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SEISMIC REFRACTION RECORDS FROM A
SURVEY IN THE GULF OF ALASKA
by

Kenneth Core, Robert Mattick, and
Kenneth Bayer

In September, 1974, the U.S. Geological Survey conducted a seismic
refraction survey between Icy Bay and Kayak Islend in the Gulf of Rlaska
to measure the seismic velocity and thickness of the sedimentary section.
The puxpose of this report is to make the origipal field records publicly
available. Five lines totaling approximafely 500 kilometres (including
reversal) were shot. Z2Approximate locations of the five lines (labeled A,
C, D, E, and H) are plotted on figure 1. There was a total of 238 dyna-
mite and 45 airgun shots as shown in table )1 which lists individuval charge
size, fuse length, firing time, shot depth, water depth, gain settings,
filter settings, and sonobuoy location for each of the shot points.

Ship's navigation was accomplished by navigation satellite and Loran
A. IAquatronics SLF73 sonobuoys were used to detect arrivals and an Aquatronics
STR70 Receiver System was used to receive and record the signals from the
sonobuoys. A simple block diagram (fig. 2) illustrates the configuration
of the transmission and recording systems. Figure 3 illustrates the general
shooting configuration. Figure 41 is a sample galvoc;mera paper record made
while testing a tethered Aguatronics SLF sonobuoy in Hood Canal north of
the Bangor, Washington, munitions depot.

Microfilm copies of the 283 refraction records (approximately 450 metres
of original record section) can be obtained by contacting:

Paul Grim

Code D621
NGSDC/EDS/NOAR ;
Boulder, Co. 80302 .

Phone: 3D03-499-~1000 Ext. 6521
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Figure 1.-Approximate locations of USGS seismic refraction lines shot in the Gulf of Aloska in September, 1974,
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T. e l.--Explosive charge and soncbuoy data for ea shot point - continued.
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H |
77 [ 240 72 (181 gé’ f?5 H n | " n H n u 1]
I T
78 31240 72 (188 | 93 . 97 12 &0 60 ‘ &0 12 |58 50 50
Il 1
79 |I240 72 187 9} 20“}! | " | " " " 1 " L L] "
' |
80 i240 72 }.82 gg 20 ‘7 \ 1] " n 1] 7] H 1 [} !
li I ! t F' —| 1 [ n " rnd oF Tine
g1 1240 .. 72 (170 83 /73 " ) ’ ‘mn_i_q_t'nrn i
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Tabl 1l.--Explosive charge and soncbuoy data for each st point - continued.

Gty Ling X Ship Cruize 1.0 Area Lat. \LLong.
9-18-74 L {RQVEI‘SCC{) T. Thompxon TY-024 Guil of Ada, 59° 40.5%u 142°16.0'w
. Watar Depily (m]) Hyd:ophans Depth {m) H.F. Filtees L. F. Fidies l Courxa Speed {knotr]
nobu
enebuoy | 198 . 72 00-62.5 HZ|5-20  HI| 130° 10
Warer Dupth {m} Hydrophone Depth {m} H. F. Filtrer L. F. Filter
Soncbuoy 7 ’
[
1
| Chaige ¥oter I Soncebuoy 1 Soncbuoy 2 Sonobuoy |} Sonobuoy 2
) depth _
Shot No. [} Xt |Fuss |Firing |Shes ol Rec. |M.F. | LF. |w.p || Res. [BF. |rL.F {we ! Reso [H.F|LF, | WE. || Ree. |H.F. |LF w8, Remorks
§ Uba} |Length Time | Gapth | ihe! Gain | Auven,) Aven,| Ailen)| Goin | Atran.| Avsen.] Arranl| Goia | Atten) Auen.| Atlea, || Goin | Alrea,| Afden. | ALien,
i fla} | (rae) | ¢m (m) (I8 | gdty | (4% | oy [| temy | (d%) | padd | (4l (dby | (d5) |\ qdby | qdby | fob) fdb)  ({db |4ab)
! chol | eh 2| on 3 ch. & [ ch, 5 | ch. 6 ch. ® | ch. 10| k. 1 ch. 12| eh. 13 ch. W4
: i
82 1| 24 57 28] 204032 | 20170 | 6o - 12 |60 160 | 50
83 1 24 %8 zgl20 gl w “ u n 1 n u
84 . 1 24 5g 29 20’{ " " e " u " ) M
85 I 1 24 59 746 203 !! N H o H I n " - n 1
7, H
86 ” 2 24 58] 728 Joo “ " M " . ’ n " ot u
I -
a7 !l 2 24 611 3o iq7 " R n n I 1 " u n ]
ag fi 2 24 sgi 29 ]?6 n " " H o 1] n 1]
I i
£9 l| 2 z4 60 25 )‘78 n" il L " ‘ n " u 1
30 I 2 24 59' 29 / 7[3( " n " " | ar 1+ n n
n ;
91 s | 24| ss|l g5l v VT w | b v n fw ] w P
S92 : S 24 S8 35 !7! " " I " n ' [ i " " n "
[] I
93 | s | 24| 590 3¢l/70 jin [« [« |» | o | w e |
: I
94 l 19 24 59 49 {170 Y " " " l " " n "
A L
a5 l‘ 30 24 62 4 ?‘ ‘]6 8 L] AL I T s n 1 n I ‘
C 96 i% 60 24. &7} 30 ;70 i H n H Y] . u 1] n W ‘
|
Q7 60 24 64 3[ f70 H " o n " 1l 1 u l
a8 ”.20 21 178 Q 7 170 H " " on u n " n
99 120 72 ‘ 175 85 175 e o v n " 0 M K
lf R 1
100 120 | 72 ' iso| ¢g[f75 lie » o | » ) SRR R " [ l
101 il1240 ‘?2 181 g % I? 7 lu " 1] 1] ™ n " 4] !T
102 - |240 | 72 |180] €%/ /79 v | |* |*= LR |
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Table ..--Explosive charge and sonobuoy data for each &

. point - continued.

ote Line Ship Cruise 1.0, Arso Lot. Leng.
9-18-74 |D(Reversed) | r, Thompson TT-0%4 Gulf of Ala. 59° 40.5%'n }142%16.Q0'w
Waler Depih (m} Hydrophone Depth (m} IH. F.Filleer tL. £, Filrer Courie Spaed {knots}
Sonebuoy 1 198 72 20-62.5 #I|5-20  w®z| 130 10
Water Dapth [m) Hydtephona Depth (m) YH,F, Filar L. F. Filrer
Sanabuey 2 ’ l I
_l 1
J Charge Weote! Sonabuoy 1 Senobuoy 2 ‘V Soncbuay | Sanabuoy 1
. doprh L
Shot Mo, Wi, (Fure |Flring |Shot .\ :l Rec. [H.F- L.F. {w.B. Ree. |H.F. L.F. | w.B. Rez. |H.F. |[L.F. ¥.0, Aee. |H.F. |L.F. |¥.0. Remarks
{'bs] |Langth Time [ Depth | thot Goln | ajegn,| Avren.| Anen!] Goin | Anwa. | Arien.| Arren.| Goin | Alien daven.| Atten.|| Goin | Asten,| Atren. | Arien,
(o} [{rec) |{m) (m) (W) | cab) | tdbt | (db) || (dB) [ (db} | 1db) | (db) {de} | {45 [(db) | (db) || {db} |[¢dv) |14t {dby
ch.Y | ¢h. 2| ¢h, 3 ch. 4 | ch. § | ch.§ ch. ® | ch. 10| eh, 11 ch. 12]ch. 13 ) ek 1
103 ” 240 72( 183] 89 119 iz 70| 70 60 12 60 60 | 50 End of line
l‘ l
* !
| - :
ir | )
A T I |
|
| i | |
I )
| N | | | R |
i : | 0
L | | JE J ‘
- ! ~ | |
] ” i 1 |
I | i T
I |
' 1!
| [ |
H b
[ i | !
| [ _ |
!
l;
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Tab:v l.-—-Explosive charge and sonobuoy data for each

Aot point - continued.

sim Line Shig Cruiss LD, Acon Lot lLong.
}-23-74 E T. Thompson TT.094 Gulf of Alg, 59° 47.0' N |144° 16,5W
Wate: Dopih (m) Hydroghena Depth {m} |H. £. Filtars 1L F, Filsey W Course Spaed (knots)
erobuer 1 .77 54 20-62.5 HZ|5.20 W2 1| 094° 6o }
Warer Dapth (m) Hydeophone Degth {m} iH.F. Filrer lL_ F. Foliar | Sonobuoy #1 anchored; shoot away with airgun
Senobuey 2 1 |*Increased speed to 9 knots at shot no. 160
I Charge ’::;‘1':\ Sonobuoy } ] Sonobuoy 2 Sonchuoy 1 S$enckuoy 2
e I o N R ol e D ol L e e e e e (5 e e e L
I T A I Kl S S R M R e R e o el R o Ee el
Airgun ll 20 bec. |rep.|ratq 12 | 70 [ 70 | 8O . J12 lea 8o [50 - 18 records
L48 | 5| eoluro 27185 a2 1 7070 | 40l " L w | o»
e | soliz7 | 77085 || « | o | « | « A
150 601127 | 77/ 90 wo|ow z " " " w | | |
251 I 10| 60126 | 94l 93 R P
152 20| eo120 | g/l 97 || " | v | v | » w e | on | |
153 20 | 60119 | Oy lel v " " " " v | W i
154 20 | 60124 | g o5 ff v | v | | v w | | ow | ow |
155 30 | 60123 g4 o7 wo|om L 2 . a o | u :
156 | 30 | 0125 | g5 11/ NENERE v e | e |« ]
157 ' 60 | 60 h2s | gt b _|'y2 [ 70 |70 | 70 wo | . NE f
158 160l sohso | 631723 || « | w | w | » ey j
139 120 | 60 2a | gyl 3y (o | | o | el G L N | L
160 '240 [ 108 187 | 6 | 1va |12 | 60 |60 |50 | 12 |50 |50 lso |l Ll
161 240 | 108 188 | 92| 2/0 |12 | 50 |50 |60 12 lao |40 lso !
162 l240 | 108 bos | jppl 295 |1 » | v | » | o e
163 240 |08 hes | 9yl 296 (|« | v |« | » W lw | e e
164 240 | 108 hes | gpizegll» [~ | » | » I
165 fzao 108 hes 921306 " | " ; ! " » b ]| isna of line.
|
! 1 i i
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Tawte l.--Explogive charge and sonobuoy data for ea... shot point - continued.

ate Line Ship Criasn LD, Area Lok ILonq.
9-24-74 H T. Thampioa TTA0%4 i Gulf of Ala. 59°43,1' R 1144°24.5'¥%
Water Depihs (m} Hydrophone Depth {m} H., F. Filter- (L. F, Eilier ‘| Courne Spued (haots}
wnobuoy | -
122.5 72 20-62.5HZ | 5-20 HZ 105° 6-10
Warer Depth im} Hydraphons Depth {m) H, F. Filier L. E. Filter

Son o
onnbuoy 2 Anchored buoy

—“ Chacge Waler Sonobuey 1 Sonobuoy 2 I Sonohuoy 1 Sonobuoy 2

| dapth +

Shet No. Wi, |Fuse ]F'-r'mn Shot .up' Rec. |H.F, | L.F. |w.8 Rec. |H.F. |L.F. |w.B. || Ree. |H.Fo |LE, [ W8, H Rec. [H.F.TLF ws. | Remaiks
{1hs) ".'?g'h Time |Depth shot GdO\:]n Adrl:-n. .a:;l;m. Al‘:cn Gdat:}n Atten. | Arten.| Atten. {C;iubi}n ?dl;)cn. (Ad:].ﬂ_ ;&;;;n_ {:‘R;)n Fd't:;n' E\J;].n. x‘:;n.
[ {ewc] {m] {m} { tch.:'] (ch_lj (Ci.]:! ( (:i\?}‘ {ciblls {;qub_}a ch. 9 ch. 10| ch. 11 eh. 12 ch, 13 ch, 14

Air gun [P0 cd."@3min. lint. 12|70 | 70 |60 H le 60 | 60 | 50 l 12 records
184 I 5 24 60 3 ?v H3 " " " w I n n " "
Air bgun ” 1 " " " " " " [ 2 records
185 I g 24 64 39 }'!3 H " " n n " ] L]
J\irgun ) " n n " " " " " 2 records

' 1
156 | 5 24 59 24 l/‘f ‘ " n 1" n " " " "
Aiqun l ' n " 1" " Lu " " n 2 records
187 ‘ g 24 61 27 H5 n " " n [ " n " |
184G i 5 24 66 40 Hg | w ow n " ) " " n ”

I _rl \
189 20|60 120 91/ /22 1 win |w_ |» n v | |
190 |! 30 60 124 , 94 ]’2 5 1" L1} L1 L | [ L] i L1 n

ll
191 i 30 60 122 I 93 Iz ’ H 1" ‘ 1" " | " n u ]
192 | 30| 60[119| a /20 |j24 |70 | 70 |60 24|60 | 60 | 50

I )
193 I 60 | 60 |118 ! Eg /120 12 |70 70 160 12 60 €0 50
194 11201 90 207 | gp| 117 [ » = |« |» |l n | [w [
185 Il 120 | 80 (193 a4 1Y 12 |60 &0 |50 12 56 | 50 50
196 - ! 240 90 189 Q z ;‘]3 l [ n 1] n ‘ L] i u " i
197 240 90 [187] o 79 |[12 |50 |50 |50 | 12 |40 |40 | 50 —
198 240 90 |198 | 97! /4! wo|w W | 12 (50 | s0 | 50 I line

'




.Table 1,--£xpleosive charge and sonobucy data fo: ‘ach shot point - continued.

Tiors Line Ship \Cruilc 1.0, Aten Lok Long:
9-24-74 | B (roversed) 1 Thompron | TT-0%4 Guit of Ale,  [39°37.0' N | 143°39,5™W . — -
Waler Deplh {m) Hydrephons Dapth (m) H, F. Filtae' L, F. Filter Courss Speed (knote) |
Sonebuey | 130 72 20-62.5 HZ [5-20 MZ | 2750 10
Waier Dopth {m} Hydsophonse D-p'th [m)y |H. F. Filies L. F, Filtar
Soaebyoy 2 T .
| Free floating buoys [2)
I Cheotge Waolm ! Soncbuoy 1 : Senabuoy 2 1 Sanobuoy ) Sanabuoy 2
depih 1 - y
thot Mo, Wi, |Fuse JFining [thet :s | Ree. |H.F. L.F. | w.8. Roe, |H.F. |L.F. | w.8, Rec, [H.F. L.F, | WG, ftwe," | P.F, JL.F. lws. ! Remarks
i (b} :_o;\g!!n P’im- Caplh |. {.h;! fdobi}ﬂ A;;an. Atten.| Atien G;\:;l Atten. | Avien.| Astan, ({';q;]n .{ldl;}m- (A;;l.n, :\dl;;n. {G:;; :dt}:;n. ::‘I;;n :‘;;;n {
in veg} " } db} 4% b db .
e " {ch. 1 ih. 1 [&..‘3 l (c‘:\.}l (ci?}s {ch.)d eh, ¥ | ch, 1@]| <h. i1 ch, 17| ch. 13| eh, Y4,
199 1 24 | 59 29 140 12 \ 70 70 | 60 . ‘ H 12 166 ap 50 \ l
} 200 & 1 24 | 59 24 142 " ‘ " " " " W : " " \ \ |
| 201 L 2aYe0 | g luss v x| e | o N R l
| ! .
202 1 24 | 58 24 i57 ‘ " " u n n u u n ! !
| | - I
|‘ 203 L| 5 24 | B2 ?8 féfg " n n " e n " " “
|
.! 204 il & 24 |58 35, 170 ‘| " " " R " " 1 " “
| 205 5 2'4 58 kL j&,g ‘ wo|ow " w o |! m 7 1 1"
|
206 5 24 160 371173 ‘ " " " o l[ ‘ " f " " l
! ) { !
207 1110 4 24 el 4 & f?é l 1 H it “ ! ﬂ 1 H w | 1t 1 . ]
| i :
208 “ 1C 24 |58 4 4 165 " H b " | n " ! I n ‘ r ”
H l ) v
209 1o |24 6o | gglaszyie [« | 1| N I NI |
[ n .
I. 210 \ 20 | 24 60 ‘ 4 6! 3 70 " " " ‘ " |\ " H " n ! ‘
211 | io 60 |125 {ﬁE 150 " " " " ” " " " " J
| L
‘ 212 l‘ 60 60 138 g 7 2 O 8 | n " " " { "o " " w
1
| 213 1120 60 |120 | 4g] /89 |
| 214 l240] 90 186 | gyl res ||« |« |» | » | e e a |
1! ¢ time
[ 215 240] 90 [175] gsl/¥8 || © |*® » L : " . : - teax
| I 1 "
| 216 1240! 90 1183 | Qa /Y3 || |~ : . " " "
[ 7 !
[ 217 240190 188 | ‘gl 170 ([w | |n | | | P P R [
| 218, 12401 g0 |188 | g, 36 l[v [« |n | = T T |
' |
|
! d J | f i
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Figure 2--Simple block diogram showing the configuration of seismic refraction transmission ond recording system.

/¥



Radlo

recoiver

%?W

)i Nl ¥ater surface .
/Dciec!w : . \. o o2 Ship'sdhydrophona )
i . . recorcs tima
Ll . Direct wove 3
< hud By breck from dirscs
Dynomite wave
\ explosion
—p— !
.- Sea floor
Morizon Refraction ray path o / Horizon

Figure 3~Simple diogrom showing general shooting configuration,
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