Area Orid Event # Group Source | #ofevents | Comment
' ’ 28 7627 3 A HM22 2 @
1 { 19295 7 B HM22 3 @
L 29 328210 17 A HMS 2 @
E g 10023 1 B HM3 2 @
5 N 14427 3 c HM8 2 @
;' 18599 5 D HMS8 1 @
g— 343478 24 E - - @
3 i 19829 6 F - - @
[
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Table 182: Identification of the reference ¢vents

Orid Event # Group Source #ofevents | Comment
——— e — —t s e |
315331 47 A HV10 2 )
7858 11 B HV10 1 @)
303526 44 C HV10 7 )
343678 85 E HV10 3 4)]
36719 29 F HVio 4 1)
323109 58 G HV10 1 )
336551 74 H HV10 1 (¢A)
13811 10 A - - )
322157 48 B - - @
2752 1 C - - (0A)
329124 59 D - - (¢))
34078 26 E - - 163)
320401 46 F - - 2)
23405 17 G - - @)
330243 61 H - - 2
38170 29 I - - Q)
326941 55 J - - 1)
15228 13 K - - 16))
326822 35 A HA19 1 )
326811 34 B - - @
3205 1 c HM24 1 @
14237 10 D - - 2)
35558 22 E HM24 2 )}
10048 4 F HA19 1 @
15576 1l G HA19 1 v}
312962 28 H HA19 1 @
315332 30 I - - @
346652 45 I - - @
34288 18 K - )
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Table 182: Identification of the reference events

Area Orid Event # Group Source #of events | Comment

36 314421 s | A . - @
19362 23 B - - @

19215 21 C HA19 1 @

302463 4 D HM13 1 (V)

39284 34 E HM13 1 §))

21328 26 F HM7 - 4))

321683 64 G HM7 3 V)

301022 37 H HM7* 8 @

340869 94 { - - (7))

301526 40 I HM7 7 )

312989 53 K HM7 7 )

301865 41 L HM7 4 4))

22470 28 M HM7 2 1))

333862 82 N b - (1)

7920 7 P HM7 7 4))

37 340567 7 B HC13 2 )
337677 67 < - - 4))

344780 79 D - - )

328579 54 E - . 1))

6199 7 F HM12 2 )

19697 17 G HM? 1 @)

3350 4 H - - (1)

23905 23 I HM17 - )

38 40626 22 A HV9 1 4]
13162 6 B HV9 3 M

18204 12 C HV9 4 4}

14918 8 D . - @)
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Table 182: Identification of the reference events

Area Orid Event # Group Source #ofevents | Comment
35 | a3 2 | & Hve | 3 0
330513 38 B - - )
22606 13 C HVé6 3 (1)
37695 23 D - - (A
303126 29 E - - O
325106 34 F HVé 8 1)
40 2902 1 A Hv4e 2 ¢))
37101 45 B HV4® 5 1
323548 73 C HV7 5 (1)
329308 81 D HV4® 3 (1)
331311 83 E Hv4® 2 (1)
17946 26 F HVT 5 (6}
332488 87 G HVT® 6 (1)
26536 6 H HVT® 3 ¢}
335191 93 I c - (1)
24674 38 c - @
19816 30 K € - (2
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Table 182: Identification of the reference events

-«

Area Orid Event # Group Source #of events | Comment
3256 2 A HVE* — 3 (27=
337963 107 B c - )
320892 78 C cd - )
301688 59 D HVI® 1 (4}
337670 m E cd - ¢))
344673 121 G oA - m
13741 19 H cd - )
321840 82 I cd - )
4867 8 ] cd - w
23894 36 K HV1B¢ 3 4y
19735 31 L cd - 1)
22201 35 M HC6® 1 [¥3)
340382 113 N HVs® 4 5y
16794 24 o) HVI® 2 @
329554 97 P cd - m
217875 45 Q HB15¢ 2 @
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Table 182: Identification of the reference events

Arca Orid Event # Group Source # of events | Comment

42 | 325021 | 59 A b - @
9000 14 B b - @
322636 48 C b - @
313097 36 D b - @
325498 61 E b - @
335261 79 F b - 4))
331722 69 G b - (4))
3271 5 H b - M
300273 32 1 b - §))
18604 19 ) HVs® 1 @
329583 66 K b - 1)
333426 72 L b - @
332131 7 M b - ()
320890 40 N b - ()]
322731 51 0 ® - @
2003 1 P b - @)

43 338999 72 A - - )
37026 31 B - - @
313363 41 c - - @
329739 60 D - - 'ty
25868 25 E - - ©)
14718 12 F HM1 1 @
324077 48 G - - )
324449 49 H - - )
326614 54 I - - @
13237 7 ] ; m
36895 3G K )
337770 n L - (1)
25537 24 M - @ ]
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Table 182: Identification of the reference events

Area Crid Event # Group Source #ofevents | Comment

44 14251 13 A HM1 T | o
330221 60 B - - a

329491 57 c HM3 2 )

31947 37 D - - @

312655 49 E HM1 2 n

19813 2 F - - @

2993 3 G HM3 1 )

328298 53 H - - @

18748 21 I - - 1

19419 24 ] - - 1)

45 325787 51 B - - m
34714 39 c - - n

2652 1 D - - 2)

326266 55 - - 1

13559 16 - - @

33013 36 G - - 05

324786 53 H - - m

2924 2 I - . (3]

329142 60 J - - @

17894 22 K - - (3}

314238 7 L - . V)

20044 24 M - - 2

327532 58 N - - )

54 5232 1 A )
328317 50 B . . 3

328426 58 C - - )

16174 14 D HE1® 1 @

18745 21 £ b . )]

325725 43 F b - (3}

17751 17 G b - 2
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Table 182: 1dzntification of tite reference events

Arca Orid Event # Group Source #of events | Comment
E—— —

55 19259 37 HE1 7 1
31944 53 d - M
302430 78 : HE.. 2 @
38341 63 HE3 3 ()
302640 83 B HE3 4 1)
39874 64 HES 3 )
340384 112 - . )
314426 20 I HEI 1 @
301143 73 J HE3 s 1y
330351 105 K HE1 ™
332481 107 L HE2 1 )
41777 63 M d - @
2501 11 N d - 1)

56 335075 100 A HE9® 4 iy

334525 97 B HM7 1 ') T
325624 70 C cd - (1)
323153 64 D cd 19 m
4245 6 E HES§® 1 )
12924 17 F HES 2 Q)
20309 33 G c - @
341044 108 H HES® 3 0
31319 51 1 c - ()
335056 99 J HE4° 2 )
17292 25 K HEA° 3 (1)
327003 82 cd 3 m
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Table 182; Identification of the reference events

Area Orid Event # Group Source #of events | Cumment

57 332106 78 HES® 7 m
345332 89 B ad - M)

17933 14 c od - Mm

23989 21 D HES® 2 )

321016 64 E HES* 1 Q)

3324780 81 F HES* 6 M

313122 53 G cd - ¢))

314512 4 H cd - (1)

24158 22 I HES® 4 4))

327925 69 3 c4 - 4))

340648 88 K HES® 2 @

58 31266 5 A HE1 5 n
331061 23 B HE10 2 )

332018 % C HV11 1 @

59 320309 75 A b - 4))
5780 1 B b - 6))

328179 90 c b - @

331975 97 D b . )

7476 12 E b - 2

61 16584 20 A b - M
15942 18 B b - ¢}

322826 59 C b - ()

314334 7 D b - V)]

6992 8 E b - @

302990 47 F b - Q)

10021 6 G b - @

333609 66 H b - @)
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Table 182: identification of the reference events

Arca Orid Eveat # Group Source #of events | Comment
62 320015 52 A b ; D |

335507 69 c b - m
331394 63 D b - ¢))
321515 54 E b - (¢}

5206 10 F b - 0y

9356 13 G b - M
15462 18 H b - 2)

a. Inconsistency in the identification found in the Helzinki b

an error.
b. No reported mine in this area,
c. Several mines have been located on SPOT pliotos in this area or in the nearby areas.

d. Inconsistency in the identification found in the Helsinki bulletin because of the large
number of mines in this area.
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