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) Geometrics, Inc., during 1975-77 to provide magnetic daga to aid in a'r): agpraisﬂqof thegm?rsue:{g? ltlgzsr?els coin ;2: axis of a large transyerse positive anomaly (17) of about 10-20 gammas in the northwestern part of the area Over the southern half of Knight Isiand, in anomaly area 49, magnetic highs of 200-400 gammas overlie
Background details of the regional geology and major structures are described in a companion report by . 4 <]: s with the valley of Turnagain Arm. Inasmuch as the flysch terrane north and south of the valley is rela- terranes of pillow basalt and sheeted dikes in the western and central parts of the island. In the eastern
5 Tysdal and Case (1979), and interpretations of the gravity data are described in a report by Case and cve ¥ honmagnetic, we envision two possible sources for the anomaly. First, concentrations of magnetite could part, however, between Snug Harbor and the Bay of Isles, magnetic anomalies (area 50) are much subdued over
) others (1979). Preliminary results of a paleomagnetic investigation have been reported by Hillhouse and g culn' in the young sediments of the valley which reach a thickness of at least 300 m. However, magnetite amounts sheeted dikes, sills, and pillow basalt. This area is characterized by considerable alteration, shear zones,
Grommé (1977). and a more complete analysis of the results is in preparation. The aeromagnetic survey aoc ezsi- than 0.8 percent by weight in 10 samples collected from a 100-m drill hole at the head of Turnagain Arm, and belts of greenschist metamorphic rocks. At the extreme southeast end of the island, a magnetic low
was flown at a nominal height of 300 m above the surface and flight lines were spaced about 1.7 km apart ccording to Susan Bartsch-Winkler (ora] commun., 1978). Because the aircraft was flying at an elevation of at (anomaly 69, number ouf of sequence) over flysch appears to have an inverse correlation with topography and
Total magnetic field was measured by a proton-precession magnetometer. The International Gea;lagneti?: . least 1.5 km north and south of Turnagain Arm but as low as 0.3 km over the water itself, the high of 20 gammas - may be caused by reversed magnetization of the mafic rocks at depth, although effects of drape-flying may
Reference Field (IGRF), updated to 1976, was removed, and the residual values were computer-contoured to 23{ ?ﬁsm i Al cl?sengss *0 B TPYed MAELLE batment artd the menter ut Lt maln dipole field and atdend- ComErIbULE 1o “Che ol
' B . gl:rgduce‘thei aeromagnetic map  (sheet 1)._ Detailed aeromagnetic maps at scale 1:63,360 and a map at scale crease in the Earth's field intensity (Cady, 1978).
e (\\ R 5 NS e N o et " ‘ o ¥250,000.iave been released as Open-File Reports 78-1080 through 1083 (U.S. Geological Survey, 1978). ' A conspicuous negative anomaly (area 51) occurs over Knight Island Passage between Chenega and Knight
PN H N S 9. fF = i a % A o i N A 4 @A . . . T . 5 . . n n !
\ % 2 ) erickson S ~ i en 7—02. i s R oy (€ ﬁ& v _ Magnetic anomalies in the Seward-Blying Sound region are somewhat less complex than in other parts of am 11‘33;0:'1::‘! geﬂl?g‘ca”y most significant groups of anomalies in the area is the major belt of large- Islands. Because water depths in Knight Island Passage are locally as great as 300-400 m, part of the Tow
RO R = v U ¥ aagu ok C WA gt St 4 & Cailge T sauth-central Alasks, primarily because of the huge volume of Felatively nonmagnetie flysch that constitutes ispex e ighs an thowi associated with the Resurrection Peninsula mafic-ultramafic complex. The complex may be the effect of topography. of the top of the magnetic basement. Although a slab of mafic rocks may
A S5 AR \R“ W ' =5 TN ol LA W/ > \(' { >)n&\\6 . Q” e g A b A i T (2 ﬁﬁfa armount & it (8 the Va'l_dez and Orca Groups. Several rather isolated groups of mafic-ultramafic rocks are significantly more repregented1g aa;:\m]”e -2 :ﬂgmgd@n:]chne Mitse east f]ar]k 15 cut by the Plaser River fault, and 7% 1s underlie the entire area at depth, the configuration of the shallower mafic surface is of concern in
}5 2 Qe SN ) iy ANV b e - S L URNG NN R F R g ] ; F _— @ o o e _ magnetic than the flysch assemblages, and cause distinctive patterns of magnetic anomalies. A few of the Y HSL LNREE SISLINGE grokps of dnnmalies. resource appraisals. In order to determine if shallow magnetic rocks are continuous at depth beneath the
AL YK ) (Q e S il S = i [ &7 sl G ouwost granitic plutons are magnetic, but most appear to have little or no magnetic expression. passage, a generalized two-dimensional model along profile B-B' was prepared (fig. 2). Because of the
A SN 1 & W 9 | ‘mg” LSS ) ) el AR <55 e xw\ﬁmnm Toq e . . . The First group (anomaly sves 18) inelud . . . . geologic complexity along the line of the profile and undoubted wide range in magnetization of the mafic
e JEINC ?‘ NS S8 il sl N = o peap Five main belts of mafic-ultramafic rocks are distinguished in the area. In the extreme northwest wavElensth th tg p ] ly area includes anomalies of high amplitude, steepened gradient, and short rocks, no attempt was made to obtain an exact fit between the observed and computed profiles. Moreover,
\\ \wa ) ) SN I ) > lar S - coFiEr oF e Sevard qUatrEnGie, mati oF UVtFEREFie Foeks are. iRTEPPed to URderTie the 1arge Wagmetie eninsusll Tﬁ' correlate with the exposed sheeted dike complex and pillow basalt sequence on the main the profile is nearly perpendicular to the direction of fh‘ght lines, and the gradients between flight
l NS 7y tg@% 20 sy il > & z e mu high: northwest of the Border Ranges fault, because exposed rocks under the high in the Anchorage quadrangle gouth encaj. . tl11$ pat’gern1of shallow high-amplitude anomalies continues offshore, south-southwest of the lines are interpolations. A mean magnetization of 1.65x10- emu/cm3 was assumed. This value is somewhat
\ \\@‘ - h‘l\A 75 I @ NS : [ =2/ - y - N & stand o s 5/7@//0 w to the north include peridotite, dunite, ¢1inopyroxenite, and gabbro (Clark, 1972). The second belt is in o 0 e]pen1n§u a, for at least 25-30 km. Although most of the anomalies within this belt are greater than most of the mean magnetizations measured at the six paleomagnetic sites in the vicinity of the
g 2= N\ ) /' A S & fj, o, ‘( /,g ignt Esther Rofkep o o CatanT A Island ‘ t?e McHugh Complex (a melange), between the Border Ranges and Eagle River faults. Small isolated bodies greas and Zizez?eagylgﬁg:d]g;alecgg::;vieggggﬁp;zéngiang'zo’ occurt:]n p'a‘rghover tOpog:aphicaH¥ h:\gh island but s Tess than that of the more strongly magnetized dikes (see tasle 1).
2 7 & Y B & i T PEsy > s o of greenstone, basalt, pillow basalt, gabbro, and serpentinite are scattered through the melan hich i i izati zalion, cved LIoid e IEZN. VEGLOP S of Lhe
N N | 12 NS N RS 4 i & L : ;kxel Lind composed dominant] di s _ e 9 mn ge, which s _ remanent and induced magnetization at paleomagnetic site 311 (anomaly area 20) has a positive inclinati
] ; , isiand comp inantly of sedimentary rocks in the Seward quadrangle. ‘ The third belt of mafic-ultramafic rocks ‘ i i ; P : nation. .
0\\\\\\ .'{’ AR O’W //' N4 6N 2 o _~Rlachstone Pt Esth SL!.Z;: 3007% Fosekrs gy o ~ Tos &y : Joh&_‘(‘“ is exposed on the Resurrection Peninsula, in the southwestern part of the area, where pillow basalt, ma¥$§ igsgtggdd:"e(rﬁzng:g xﬁ;;lgziggi?lzsogtv:xeleﬂ51Fes](.)" E’.‘e S°E?h?"" part of the Resurrection Peninsula have The computed profile of the model shown in figure 2 approximately matches the observed profile. An
N £ré i [t > / : D 2 300 .} ey & " sheeted dikes, gabbro, and serpentinite have been mapped (Tysdal and others, 1977). Isolated patches of % GVEP +i able inclination (Hillhouse and Grommé, 1977), but only one site exact fit could be obtained by adding or subtracting small blocks of magnetic material, either by changing
S o \“(;}’/ N T /,//ﬂk g (ﬁ, ) SRR ) =T, Pt Coc v o Wells # s’ o0~ CAAﬁadu{i;%“ i greenschist crop out to the north along this trend. The fourth belt, and one of the largest in the area aeroma n:tr)ega 1ve]§nuna1y. L% seens vlear tt the U values are Toeal ly greater Suan | Wo yield negacive body configuration or by changing values of the magnetization. We do not believe that shraining an Exac
5 [ FE | ) \fﬁ‘ k\} M4 o 3 A s i P L sage 3 a0l 1 Kange S8 ‘téiiﬁf ¥ Ch(?) extends from Batnbridge, Elrington, and Evans Islands through Knight Island and apparently continues > ]g ic anoma 1es). or the inclinations of the mean vector sums are low. In one area of positive fit is warranted because of the many unknowns. For example, the sharp computed low near the east end of
W m,izv//x/ \/{%h \ ! 3 TR \/\ Susrprize = . 2 R Perr L 3 ‘& Group \\0 / ‘I( []5 ’ beneath Prince William Sound past Glacier Island to the mainland in the extreme northeastycorner of the angn]a ’1?5’ e 1 B I Oy O e e O o e T v knight Island is an edge effect of the assuned anomalous mass. 'If the MagnELie rocks extented Eystaard,
/I 4 M@/ ) joabric 3 * sagy 2 6 P + 9 O - Am/dqm\j — Ay map area. Mafic sheeted dikes, pillow basalt, massive greenstone, mafic sills, and small isolated bodies ?ga'ggn 15 :15 Justitves WE of v Inciinations wrere [ 1= less, Hian, 1p fhe induced component of madnet- the low would simpTy shift eastward, still diverging from the observed anomaly. Several conclusions can
S | : N : % 2 Prize . ‘ (e LR ez NHBPa of gabbro constitute this belt. A1l four belts produce magnetic Snomah‘es iné]uding some that can be due t 13 dowianky. 1eadig to positive anomalies over topographic highs. Other examples of anomalies be drawn from the model, however. First, the observed anomaly can be matched by a body having a depth
o L,/Js - : ; == A \NY o\ LA & used with confidence to trace the belts beneath cover of water, ice, or sec’ﬁmentary rocks; however, some (uﬁ o]ljevegsed TENSent Maonepizavion ney geur GFfslure v the south f N6 RESUFPECLION ReRLISlY extent of 1 to 2 km, for the assuned value of magnetization. If the magnetization is less than
(E AN / N \&; 7 ¥} : s 635\ 2} parts of the mafic belts are nonmagnetic. A fifth belt of mafic-ultramafic rocks is inferred to be deeply anpnaHiER B and k) ATHaRigh sk megative aonslies wadl be naml gl tion e 1.65x10-3 enu/cn3, the body could extend to depths greater than 2 km. Second, mafic rocks at the east
35 SN ~ o) // <§§ ) (S Wib/s ) buried in the southeastern part of the area beneath a large broad northwest-trending magnetic high. e;lld oftthe profile, near the head of Drier Bay and the Bay of Isles, are conspicuously less rgagnetig thgr]\
o~ | \ S S ( & = . those the west. This differe may result from alteration or metamorphism in the zone of considerable
| S : AU \f:\\ {< ’G// \ % o i % & ] / 7 Eik Head Pt n - diQnie?§23m2¥§ea?Zaa'z'??al%a‘t"’f;Ect“e maf}cc-l?f;;angi anﬁ!eﬁ is ?efized by t?e zone of steepened shearing, fsom ?Ew ori:;?na}fmggng(t:?te ﬁo:teﬁt, or from fortuitous orientagion of the remanent and induced
| 5 "N = sl . AP . Several major magnetic lineaments, : ; . g - urs west o e of high-amplitude anomalies. This west-sloping magnetic fields th 1 sultant.inclination of magnetization. The last possibility is sug-
5 ) == P x\ i 7/37 Yy \‘ $ /Yﬁ{ha/ Wavey '_;: ;-Peak,,,,s'and o = ; northeast through thegarea. Some 02 thegépﬁzsebg]?:v:gniz (:‘:pi:g:gingge??ggggg gggggg?z’bgzgggr?g;th and g;;g;:gtc;r;d}gitesTﬁgat maf}g-uhramaﬁc rocks extend at least B ko and 25 much as 10 km west of the gegted g.Y med:‘agngtig;gggﬁe:tasigz Kfﬂu(zge t;ble 1). A thirdgresu'lt is that magnetig mafic "0{‘(5 at °
R\ = / ‘ = il " cabttad T Bins ! between blocks having different depths to magnetic basement or different magnetic properties. Offshare magnet%c hi h:"‘(":adle? ag)partly]proguoced'by the westward ?1P of the west 1imb of the anticline. shallow depth beneath Knight Island Passage are not required in the model, even though they may be present
SR = AN \\ %00 - Liin A shallo : % nomaly near lat 59°45' N., long 149°15' W., could be caused by either at great depth beneath the passage. Either the shallower mafic rocks at Chenega Island had separate vents
Nl 1 il =N ‘0' X S 3 2 - ol not po:s?;;]eeepﬁg gztéﬁ'g]f‘;:m;:l;g :gcr‘r(»sé ]but bec:gse the <]:c_>verage is incomplete, depth estimates are from those at Knight Island or the mafic rocks between Chenega and Knight Island have been faulted out or
eg, i =G e P ‘ Acknow'let-?gntsz'-we are grateful to many specialists for cooperation throughout this investigation. the anomalies are three?dimensio 1r tg v wagne “-: e the‘ Resurrection Peninsula because downfalded. to depth beneath he: passage.
£ Lone 7 Inva'!ue_lbl.e.gm ance in magnetic modeling was provided by Richard J. Blakely. Robert Sikora measured sus- g rather ghan twe-dimensional features.
M - S N7 \ U 1N e Eﬁﬁt;’;}l;f,;‘;’;’eﬁfc'":,zzs;,‘ig,';;i‘;c‘“’g"s and agsiated iy the magnekc modefing.  Cordon Thrugy esised n ' Although th ti 1 Knight Island can be accounted for by a mafic block only 1-2
! * Dss 1 nts. Susan Bartsch-Winkler generous rovided m i i ; . . . .. ou e magnetic anomalies across Knig sland can be accoun or by -
AA H = > N 45 A 9 content of samples from the Portage drill hole and otheg geo'logiz zét; from ?:?\:u¥3l2§2;:ingmeaT:g?et;l:e areasng ;:t‘j"gs';‘aJ;;r:ngfﬁ:;y:ssglated to the m?f1c-u1tramaf1c complex is the large magnetic high (anomaly km thick, tge enormogs gravity anomaly over the islands requires that the mafic mass extend to at least
il ¥ S ‘ / o esgeg1g‘lly véns?h to %hank our colleagues E. M. MacKevett, Jr., George Plafker, Gary Winkler, Travis Hudson, Although 5heeted'dikés and pi11oaaltr:::asﬂ;:nuzﬂgr}ggdgéritogh?‘.hgogmng?g ozh;hﬁigﬁsgl{gﬁcg;gm:_’grsngs?a. n 5 kn and possibly as much as 10 kn below sea level (Rase; 2nd nthers,, 1372). |
and Andrew Griscom j i 1 i i j : k s errane
4 N\ S or.many helpful suggestions and discussions in the field and office. :?;;f.b]ggmt;ams;‘a}grge gabbro bodgt/.ar}g several small serpentinite bodies. This large anomaly is very
Z ) i 0 an jes over serpentinite masses in California and elsewhere, and it may represent a largely T id '3 52 the thern part of Knight Island and over Ingot, Disk, and
*ﬁ/\ y /,j/off/x T ! il MAGKETTE concealed ultramafic body--possibly serpentinized dunite. It should be pointed out that a large positive sphinxh?s}::gg ?}',2}udZZ"'gﬁl’{tgSgegnom;ﬂ;irof 303‘_’Zooega“.‘,’,a§ as we]lgas several relative nggaﬁve anoma-
S/ //,/pdql\ 3 ) f ;) P R I W I L L \v ! PROPERTIES OF MAJOR ROCK UNITS gravity anomaly of as much as 40 mgal occurs over the sheeted dike-pillow basalt terrane (Case and others, lies. Two of the negative anomalies are over topographically Tow areas and may be caused by the greater
- /f J15 N ﬁ‘\% 5 \'«3\ { Lidgmiduse e o ' Determining magnetic properties of rocks i . . ].279)’ but the large magnetic anomaly is on the northeast flank of the gravity high rather than beneath depth to the mafic rocks bemeath the aircraft. It is possible that the ovoid anomaly represents a volcanic
‘ VS {1 flbe =) N QS ) ;oA : magnetic data. Hamd speci ] rocks is a major problem in quantitative interpretation of aero- it. Less dense serpentinite might occur at depth beneath the magnetic anomaly. Its northerly extent is center, perhaps a local seamount, although no geologic evidence supports this interpretation.
3 / QA 0 LR 5r L3 vt s pecimens collected from outcrops, or drilled specimens obtained from depths of uncertain: the main deeper anomaly (anomaly 26) extends to at least lat 60°15' N., but a small shallow i ?
R b = 3 / A \ RY | ization that are somg;hr:(t)r: m%hm the rock, commonly yield values of susceptibility and remanent magnet- high (anomaly 27) near the south end of Kenai Lake may be related to the same mafic-ultramafic body. It
2 ‘ A A \ 2 y i ) ) : 3 e ~surface weathering of magnetite to less magneti : -
L N i & 1 2 RRY 4 > o ; G ! or nonmagnetic oxides. For example, susceptibiliti i gneLle
) i N 7 \\ k@ \ , ) \BURE 3 i vere measured on-move: ple, ptibilities (all presented as centimeter-gram second (cgs) units) g
( { { ' R 2 ) = RS R 7% NIr I re than 89 randgm, unoriented hand .specimens from the mafic-ultramafic complexes.. Onl . . - i ic hi i i
) \ .\\%/ ) Q S { 3% ! ) (S {L‘K‘\ .\,\\\:: ) %, ) R ¥ 131gggyefs:ogrsggggz;::gn:hgn g']{lg §m hl'lgxmum measured Ya]ue for basalt iﬁg about 3x10°§; for ﬂfabase, aboﬁt In order to'deﬁne limiting depths and dimensions of the rock mass causing the anomaly north of the Is]anﬁ nsgztet;?ﬁ;:gbg:;%to:"zlagqszlﬁ glghzxggrs\ggﬂingr:)a(tzﬁt)jso;ﬁ:l;gsljzégPI!:];;lanahzizs:?ae]xa;agg?:ton
\%00 > SRS O drall WA TN /\7_;_5 s, %\‘ /’%‘\ =iy /A @ OGN & , netizations determined %m;; 33111}3125 éffgz‘]?grpgnh?lteé ;bout 1.5x1072 ¢gs units. Many remanent mag- ??Sgge:?on Pemniglqh?agngtlﬁ egfgct§ 08 So;mphﬁ?g mode] w?re calculated along profile A-A' (fig. 1). is expr;sed Mafic rocks probably extend northward at depth beneath the Dutch Grous, Axel Lind, and
S i ' A = S 7] g ‘ [ & Zor) ; Y Datioe ) Aol illow basalt, dikes, and sills also have low values, less an susceptibility of the body is 0.003 cgs unit, equivalent to an apparent induced magnetization i 1 Li i d
> 0 : \ 50 AN \\\%Oo\ AR A 1 77 s ’ i rl:;getf(ze;:gg:mggc:t;c lfg’ts (emu) as shown in table 1. Values of Q, the ratio of remanent to ;‘ndsz:dthan of 0.00165 emu/cr, magnetized in the Earth's present field (inclination 73, declination 26°), a body of Litt1d Axel Lind Islands (anomaly area 55, although only flysch has been found on these Tslands.
| 4 === 7 i % : e Emvayc;s}r\ e s«tm@ e et sur:| i gl1de range, but most values are about 0.5 to 1.0. Thus, the total magnetization trapezoidal cross section with an upper breadth of 2 km, lower breadth of about 8 km, and average thickness
| 9™ A - TN = il o nd\d’ dominated by the re induced and remanent components, as observed at the flight elevation, may be S'l'ig;ht'ly of about 0.5 km, yields a computed anomaly that crudely approximates the observed anomaly in amplitude and .
4 7 2 \“\ N\ o SR e 5 Tos 300" : Where the moar vectmanent component in some areas, but in other areas the induced component is dominant. shape. If the inclination is steeper (85°), the fit of computed and observed anomalies is slightly better. The northeastern part of anomaly area 56 coincides closely with the sheeted dike complex and pillow
= : Rapiay ‘ 00; 528 {28 & s v ’ d — 30 wE presume EHEE or sum of the remanent and induced magnetization is steep, especially on Knight Isla;ld 0f course, a thicker body having a lower magnetization can also account for the observed anomaly. basalt .xposed on Glacier Island, and the high-amplitude anomalies offshore to the southwest almost cer-
. i — g 7 i\ \1\ \ f Sef S = Istand 3 ' P S them. Remanent ma;ngiqgggggggngfanmihgs arihnot offset horizontally very far from the rocks causing ) tainly reflect subsurface continuation of the mafic rocks toward Little Axel Lind Island.
> / { = - : g\ : ‘ SO T e . § SERATE rocks from three sites on the R i :
N 2 e AN = ! 0 N , i esurrection Peninsula are reversed, and . X .
V) ﬁ\ gt i L s Y %552‘:;;"3310" g: the mean vector sum of the remanent -and induced magnetization at one of the sites is The belt of schist (in part metavolcanic rocks) that trends north from near the mafic-ultramafic com- { 5
R \ >pn Nyl SIS . us, some aeromagnetic anomalies may be offset horizontally from the source rocks. plex nearly to Turnagain Arm is apparently expressed by a series of magnetic highs of very lTow amplitude . n the extreme northeast corner of the map area, small anomalies occur over a flysch terrane that
: 7 - : (anomaly area 29) and by two small highs of higher amplitude (anomalies 30 and 31). If the schist were includes thin belts of pillow basalt (anomaly area 57). Pillow basalt and greenstone crop out in the
\ 2 k * 5 not a racognizable mappable geologic unit, the belt of small highs would not have been especially note- Cordova quadrangle immediately to the east.
f / ' Y 3 : worthy. Anomaly 31 overlies an area where the metamorphic rocks may reach amphibolite grade. From these
4 oy | relationships, we cannot discount the possibility that many of the low-amplitude anomalies to the west, A taz ; .
h L in area 4 and elsewhere, could be caused by metamorphic rocks at depth rather than small plutons. Further- s noted above, broader positive anomaly areas 58-60 are probably underlain by deep-seated mafic
| pable 1.--Summary of magmetic properties of mafic rocks, from the Seward and Blying Sound quadrangles, Alaska more, it is possible that the magnetic "steps" to the west, such as lineaments 6-16, could reflect meta- rocks1 A broad northwest-trending magnetic high near Port Wells and Esther Passage (anomaly area 61)
LY : [K, Magnetic susceptibility, in cgs units; J, Magnetization, in emu/cm3; Q, Koenigsberger ratio morphu; features of the flysch sequence or the basement rather than actual vertical displacements of the may 1 'fe",“ se be caused by deeply concealed mafic rocks, but we have no geologic evidence for this
i‘ (;'?atio of remanent to induz':ed magnetizatJ:.on); 1, Inclination of magnetization, in degrees; magneti¢ basement. suppodition.
a p, Declination of magnetization, in degrees])
200
5 — A_broad magnetic low (anomaly 32) east of the Placer River fault occurs above a thick section of flysch " A broad ovoid magnetic high (anomab.l 62) occurs over and east of Peak and Naked Islands. This
o I 000K~ ‘ ) j g \ - o8 e ) y p ] over]am.by glaciers and probably indicates great depth to magnetic basement. It is possible that part of : _Y‘ggd high has very gentle magnetic gradients whose breadth suggests that the depth to the anomaly is
i 7 : 7 g > : 3 o / Zgghar Ad, - o P ) \ the low is due to drape-flying over high peaks of the area. abatit 10 km or more. A similar anomaly, fiore elongate north-south, occurs near Seal and Green Islands
bo " ] ¢ ( N ; 7 ; X Total mean vector sum P (anombly 63). Again, depths of the sources of this anomaly could be 10 km or more, as judged from the
:5 = ) » ; o) HANGESE g ' Z “W{;{@i 726 7K. Rock type Site number Number of Average | momrage, .. Averdes Average  remanent vector (r tid i“‘igfgd) gentlé gradients. Both anomalies are in areas of apparent relative gravity lows, hence dense mafic
= ‘ ; A7 (8 1 NO Gl = = ; o ; YR o e BRI samples K induced J(107%) Q 1 D J(107%) * i To the south, another major Tow (anomaly 33) likewise occurs over thick flysch, but it probably is rocks are not the cause of the anomalies. Two possible magnetic sources are deeply buried serpentinite
: 7 A 5 7 585 L Ry ; &, @7/ NP N G S N4 partly & polarization low related to the major magnetic high (anomalies 25 and 26) to the west-southwest. ar grtr_nte of low density. Because most of the granite bodies of the area are nonmagnetic or weakly
'/ 4 °§/ : O IS ] ! i i S ; N ; W ‘ RESURRECTION PENINSULA mAGNENTGs we favor serpentinite s a source.
Wi 9 / & 74 Y ® AL y LN & ! ) / L (S q .
a) / N o —E .\ ] | U™ 4 N 4 g g T.3N . ; § ¥ . i
A LA 3 et ! . ) - i . A7 WS By e T i .00243 . 1. -60.10  277.48 1.24 18.39 314.11 0.663 A prominent regional magnetic gradient (the Sargent Tineament, anomaly 34) trends north-northeast across X ’ ;
& ) X & 0 : \ = I 2 \ £ I3 SII;;S : 4 \ Graveyard P Sheeted dikes 201 65 0.002 1.35 02 the area. The level of the magnetic field is consistently higher to the east than to the west, although the In the southeastern part of the area several high-amplitude short-wavelength anomalies (anomaly
= SN 0, / i o ;= do. 311 17 .00123 .682 531 - 9.37  328.62 .187  61.49 357.76  .708 difference in level is only 20-50 gammas. From the breadth of the gradient, its source lies at great depth, areas 64-67) 1ie in the vicinity of Montague Island.” Anomaly areas 64, 65, and 67 are offshore, south-
N = NG S= (N / i 4 = e e 5 km or more. This lineament may indicate that magnetic basement is shallower or slightly more magnetic east bf Montague Island, and anomaly area 66 is over the island. Although geologic mapping on Montague
/ i , o == \( 7 SVAT 7—0/’51‘(?8)5 o P do. 201, 311 82 .00128 1.21 .959 -59.05  280.78 1.00 28.15 319.11  .625 to the east than to the west. In the southern part of the area, the lineament is the northwest flank of a Island is incomplete, no mafic or granitic rocks have yet been found there. The sequence appears ta be
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] \ o to adjacent rocks. and is probably buried 10 km or more. Offshore gravity data south of Montague Island indicate a broad
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3 & A ) p : 162 I belt of mafic rocks, and some of the anomalies may reflect mafic rocks rather than the main granite body. zation-along strike. Where magnetic and gravity highs coincide, as south of Montague Island, the mass is
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: “Samples with K > 0.00015. . netic lows and highs (anomaly areas 39 and 40) overlies the granitic pluton and adjacent sedimentary MAGNETIC ANOMALIES AND MINERAL RESOURCES
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- ) L= 2 ; : caused by both granitic and mafic rocks, and possibly metasedimentary rocks. Most of the expose Gold.--Most of the economic gold deposits, both placer and vein deposits, are in the northwestern part
o § Hanpiess #%1  > 0V0002, granitic body has little magnetic expression, but a prominent high (anomaly 40) occurs near its southwest of the Seward quadrangle. Lod;cdgpositgpin1thé nge gistrict occur in zuartz veins. Magnetic anomah‘eg
2, margin. Moreover, considerable contact metamorphism of sedimentary rocks on Culross Island may indicate indicate that the magnetic basement is very deep in this area, and therefore the flysch sequence is thick,
4 . & covered granite at depth. This anomaly, however, may be produced by mafic masses near Culross Passage perhaps as much as 10 km. Magnetic lineaments trend roughly north-south in the area, as do many of the veins.
5 \ . = ; , N mentioned by Grant and Higgins (1909). Some of the negative anomaly areas correlate inversely with Whether there is a genetic relation between gold deposits, thick flysch, the magnetic lineaments, and the
A ¢ A% .. The sheeted d1|§es 1.:end to have a slightly larger susceptibility and remanent magnetization than the topography, so reversed magnetization is suspect;ed. In the qulgeetna area, Griscom (in press _has found north-trending veins remains to be determined; if there is one, then virtually all of the western third of
¢ pillow basalts. This difference may result from alteration of the pillow flows by chemical reactions with that contact-metamorphosed sedimentary rocks adjacent to granitic plutons are reversely magnetized. the area might constitute a minor gold province. (Whether gold deposits might be associated with the mafic-
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7 touche N ;:m:agqeo:ha:o?hgrgﬁ:; ease of weathering and alteration of pillow flows because they are more porous and ultramafic complex of the Resurrection Peninsula remains to be determined. )
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| INARN g d S A ’ . ' | g 807 ( \ (110 j = RN 5 . . ) » ‘ anomaly area of any granite in the region. Some steep gradients coincide closely with mapped contacts Copper-bearing massive sulfides.--Because the massive sulfide deposits appear to be genetically related
' p e\ \. ‘i" ’./ / 4 : oo [ PRI oy ‘ e ., D/ / ] PNEST i3 vy T o . J/ s A11 of the sedimentary rocks are essentially nonmagnetic. Susceptibilities of more than 30 specimens of the granite near both north and south ends of the island. Why this granite should be more magnetic than to tholeiitic rocks, the magnetic data provide a means for tracing shallow segments of the tholeiitic belts
/,e Bohendy 099 V) 7 i < By, | . = po - ) Fay U g M i /A \ e of sandstone, argillite, slate, phyllite, and schist are all less than 10-4 cgs unit. Similarly, sus- others is not clear. Perhaps it was emplaced through a considerable thickness of mafic rocks and was con- beneath flysch, water, or g?’aciers. As noted above, high-amplitude short-wavelength anomalies along these
5o / N7 L= ) &4 iy S oA e TN o : ceptibilities of 17 samples of granitic rocks are all less than 104 cgs unit. Although granitic rocks taminated by magnetic materials from the mafic rocks. However, gabbro and diorite are locally associated belts are strong indications of mafic rocks, but absence of this type of anomaly does not necessarily imply
Om- F [ = - > = Nuewis |y iy b, = N R N e \ S 3 «éﬁ?& Lé's’iéﬁ'é{éii (e gn, Pe:;y Is]a?d and Culross Island are locally magnetic, as discussed below, the few samples measured » with granitic bodies of this part of the quadrangle, and the Perry Island anomalies might be caused by such absence of mafic rocks. Some mafic rocks do not have good magnetic expression because of effects of alter-
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TS : ] 49 / /Ha 3 . Pgtm\) % A hidbey WIS i A F s 7 2 ;a,ﬂ'-,’./ f c? @ — P / 366 etc,ause of the rugged steep terrain in most of the area, "drape-flying" at a constant elevation of adjacent rocks. This granite, however, has an.associated body of gabbro near the southeast end of the island Nickel-chromite.--The main area where nickel (geochemical anomalies) and chromite (small stringers in
& ozen 60 5 (@ _)~ & \ \ J b Il & (e 1 WGy / ‘ % g 1 J\bo;f(; } 3 j RY.4 l '1':1 al ?Vi the surface was impossible to achieve. F1_1ght elevations. were approx!mately 300 m over ridge which produces a prominent magretic high (anomaly 43). serpentinite) have been found is the Resurrection Peninsula. Because the most favorable rocks for these
ozen ABM 0 It 32 . ! s AR € 5 Sk ) 5 § o0 | S | = ¢ cm;.s s, lakes, and sea, but over the narrow deep glacial valleys and fiords the aircraft could not safely commedities are ultramafic, the major area of potential significance is the area underlain by known or
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<, 49 [ \ field from east to west. Values of the magnetic field consistently are at least 100 gammas higher in tﬁe east This belt includes well-developed sheeted dike complexes on Knight and Glacier Islands, thick sequences Miscellaneous Field Studies Map MF-880C, scale 1:250,000.
2 = % half of the area than in the west half. MWe do not know whether or not this regional variation is an artifact of pillow basalt and pillow breccia, numerous mafic sills in the flysch, and smal] gabbroic bodies. Although
. N oy % caused by an error in parameters of the IGRF. It may be that the total thickness of flysch is greater in the no ultramafic bodies have been mapped, ultramafic inclusions and float have been found on Knight Island Clarl, S. H. B., 1972, Reconnaissance bedrock geologic map of the Chugach Mountains near Anchorage, Alaska:
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. 0 Ubly plungi . U.S. Geological Survey Miscellaneous Field Studies Map MF-350, scale 1:250,000.
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= ng v o o vy i B i—« 45 (1972) mapped ultramafic bodies near the site of the Knik Arm anomaly, north of Turnagain Am. MacKevett and
: o ; Plafker (1974) postulated that the southern extension of the Border Ranges fault lies close to the east edge of R . X . - . . . . Griscom, Andrew, 1975, Aeromagnetic map and interpretation of the Nabesna quadrangle, Alaska: U.S.
v, ";;:';.g 4§ \‘ the Knik Arm anomaly. From these considerations, Andrew Griscom (oral commun., 1975) proposed that the Knik Arm From gravitational evidence, the main axis of the positive anomaly associated with the Knight Island high Geological Survey Miscellaneous Field Studies Map MF-655-H, 2 sheets, scale 1:250,000.
135 < S & — ) \ anomaly reflects a belt of mafic-ultramafic rocks along the east margin of the Kenai Lowland. extends north between Lone Island and Naked Island to connect with the high over Glacier Island (Case and
é ‘ /31”\ c»‘@ i 3097 / \ : ofghers, 1979)._ However, magr.letlc.anomalies characteristic of shallow sources are not developed at the same Griscom, Andrew, (in press), Aeromagnetic map and interpretation of the Talkeetna quadrangle, Alaska:
Nam/S LS l i / L | site as the axis of the gravity high. Water depths in this area exceed 500 m, so magnetic anomalies of short U.S. Geological Survey Miscellaneous Field Studies map, MF-8708, 2 sheets, scale 1:250,000.
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| B ' magnetic mass is less than 2 km below the flight elevation, or roughly 1 km or less below the ground surface. possible that the offshore gravity data are erroneous in part (the surveys were conducted in 1964 when Hillpouse, J. W., and Grommé, C. S., 1977, Paleomagnetic poles from sheeted dikes and pillow basalt of
I % : Judging from the 1imited aeromagnetic data, the east flank of the mass is steep and has a fairly straight trace. shipborne gravity meters were in developmental stages), and cross-coupling corrections vere not mades  More the Valdez(?) and Orca Groups, southern Alaska (abs.): EOS, Transactions of the American Geo-
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v /' . ¥ Al angle rather than low-angle fault near Turnagain Arm. water depths between Lone Island and Glacier Island are as much as 300-400 m. The Bouguer correction for a
» N &) water depth of 300 m is about 20.6 mgal. This correction could lead to an eastward shift of the apparent MacKevett, E. M., Jr., and Plafker, George, 1974, The Border Ranges fault in south-central Alaska:
e Hary R £ gravity axis tgwar‘d deep-we}ter areas. Resolution of the apparent discrepancy between gravity and magnetic u.s. Geo'logi’ca'l Survey Journal of Reséarch, v. 2, no. 3, p. 323-329.
T— ‘ SI e \ Immediately to the east of the Border Ranges fault, small magnetic highs and lows having amplitudes of a few data will require new gravity surveys with modern shipborne gravimeters of high reliability, and terrain
3 ‘ ‘\'starﬁﬁ . £ ‘ tens.of ganmas (anomaly area 2) occur over the Mchugh Complex. These anomalies mainly are associated with blocks corrections. Richter, D. H., 1965, Geology and mineral deposits of central Knight Island, Prince William Sound, Alaska:
; | \ & VA of mafic and ultramafic rocks of the melange, but some anomalies could be related to small granitic plutons, Alaska Division Mines and Minerals Geological Report 16, 37 p.
\ > 3I although none are exposed in the area. Small outcrops of serpentinite, gabbro, and basalt occur under the small " - .. : 5 -
‘ ol highs just west of the Eagle River thrust in T. 8 and 9 N., R. 3 and 4 W. (anomaly 3). Throughout the length of the belt of mafic rocks, the magnetic expression is exceedingly variable for souther, J. G., 1972, Mesozoic and Tertiary volcanism of the western Canadian cordillera: Canada
/ o S \ several reasons. First, effects of terrain and drape-flying are extreme because the islands are rugged, and De[’)ari‘me;\l’: of E,’ler Mines, and Research, Earth Physics Branch Publication, 42 (3), p. 55-58
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N 0 & VA . . small unexposed granitic plutons or local mafic bodies. At least two of these anomalies (R) appear to be caused by Finally, the thickness and volume of mafic rocks vary greatly along the belt. We can characterize the belt
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