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MAP SHOWING ACOUSTIC ANOMALIES AND NEAR-SURFACE FAULTING -LJ- l SHALLOW SUBSURFACE FAULTS— These faults
Acoustic anomalies and near-surface faulting were mapped because T displace strata of Quaternary and late Tertiary age.
they reflect potential hazards in the Outer Continental Shelf (0CS) 011 ’
and Gas Lease Sale 57 area. The interpretation presented in this map
was based on 5,320 km of multisensored, high-resolution, processed Hachured on the downthrown side.
seismic data. The seismic systems used either a minisleeve exploder or
a 15-cubic-inch watergun as an energy source. The incoming signal was i ]

sampled at a 0.5-ms rate for 1 second. The data were processed using a
twelve-fold, common-depth-point (CDP) stack, and were displayed with
both automatic gain control and true amplf{tude.

Acoustic Anomalies

Many acoustic anomalies that occur in the multichannel processed
data are characterized by one or more of the following features:
reflector amplitude {increase, abrupt reflector termination, reflector
"pull-down," reflector “"wipe-out," phase reversal of reflector, and
high-frequency attenuation. These acoustic anomalies were classified as
either “"shallow" (within the first 100 ms, two-way time) or "deep”
(below 100 ms, two-way time). The 100-ms boundary (140 m) was used : t
because it separates an areally large, continuous, shallow anomalous -
zone from the areally smaller, deeper anomalies that are scattered
throughout the survey area.

Shallow acoustic anomalies (Seismic Section 1) are recognized by an s
amplitude increase (brightening) of a near-surface reflector(s), which
may also exhibit a phase reversal. Below this brightened reflector(s)
either a "wipe-out" or only low-frequency (10 to 30 Hz) reflections
occur. “Wipe-out" is generally marked by reflector terminations at its
margin. "Pull-down" of reflectors may also be present at the “wipe-out"
margin, and usually indicates that a 1low-velocity zone such as
gas-charged sediments are causing the anomaly. Acoustic anomalies which . ;
exhibit reflector “pull-down" at their margins are indicated on the map.
Not all shallow anomalies exhibit "pull-down," and those that do may
exhibit “pull-down" on only part of the anomaly's margin. Brightened
reflectors with no associated "pull-down" may indicate a strong
reflecting horizon with or without gas-charged sediments. Holmes and
Thor (1981) describe similar anomalies in Norton Sound and attribute ! i
them to the presence of near-surface, gas-charged sediments. Holmes and :
Thor state that most of the gas is probably biogenically produced by a
buried, Quaternary peat layer(s). This peat layer(s) has been
identified and mapped in the survey area by Steffy and others (1981).

Deep acoustic anomalies (Seismic Section 2) have the same ; . —
characteristics as shallow anomalies except for their lack of high
frequency attenuation beneath brightened reflectors. Times to the top
of these brightened reflectors range between 170 and 440 ms, two-way
time, (140 to 370 m) and average 330 ms, two-way time, (280 m). These
brightened reflectors commonly occur at the base of the Quaternary and
upper Tertiary strata mapped by Hoose and others (1981). The .
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A1 1 'DEEP SUBSURFACE FAULTS — These faults

displace strata older than the unconformity at the
base of the Quaternary and upper Tertiary strata.
Hachured on the downthrown side.

ACOUSTIC ANOMALIES

A w TIC ANOMA — These
anomalies are found within the upper 100 milliseconds
(140 meters) of the Quaternary and upper Tertiary

strata.

P"A TIC_ ANOMA - These anomalies
are found below 100 milliseconds (140 meters). They
are commonly associated with the unconformity at the

base of the Quaternary and upper Tertiary strata.

]
"Pull-Down'of reflectors commonly found near

anomaly margins.
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"pull-down" and phase reversal of reflectors that define the deeper
acoustic anomalies suggest that the anomalies are produced by gas
accumulations. A gas accumulation associated with the shallow and deep
acoustic anomalies centered around the intersection of survey lines
116 and 123 has been investigated. Holmes and Thor (1981) document

these investigations and conclude that thermogenic gas which s AL T, — ~ W
migrating upwards along basin margin faults 1is causing the lecal i
acoustic anomalies. Several other shallow and deep anomalies are
assocfated with faults indicating that gas of deeper origin may be
migrating upward along these faults.

Faults

Y

Two types of faults are shown on toe map. These faults are
differentiated based upon the age of the strata they displace. “Deep
faults" displace strata older than the unconformity at the base of the
‘Quaternary and upper Tertiary strata mapped by Hoose and others (1981).
Most of the deep faults are normal, and some of these normal faults are
growth faults. These faults occur as sets forming grabens or as single
faults downthrown towards the axis of the Norton Basin (Johnson and
Holmes, 1981). On the northeastern portion of the map, deep faults ‘
trend predominantly west, parallel to the basin axis. In the :
northwestern portion of the map, the deep faults trend west-southwest, }
which is slightly oblique to the northwesterly trend of the basin axis.
“Shallow faults" displace the Quaternary and upper Tertiary strata
(Seismic Section 1), but not the Holocene sediments mapped by Steffy and
others (1981). Shallow faults are growth faults that continued to move
through Quaternary time as the basin subsided. Over most of the area,
shallow faults trend parallel (to deep faults. Shallow faults are
downthrown towards the basin axis on the northeastern portion of the !
map, and downthrown away from the basin axis in the northwestern portion i % t
of the map. 5, B Lo

No faults were mapped in the southern half of the survey area
because of the widespread occurrence of acoustic anomalies that mask the
underlying structure. It is assumed, however, that both shallow and
deep faults are present in the southern portion of the map area.
Johnson and Holmes (1981) identified several faults in the southern

rtion of Norton Sound but could not correlate them between their track
ines. Biswas and others (1981) located epicenters throughout Norton
Sound that cluster around known and inferred fault traces, particularly
around the Kaltag fault zone. They classify the seismicity of the area
as moderately active.
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-&'c environment of Norton Sound. The maps in this series ]
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1 oversized sheet, scale 1:250,000. f
1sopach mep of Molocene sedimentary units, Norton Sound, Alaska :
‘ D. A. Steffy, 8. ¥. Turmer, L. D. Lybeck, T. Ree.
Open-File Report 81-720, 1 oversized sheet, scale
Mep showing selected geologic features, Norton Sound, Alaska, by
¥ .. ‘. :. .Q . “ “.m
--------- e Y oversined shoot, ate 100000, T Y :
Mep showing acoustic anomelies and near-surface faulting, Morton
Sound, Alaska, by D. A. Steffy and P. J. Noose.
Report 81-722, 1 oversized sheet, scale 1:250,000.
i 1sopach of Quaternary and Tertd. strata, Norton Sound, -+
; nz.wv.a.m 0. mr’-it.l.%
Open-File Report 81-723, 1 oversized sheet, scale 1:260,000. _
The data used to these maps were collected in 1980 by
Nekton, Inc., under contrect to the U,S. Geol \ data
e include 5,320 Yine kilometers of o sofic =2
records. The acoustic used included a exploder or a
18-cubic-inch -wr th both rﬂ and
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NQ 3-8 3. piezoelectric , @ fathometer, and side-scen
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% 2 Totted survey lines was 1 a
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accuracy of 30 meters and a precision 8 meters Motorole
P :l&-l.prlllmmndhulmﬁﬂm a
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B shown on these meps. For lease purposes the
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|  Selar-Terrestrial Data Center (sddress:  NOAA/NGSDC 0-621 ;
Boulder, Colorado « Inquiries should refer to .‘

YUKON RIVER DELTA

A NORTON ~ SOUND

edited for conformity with Geologice! Survey editore! standerde.
Any use of trade names ls for decriptive purposes only, and does not
constitute endorsement of these products by the Geological Survey

i 6348

7,065,000
i 7083000
ISLAND
t
,,_. 080,000
©4°30
e ee_ |
/
/
BTN
O
" .l
PASTOL BAY
mmbmnmm.mmnmium

NP 3-2

168° 30

A

184 183 182 101 180 179 178 1?7 176

| , ! | | { | .
SEcoNDs o e e T R

UML) RTS8
™
Sasor e NNt g 14 iles

RN it o i e el e A
. 45 £S5 PR AEERERION N YO PR OMN SRR ot ¥4 PIAIE TTEr
bl R

(N 2 i - .
O TSt i, g D S ——
: T G s 4
.2 B RSO O bt 1 i na 4 mw' et - o e YT K sy 4
T i . R S0 Bt
" v il »;»wm» \ olater 124} ?"‘"E,;«.\\M mw"‘" o iem ,
R ST saas e\ i, L€ sl el 8 L
s i T WPTTMROTIO W~ i o o et PRI, Uaard - S
. - %) e ,‘~m AJ' ~ »
i Nt
° ‘o Rl ;
£ 4
el T T I
3 O MRty AR oS et
> S i OYOHeart-Lr Vot e | ot T 20 poos
] ) t ym?wu-w'« ‘«w.a....“
- 5 A0 et
s o
» o 3
; AR AR b T e A Sy e < v
3 .6 § : ¢ WM:?&W.&@%N‘.,.w,..... e m— "‘;::‘MW"‘
P ISR 1 NARRSR ot T —_— RN VI W "\
kA Ot ke A PN, Mt ” et R a5 i
3 = il 0t A A s R ST A i
FOARAL 4 SN Y i IR w3 A5k R o sy T v VT ad et o " t
- A ey Wik 4 ey T T o et :{.‘.'.:“,1:"?4:"“" oo el p
7K RARINIRN I R e il i { A&r‘w’ffﬂr o arr i
= -
» " -W] o
) T s ¢ «Al’;ux{:‘a;a =
.8 " IR ) ‘ M R gt A st
PO N TR e
i
, U e am '

O sk el e

PO e 1)
LA ey
J R

*Pul-Down"

I, (LU ARt TR g1 PP e AL e A LR LR RS (TR A
et UL ST

Brightened Reflector

178 174 173 172 171 170 169

0Ot T
| l wl |

mmr"rmﬂ"zgwuumm,t‘um:y. v
Se Mgl s o s w8 " 3 o R 2 1)

IR DR

i *"1"1‘1 SRS
RRREE

T "Wipe-Out" —
Pul-Down"
Fault
0 5 |
-:-I: ) |
Kilometers

Fix Point

O

2 v
AR
EEDECIS TR B R L] *,‘”.‘n::,_ 3 R e R

163 164 163

ad

g A o YOOI

g 5

AR v A Y

RIS IRITIY

O

Rt i 2mreesn § 50

£ Ik sl sabpss s Y IS

sl RGN e Al 7
A (NS LA LA AR, S 7 o) .
bl A ARy S € I

HUERE VAP

e, :
L o A

Seismic Section 1. Shallow acoustic anomaly on survey line 103 between fix points 170 and 176.
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Seismic Section 2. Deep acoustic anomalies on survey line 156 between fix points 125 and 150.
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SOURCE OF SHORELINE FROM BLM
PROTRACTION DIAGRAM NQ3-7,
NQ3-8, NP3-1, AND NP3-2.
PUBLISHED IN 1976.
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