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= \ ‘ \ map accuracy standards, and they probably are influenced both by errors A pronounced gravity high along much of the south flank of the Brooks
/ - \ \ \ \ \ \ INTRODUCTION : o REFERENCES
i \ in fourth-ord trol and by phot tric bridging bet trol R A llels a belt of late Paleozoic marine volcanic rocks that crops \ X .
68 ‘ \ \ \ \ The Bouguer gravity map of Alaska has been compiled from about ;noir(::sr S-:\felilrl Z(r):asn:la?/: begnpfoz:gr\:li?;: trliner;regl:ygsteern‘::teiznv:ftrilcgl) o:: i‘; (thz, fla(;rratheeste (e)f the ;i;h znd that ‘}1":5 been interpreted as the caupse Barnes, D.'F., 1961, Gravity low at Minto Flats, Alaska: U.S. Geol. Survey
‘\ 30,000 Alaska land gravity measurements plus approximately 40,000 km contro'l errors of the order of 15 m (50 ft). Furthermore, many of the mod- of this high. A large number of gravity measurements along this belt are i e i 25‘?_257' .
- \ S aaae dio SRR aVE VS Wi BOTMCHAT Contetal shelves. ern maps had not yet become available during much of the gravity survey. higher than those in adjacent areas, but the continuity of the belt along the 1968, Masky grawity bassstation setworic: U.S. Geol. Susvey
The @mpllatlon thus 1‘.epresents nearly thr.ee times as much l'and data and For these reasons the government surveys have involved a large amount of entire south edge of the range is not established by the available data. At open-file rept., 21 p. . ) _ .
ten times as much marine data as were available for one previous Alaskan altimetry, most of which was controlled from bases whose elevation could the west end of the range the strikes of most geologic units curve south- 1969a, Lack of isostatic adjustment on two Alaskan contme}ntal
gravity map (Barnes, 1969b) and a fiftyfold increase since the original be established from either the leveling or the first-order triangulation net- ward, but evidence for parallel flexure of the gravity anomaly is not clear. margins: Geol. Soc. America Abs. with Programs for 1969, pt. 7, p.
compilation of Alaskan land pravity dsts (Woollatd and others, 1960). work. Because the possibilities of errors in both mapping or altimetry in- Part of the gravity high does bend southward (B) towards the east end of Soli=2ats )
S, Saita fnany i t e ?tate 25l to.o SCi.ittel'ed (fig. 1) crease with distance from primary control, the accuracy of Bouguer anom- the Seward Peninsula. However, high gravity values were also measured Uni 19698 Pro%;ess 0111 (;i gravity mag of Alaska: Eos (Am. Geophys.
EXPLANATION for accurate contouring; such .deﬁmem:l.es are most serious in the south- alies decreases with distance from the elevation control networks shown westward of this bend and thus suggest a possible bifurcation of the anomaly. nion Trans.), v. 5' , no. 10, p. 550-55 .
western part of the State and in the Bering Sea. in figure 2. Such a westward extension through an area of poor gravity coverage might 1970, Gravity and other geophysical data from northern Alaska,
Gravity traverse The map shows the variation of the simple Bouguer anomaly field and Many types of elevation control have been used in reducing the data, connect the Brooks Range high with a very high anomaly near the Noatak in Adkinson, W. L., and Brosgé, M. M., eds., [Proc. of the] Geol. Semi-
Station separations is thus comparable to the existing Bouguer gravity map of the contermi- and a statistical analysis of the elevation accuracy would be difficult to River (C) (Barnes, 1970; Barnes and Tailleur, 1970). Here the trend of the nar on the North Slope of Alaska, Pacific Sec. Am. Assoc. Petroleum
of 2-5 kilometres nous 48 states (Woollard and Joesting, 1964). On land the Bouguer anom- make from the available data. On most coastal traverses the maximum anprialy hends al;rup tl): northeastward. The probable southwestward branch Geologists, Los Angele.s, Calif.v, Proc., p. ll—l¥9. )
Gravity measurement aly contours reflect the regional variations of gravity better than free-air error is less than 1 m (0.2 mgal), and a similar accuracy can be maintained of the Brooks Range high (B) may also be bifurcated near the northeast cor- 1971, Gravitational evidence concerning the thickness of thg
anomaly contours, which are not adequately corrected for topography. for stations along the level lines. A large proportion of the Geological Sur- ner of the Seward Peninsula, where gravity stations are very widely separated. Alaskan coast: Am. Assoc. Petroleum Geologists Internat. Symposium
However, in oceanic areas the free-air anomaly is less sensitive to bottom vey data comes from traverses along the major rivers, many of which are Onithie etk o this, high (D) there are only four gravity measure- on Arctic Geology, Second, Program .Abs., P 59..
\ topography than the Bouguer anomaly. Accordingly, the map coverage close to the first-order triangulation network. Along these rivers the river ments, but they are near outcrops of igneous rocks that have been mapped as 1972a, Southeast Alaska gravity base station network: U.S.
\ includes available data from the continental shelves where the bottom re- gradient determined from the modern topographic maps was used for N cont,inuous belt across the east end of the Seward Peninsula. The continu- Geol. Survey open-file rept., 40 p. _ .
\ lief is small, but it has not been extended to cover the continental slope, elevation control, and the elevations have a probable accuracy of 5 m (1 ity of this gravity high is thus based primarily on geologic evidence. 1972b, Notes on the processing and presentation of U.S. Geo-
the deep ocean, or the islands of the Aleutian arc, where the free-air anom- mgal). On a few rivers the choice of 2 river gradient was influenced b i ) . h logical Survey Alaskan gravity data: U.S. Geol. Survey open-file rept.,
S : e : BaL) g y South of the central Brooks Range, the gravity high reaches its maxi- 25
aly would be a better indicator of the regional variation of gravity, and altimetry, and altimetry plus a few spot elevations have been used for de- mum amplitude (A) near Bettles and then makes a sharp curve to the south p- ) )
where Bouguer data are only available for a few small areas (Miller and termining the elevations of most of the reconnaissance stations obtained 4 : ! £ th Barnes, D. F., and Morin, R. L., 1975, Gravity map of the Nabesna quad-
Bath, 1969; Healy and Kibler, 1976a, b). e . and southwest. Throughout this bend it parallels both the outcrop of the rangle, Alaska: U.S. Geol. Survey Misc. Field Studies Map MF-655 I,
¢ . d i s : with aircraft support and not located at vertical-angle bench marks. A marine volcanic rocks and also the associated aecromagnetic anomalies (U.S.
7 The basic data for the map are provided by a network of approximately preliminary analysis of the altimetry indicates that 90 percent of measure- ; s q 3 seale 1:350,000. ANO
)f‘ 15,000 land gravity measurements made by the U.S. Geological Surve; . Geol. Survey, 1973), which were a valuable aid in the contouring. However, Barnes, D. F., and Tailleur, I. L., 1970, Preliminary interpretation of geo- N ¥
8 . stavity y g y ments have less than 15 m uncertainty (50 ft or 3 mgal), but unusual : 3 i d al h # th
between 1958 and 1974. Small-boat traverses along ri nd shorelines -3 N other high gravity anomalies were measured eastward along the entire sou physical data from the lower Noatak River basin, Alaska: U.S. Geol.
: - AYOLEES 01011 HIYESS A weather conditions that affected 1 or 2 percent of fieldwork can cause flank of the Brooks Range up to the Canadian border, so the bend again
provided more than two-thrids of these measurements, so that much of it Tt e STt e e Sk Tl ARSI e Survey open-file rept., 15 p.
the station distribution resembles a skeletal network of widely spaced trav- sl h ke dm . fon - Ll e . represents a branching of the anomaly. A short distance sonthwest of the Burk, C. A., 1965, Geology of the Alaska Peninsula island arc and conti-
ersos along which stations ave separated by distanioes of 2 to § km, Addi- x For the marine data, | at:ometffr rrfneasurementshaccompdme most & bend the gravity high is abruptly offset to the southeast (E) along a fault nental margin: Geol. Soc. America Memoir 99, Pts. 1 and 2,250 p.
tional measurements have been obtained by float-plane, ski-plane, and s lgdr z;)wty o;se]:vatmns e eHGu g A.lds,;a' ;o o l;ouguir ;om_ect(l)ons that ig very-evident an tiiaeromagRetic mag, ke high gxtends furiher Cady, John, Ruppel, B. D., McHendrie, A. G., and Deas, H. G., 1973,
helicopter landings, which were spaced 6 to 25 km apart. These landings Gonsld e eeadts i Bmiaier . KWt n 16 Dot g 5028 Avetie Lshn southwest (F) into areas where the gravity stations are widely scattered, Magnetic and gravity profiles, Part 2 of Grantz, Arthur, Holmes, M. L.,
3 £ P P &8 separate records were kept of bathymetry. Here the Bouguer corrections but where a few high gravity values were measured along the same trend i R X .
provide a more systematic areal coverage, which is best developed in the e contouiEd on the bast wvailabis hallynsetricmansand ther applied 16 : 105 B Y g e Riley, D. C., and Wallace, S. L. [1972], Seismic, magnetic and gravity
northern and eastern parts of the state. The errors of all these land gravit : = < A1 2 bR Geologic mapping (Patton and Hoare, 1968) suggests that the volcanic profiles Chukchi Sea and adjacent Arctic Ocean, 1972: U.S. Geol. Sur-
Hi o e free-air plots or contour maps. By limiting the extent of the contouring to rocks are offset by the Kaltag fault near the Yukon River, but that south Y
observations are believed to be less than 1 mgal, small in comparison with enttoatmately the limits GE the continental shalves, the musnitudesof the g - J 4 it vey open-file rept., 19 sheets.
66° the possible errors in anomaly accuracy caused by poor elevation control. Bpp i i Mt bnloe oD i enosnt . tizad of the Yukon on the same trend there are other mafic rocks that might Canada Earth Physics Branch, 1974, Bouguer anomaly map of Canada:
Additional land gravity data incorporated into the map include surveys u::tgo uuer[s coofr;e;;: ;‘;Xzz nf:gni:u?i:/ Th?i?!:;:::us;rS;H};Zliz:;acf: ca:se another gray;;y hf1fgh, ~Thehgravxty Sigtiuas faf[; 160 wui(lely spaced to Canada Dept. Energy, Mines and Resources Gravity Map 74-1, scale
s o : : o £ C 5 indicate any possible offset or change in cause of the anomaly. ¥
by the State of Alaska Division of Geological and Geophysical Surveys, il : : . ) 3 Ll ! : : ; 1:5,000,000.
universities, the U.S. Navy, and several companies involved in petroleum ::ﬁ:z;ﬁ t;]tohteior:a:::jen(i’tia:;eortllgsr:;heved 10 he small.in Compatison ) The gravity low interpreted as Cenozoic ﬁl? in the Tanana Valley near Case, J. E., Barnes, D. F., Plafker, George, and Robbins, S. L., 1966,
exploration. Most of these surveys have been tied to the Geological Sur- 5 ; S < ; Minto is flanked by a small gravity high along its southeast side near Gravity survey and regional geology of the Prince William Sound epi-
P ¥ gt Data reduction and conversion to absolute gravity system. — Bouguer N G) (B 1961). N fic rocks have been found in this area. g &
vey’s base-station network, which now includes reoccupiable stations at o hlies wete saloilstad nina ook densiiy oL 9670 keo®. However enana (G) (Barnes, : )- e e L 0 > central region, Alaska: U.S. Geol. Survey Prof. Paper 543-C, p. C1-C12.
almost all the towns, lakes, and islands named on the map. Some of the Vovbrria siibies had Beseised g o )(,):ations - gre e and the cause of the gravity high is unknown, although its presence has Couch, R. W., and Gemperle, Michael, 1972, Structures of the continental
commercial data have been incorporated into the map as individual meas- : 0 # piEpate been recognized for 15 years. Newer data suggest that the high may con- margin of southeastern Alaska [abs]: Eos (Am. Geophys. Union Trans.),
P P contour maps th; ded data f 11 parts of th but th i i i i i i &
g : i ps that provided data for small parts of the map, but these tinue to the southwest as a discontinuous belt of high gravity that is only 3 1.5, 1
urements that were contoured along with the Geological Survey’s data. For areas had low elevation and topographic relief, so the change in density Tl Bt on st by e Sl s < Conias v: §3; no. 11, p. 1027.
other commercial surveys only contour maps were available; these con- factor does not significantly influence the con}ouring Most anomalies i A gaeion s Ly M.I;al R da alsugge}sl' b Elc Dehlinger, Peter, Chiburis, E. F., and Dowling, J. I., 1972, Pacific Seamap
tours have been adjusted to the map datum by comparison with Geological ) : ) o structural basins. Gravity stations are so widely spaced along this belt that 1961-1970 data evaluation summary: U.S. Natl. Oceanic and Atmos.
] P ¥ P g were not corrected for effects of local terrain, but some anomalies that both the continuity and the cause of the high remain uncertain
Survey stations within the surveyed areas. The contours of such maps are were obviously influenced by local terrain were either used with estimated i Fvelm o . d " Adm. tech. rept. NOS 52, 10 p.
eneralized to permit portrayal at a scale of 1:2,500,000. Where discrep- : : ; b : An almost parallel and better developed gravity high is located near the Deminitskaya, R. M., 1959, The method of research of the geological
£ B B : B # corrections or ignored in the contouring. northwest shore of Cook Inlet (H), where it seems to be associated (S. W. ; :
ancies occur between government data and commercial data, average cor- Datum control for the gravity values was provided by the Alaskan Haekett. 1975, and weith y 1975) with the outcrops of the. Ju;as- structure of the crystalline mantle of the earth: Soviet Geol., v. 1, no.
Figure 1 — DISTRIBUTION OF GRAVITY DATA rections are used for datum adjustment. None of these discrepancies ex- gravity base station network of the Geological Survey (Barnes, 1968 and = et apiie :} \:/.n eRn oom]:n;x}i\.,rth d‘tw G (; 7 lkp to intrhoen 1,p.92-112.
ceed 5 mgal, or half the contour interval of this map. ; i sieipatts of the Alentian Range batholith and associatet. Latkeotna volcanic Hackett, S. W., 1975, Regional gravity survey of the Beluga basin and ad-
g ) p 1972a), which has now been adjusted to the new absolute datum of the rocks. This gravity high terminates near the north end of Cook Inlet, al- 3 .
e Marine data come from a variety of sources with significant differences International Gravity Standardization Net 1971 (Morelli and others, 1974). 3 'h v e st i s ik ittt t’ . jacent areas, Cook Inlet region, south-central Alaska (abs.); Soc. )
in both instrumentation and navigation. The largest sources of data for Thisworiide aetwork includesions firstorder station af Fairbanks and % (;ll(lg : e;{e 13EVIGONIE O San?t ei ;g ,0;‘ Iisame ’et‘]: i easl e Geophysicists, 45th Ann. Internat. Mtg., Abs., p. 21-22 Exploration.
the Gulf of Alaska and the Bering Sea are traverses by NOAA (National siations af fout-ather Aladead towse Themew datimasiower Gianithe alkeetna our}tam§ near Susitna Lodge . owevet, there are'onlya Hanna, W. F., Ruppel, B. D., McHendrie, A. G., and Sikora, R. F., 1974,
0 = heric Administration) (U.S. Environmental Science s e ‘. few gravity stations in this area, and the contouring was based primarily on Residual magnetic anomaly and free-air gravity anomaly profiles 1973
ceanic and Atmospheric Administration) ( 4 previous Alaskan gravity datum by 14.45 mgal (£0.10 mgal depending on ; ! 4 i i ik
Services Adm.. 1969, and U.S. Natl. Oceanic and Atmos. Adm., 1972a and * a possible correlation between gravity and some magnetic anomalies, whic on continental shelf and slope between Bering Strait and Barrow, Alas-
euh i ; latitude and network errors). may be caused by Triassic marine volcanic rocks. North of the Denali high- Ka and MackenzieBay Candda: 10.S.Geol, Sirvey: opensfilerept
b"1973) andv Oregon State Uwversxty (Co(uch and_ Gen-1perle, 1972). For Calculation of the Bouguer anomalies included a latitude correction way the gravity anomaly bends sharply to the southeast (J), and a belt of 146 s f 1:1.000 0}60 e i y op Be
many of these traverses the ships were equipped with gimbal-suspended La- obtained from a new ellipsoid defined by the Geodetic Reference System i . s 5 z . > scale 1:1,000,000.
i oy . . P L : discontinuous gravity highs, probably associated with outcrops of the same Healy, D. L., and Kibler, J. D., 1976a, Complete Bouguer and free-air
G Asch Qb Diiars G sredme i, s R run . mas B aniex 1967 (Internat. Assoc. of Geodesy, 1971). Alaskan gravity maps prepared Triassic volcanic rocks, extends all the way to the Canadian border (Barnes ; ] i ]
tial and radar fixes were used for navigation. Some of these data contained before 1975 had all been based on the 1930 ellipsoid. However, the new d Morin, 1975) 2 J anomaly map of the Delarof Islands and Tanaga Island, Alaska: U.S.
‘ errors greater than 10 mgal, many of which were deleted because of incon- swteiss wis e fot the okt vecent mup-of Cansia (Canadi Earth Physics an Thorm’ i i i R ” Geol. Survey Geophys. Inv. Map GP-908, scale 1:250,000.
\ sistencies between intersecting or nearby traverses. The root-mean-square Branch, 1974), and will be used for most future Geological Survey Alaskan ; ede gfi‘;: 4 t‘gfé"“]% » f :OUA . ant (t)' & euﬂ:an ?“gzcapz"k B 1976b, Complete Bougue.r and free-air gravity anomaly maps
\ uncertainty of the remaining data has been estimated to be 5 mgal or less gravity’maps When the chiasigs 1 refetence sllipsoid i combined with the ];1?6 o wets t;: & '(t)o " ?ﬂ‘\ dew AiIgns nezliir de easd en‘dt; aKe of the Rat Islands west of Amchitka Island, Alaska: U.S. Geol. Survey
(Dehlinger and others, 1972; R. W. Couch, written commun., 1975). How- 4 s X i dl pi i s s 1 o 1gmna suggest that i mfx;{ e.l er decrease in ‘amp tude and wi mt Geophys. Inv. Map GP-909 (1976), scale 1:250,000.
E oo 4 sl 4 : change in gravity atum, the anomal ies are changed by 6 to 1 mgal de- swing westward. In the vicinity of Mt. Katmai (K) almost all the gravity International Association of Geodesy, 1971, Geodetic reference system,
EXPLANATION ever, larger errors may affect a few contours based on widely spaced matine pending on latitude and according to the relation shown in Figure 3, which measurements (Kienle, 1969 and 1970) suggest a gravity minimum associ- . : , s
: : : reconnaissance traverses. Other marine data contributing to the contouring SHows fhie corectiohrthat shonld be dppiied o older maps I A G bl o 1967: Paris, Bur. Central de I'Assoc. Internat. de Géodésie, Spec.
Level lines available before adjacent : iny the Gulf of Alaska and Bering Se £ g ) , pp L ) ated with the Aleutian Range, but the igneous rocks are primarily of Ceno- Publ. 3, 116 p.
\ - a and Bering Sea are a few submarine pendulum meas For the first 5 years of data collection, all the Alaskan gravity and alti- i h the intousi iated with ¢ sty hish 30 the mosth .
avity surveys ] 7o i Worzel, 1965) and ; : 3 ; i zoic age whereas the intrusion associated with the gravity high to the north- Kienle, Jurgen, 1969, Gravity survey in the general area of Katmai National
ol uretnents (Worzel, ) and more recent NOAA and Canadian data ob metry reductions were performed on a hand calculator. However, a digital t of Cook Inlet is of J i H farth thwest along th
i i i tained with stabilized-platf ravi i igati : west or Coolcinletss ol Jurassiciage. LOWSNGE, Iaftier southwest along the Monument, Alaska: Alaska Univ., College, Alaska, Ph.D. thesis, 151 p.
2 Vertical angle triangulation ned with stabilized-platform gravimeters, and satellite navigation. Both . : el d
o g computer has been used for the past 10 years, and the standard methods Alaskan Peninsula (L) another linear gravity high is mapped that is clearly ; ;
64° types of data are probably more accurate than the data obtained with of redtietion were described by Barnes (1972b) s tiatar Lioth st the Aleuds Toani & witib indiidual voloani 1970, Gravity traverses in the Valley of Ten Thousand Smokes,
gimbal-suspended meters, but the number of these data used in the com- . EoRiated bOttiLitie s IO TAnIC A C NG VI, Gl Wl alpanls Katmai National Monument, Alaska: Jour. Geophys. Research, v. 75,
pilation is very limited . centers and intrusive bodies. Near its northeast end this gravity high nearly no. 32, p. 6641-6649.
In the Arctic Ocean, a stabilized-platform gravimeter operated by the MAP COMPILATION AND INTERPRETIVE FEATURES ‘I’J"r;“:ielssl‘:;t; (tl\};; :‘}‘lgehd;‘;g‘:i:‘gi‘s‘ﬁ::ftgi :;;hAtls‘r‘;ag‘O:t'g"v‘;‘; e MacKevett, E. M., Ir., Brew, D. A., Hawley, C. C., Huff, L. C., and Smith,
U.S. Geological Survey on Coast Guard icebreakers equipped with satellite The map was prepared by hand contouring at a scale of 1:250,000 on fows this soutiedgs o the Alautian inmilkr sholf, which 1z peobbly The L.IG; 1.91]1, Mmerlal resources L;f ls}lamegSBZay National Monument,
navigation provided most of the data (Cady and others, 1972; Hanna and a series of 45 overlapping plots of the available gravity stations and their axis of present tectonic uplift. However, the southward deflection could oy Mpg oo s Ayt ki ;
others, 1973; Ruppel and McHendrie, 1976). However, two problems anomalies. These maps were later reduced to a scale 1:2,000,000, which be in part a junction with i o’f higl; gravif: sinnipnd sl the Miller, C. H., and Bath, G. D., 1969, Gravity map of Amchitka and nearby
caused by Arctic operating conditions tended to reduce the accuracy that was used for adjusting the contouring to the base map (the new, 1973, south edge of the Shumagin Islands (N). A little to the north another :S::;dls? ;;](Z)ls(])(g(:) U.S. Geol. Survey Geophys. Inv. Map GP-693,
the modern instrumentation should have achieved. First, floating ice edition of U.S. Geol. Survey Alaska Map E) and for some necessary b : ; ; atd i
. : ranch of the Aleutian Range gravity high extend: th d th h i ]
; caused many small course changes in the northern part of the map area smoothing and generalization required at the smaller scale. The 1:250,000 thznglack Hills str:clta;)mla}:ih g(oa;ll(é’ur;(g 169)(656;12151(;1 (t);\enw:::;‘lllfls thzoelzlg e POREERS A C.,.Honkasala, L Mikisamoll; B, X, Tunes;
/8{)'. and thus decreased the accuracy of the Eotvos correction. Second, the scale for the initial contouring permitted the use of many available topo- oF e coiiantal cialend i St Geo:,ge e v 8 ¥ Q., S?abo, 'Bela, Uotll;, U.fx., and V;h:;len, G. ”{\i, 1&1)7%,PT}1.e 1r];ter—
\ lack of harbors prevented dockside ties to land data and the adequate de- graphic, geologic, and aeromagnetic maps as supplementary data and as a The e iffoe etk aiues ki e B it it siio b natonal gravity standardization net 1971 (I.G.S.N. 71): Paris, Bur.
| tection of meter tares, at least one of which caused a discrepancy of 8 to guide for contours through areas of widely scattered gravity stations. How- another gravity high (P) that a;,proximately csiigido ik Pesuns (19532) . Cent;;l ale IJAssoc‘.i [}r{ltematj d;[ G;gg;su; :pe;(c.lPublf. 4it194 pt -
{ 10 mgal. Thus the root-mean-square uncertalaty of thisse data after cor- ever, both the scarcity of available data and the use of supplementary in- Seldovia geanticline. Evidence for this gravity high has been found on al- anoln’ Ka: U, el S Prof. Firiamy lz:tu7 ,D“gs;cen F
/ rection for apparent tares is also approximately 5 mgal, or half a contour formation from other types of mapping naturally make the map in part a it ; Y dg' I gl h of : Alatia 18, Geal, Surv.ey i Paperv600—D, p- ik E
l interval. A final source of gravity data for the Arctic Ocean is the ski- product of judgment and interpretation ;ngsotoe]‘:ery Igraw * tralverse ; g 1tha i adengt ho approxun: s Bayne, T. G., 1955, Mosozoic and Censgaic tectanic elsmants of Alasks:
{ 1 d 5 m. Insome t ity hi inci i t s of Jur- i = :
A plane landings made on ice by the University of Wisconsin, which obtained Some of the principles that controlled these interpretations should be assic and Triassic magii:ejolc:ﬁ: :1)z,kslfndc:;:;ii:tse:li;t;l;iz;? Iz otl;n[er Pl ;;S' gzgi‘ eSl::; }]I\{l\:éi(cé\gf: li-:InI\:,I' N;?p {987‘:), sl\jl?:iclgai,g g?ggorge'lfic
measurements accurate to better than 1 mgal (Wold and others, 1970). briefly mentioned to prevent misuse of the map. Perhaps the most often places the gravity maximum is north of the outcrops of these rocks, which arocrf(s frorﬁ Bvse il ’at‘M(;;m t-’Faj wéa st Aliski: TS, Geol
However, possible location errors for these stations may be as large as 15 used principle was that contours should be as simple as possible and avoid dip northwatd and are the probable cause of the anomaly. Ship trz;verses Sl PR fa Pay o 70p0—B i B21-B26 % : R ’
km and thits cause errors of more than 5 mgal. unnecessary closures. Thus two areas of high or low gravity were con- have shown that the anomaly extends southwest at least as far as long. 157° Ruppel By D z;nd ];/IcHendrié p,'g G 1975 Free-air gravity anomaly ma
This map and the completion of the gravity surveys resulted primarily nected even if there was a wide area of no data between the two areas, W. (Q) near the Semidi Islands. Its northeast end curves eastward and then l:)Pf iererstann Chueiiiand ssu Flitn Baturos taSeaES' U}é Geol gurvel;/
from the support of the State of Alaska Dep}fﬂ{nent of NaturaLResouweS provided that the contours did not cross well-defined belts of different southeastward to a probable termination near the Chitina River (R), al- Misc. Field Studies Map MF-785, scale 1:2,000,000.
through its Division of Geological and Geophysical Surveys. The surveys geologic units. A second principle was the acceptance of isostasy and the though gravity data in the mountains south of the river are limited. Sobczak, L. W., Stephens, L. E., Winter, P. I., and Hearty, D. B., 1973
\ in southeastern Alaska and the development of the computer techniques probability that higher topography is compensated by either thicker crust Rt el BT vkt il ot S8 isc Wl Bl GmVi,t .me.,sure[:n - s o\;e ‘t,he i 1;fo.r ; S’ A el Iys’l an.d a-;‘d >
\ for handling the newer data were supported by the U.S. Army Topographic or lower density rocks which cause a decrease in gravity. However, this (S) where it coincides with outcrops of mafic volcanic and associated gab- pises sy “ = ;
Command, and data summaries were provided by the Department of De- principle was used only to control the directions and not the values of con broi ks (C d oth 1966p) Additional dat: . : th %ath‘ O R e e i
» t 2 roic rocks (Case and others, ; itional data now suggest that this s
fense Gravity Library, both of which are now part of the Defense Mapping tours; where lower gravities were measured in mountainous areas, the con- i igh iy o Joeh o wnd st 1 siowilbly sacin dsgfs i ” Map é5 k 1; P‘ésgalg 1-Slt,00]?»000]; T -
Agency. The Office of Naval Research provided logistic support for most of tours representing this lower gravity were drawn parallel to generalized Baranof Island (T). In places the gravity high crosses the regional strike of AU B g BBYE, e BTN bl i e B ’
the surveys in Arctic Alaska through the Arctic Research Laboratory at topographic contours that outline the mountains. The minimum contour sppied gesloie ekt ol nates rdositty fgrock p algong iy Gravity measurements in British Columbia: Canada Dept. Energy,
\ Point Barrow. The U.S. Atomic Energy Commission supported surveys in shown for any mountainous area is the minimum gravity measured in that Thfs Fact and £hie sca.n:’ity ol ghavity: data uhsig maeh s i eend sugge.st I:’?:::si f\]tlc(i)(i)e(s)(())\(l)rces Gravity Maps 152, 153, 154 and 155, 13 p.,
northwestern Alaska, and many other groups and agencies provided various i i i 5 e . 4 3 BEd » RoM B .
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The Geological Survey’s Alaskan gravity data were collected by many principle was that if high or low gravities were associated with a particular Yhis ‘:gu?np ti“fn Ogg:jnsﬁn :it; s‘:l :uigl;;ﬂr;‘lz:tsi;ae ;reE:; - ;r:zzo\;sim(;; Gravity mefasu;em:nt; :‘n Alaska: Woods Hole Oceanog. Inst. Tech.
62° small field parties supervised either by myself or at various times by the geologic unit, the contours should parallel the outcrop of that rock unit Sl i P G ! Repts., Ref. 58-54, 104 p.
. > the continuity of the ty high d d b, tat; ; B : ; o "
following individuals who are listed in alphabetical order: R. V. Allen, unless there was contradictory data. Some aeromagnetic patterns were ir:)?}?e hu: o d-;gr;n)),eire irftg\::;lll byet vlfee;s\,/flalcliceazt:nd Z :z‘:/tisz Oas a[::{‘;s U.S. Environmental Science Services Admin., 1969, Preliminary gravity
Figure 2 — ELEVATION CONTROL H. F. Bennett, J. E. Case, K. D. Holden, R. C. Jachens, W. T. Kinoshita, used in'a similar way as 2 guide to the distribution of certain geologicunits. ey S0 o 0t fh B i, ‘Phossalsions sesee e, :rZa (and bathymetric) map St. Lawrence Island to Port Clarence: U.S.
J. O. Luetscher, R. L. Morin, R. C. Olson, D. L. Peterson, Peter Popenoe, In spite of the use of such guides, no contours were drawn which were not e the ievicy Bl i soat Gligme t'o i sesiinsd mseslvii stviin, b Dept. of Commerce, ESSA Maps P.BMI-g and PBM-1, scale 1:250,000.
d% W. L. Rambo, and S. L. Robbins. Additional data contributing to the map supported by at least one gravity measurement. However, a few gravity the ks ari considefed s tg oy %:lontimgnity gFurther :east U.S. Geol. Survey, 1973, Aeromagnetic survey, eastern part .of Bettles
f were collected by field parties of the State of Alaska Division of Geological measurements were ignored on the assumption that they were probably Creb i B « iy sed. bist quadrangle, northwest Alaska: U.S. Geol. Survey open-file rept., scale
and Geophysical Surveys, which were directed by P. L. Dobey, S. W. erroneous. :;:e hil; Se:]sns tz El: re);e:l: ;;s:rsez:: ;m:z Wr:r(;revwill %1}; soe: i:: Za’ eu 1:259,000. ] : i
Hackett, W. M. Lyle, and G. H. Pessel. Other gravity surveys were per- Figure 4 shows some of the interpretive features of the map and pro- ti dg A singlh travefse portl st Gie Yaakata ) rae:eaied e resenr:e ” us Nat.l. Oceanic and Atfnosphenc Admv.,‘19723, Gravity (and bathy-
formed by the University of Alaska in the vicinity of Mt. Katmai (Kienle, vides a key to their discussion. First, for much of the state, the contours the hi.gh cear thie crestof Bhe Chagach Mol t:fins Measuremznts St metric) map of SE Bering Sea E. of Pribilof Island: U.S. Dept. of Com-
&2 1969) and several students of the University of Wisconsin (Thiel and of crustal thickness estimated from gravity may indicate some of the effects aorthenstsnd-of Vakutat Bay sho%v el gravit;' Yiigh, e wagoitude merce Natl. Ocean Survey maps 1711N-17G (and 1711N-17B), scale A
e others, 1958, and Wold, 1973). of topography. The crustal thickness contours were obtained from the grav- of which would be significantly increased by terrain cox’rectiony and the 1:250,000. . 4 . , L
Commercial surveys included in the map began with the work of United ity contours with the aid of the empirical relation derived by Woollard and K s vecy ovitnton e nveres up P Alsek River. In south’eastern 1972b, Gravity (and bathymetric) map of S. W. antollf%]aly1 vic.
Geophysical Company in Naval Petroleum Reserve No. 4 (Woolson, 1962). Strange (1962), which has been corrected for the effects of the new datum Alaska, dhiareling daits shiow ths highin Cross Seund a1.1 PP w——— Amak Is.: U.S. Dept. of Comr.nerce Natl. Ocean Surveys maps =
Other commercial surveys incorporated into the map include unpublished and ellipsoid. Both those authors and I (Barnes, 1969a, 1971) have shown edges L;f Yakobi and Baranof Islands (T). Between Cross Sound and the 18G (and 1711-18B), scale 1'?50’009' A gty X North
maps and development reports of Colorado Oil and Gas Corporation for that these empirical relations are not accurate in areas where active tectonic Alssk Rives, geolsgiompbing Hias srsaiad ayeted ultramafic inirasions — 1973, .NOSSSeamap Sf*?ges gravity I(\;ml (;dt Ymsemc maps) Nor
the coastal plain southeast of Yakutat Bay! and Gulf Oil Corporation for processes predominate over processes of isostatic adjustment. Such tec- ot Mb. Lo Porotise-and Mt. Bairweather (Plafker and MacKevett, 1970; Pacific Ocean: U.S. Dept. o meer ce Naf e cen 1““{3’;31858
part of the Alaskan Peninsula®. Other companies that contributed gravity tonic activity controls gravity anomalies in island arcs and other areas of MacK. P e'tt‘ aadiothers 19'7 1), both of which lie on the trend 0; he gr’avity 15245-146 (g 143) %08 18646445 (anfi B), Sia 5 N U ;: f
data from selected areas were Geophysical Corporation of Alaska, Exxon plate convergence such as the coastal region of the Gulf of Alaska. The high, Snch ixtrusions ol e spacked to.canie gevity bighs, dod Tt WOI\?V,' R. JM, 119731; G"‘;_‘_“t{ Survety;of tlh; Amtl:hocceai‘ ::11:600‘1‘2’-607 i
Corporation, Mobil Oil Corporation and Standard Oil Company of Cali- dotted line (fig. 4) represents a rather arbitrary northern boundary of the : A M e i isc., Milwaukee, final report Naval Research (ontra =07/-A=
fonﬁa - ol gravitationai egffec)ts op} this tectonic activity ar};d the southern limi}; of the I;f)esencle Al thetenl praviG paclos fstiloation ‘ot sstpotating fue 0128-008, NR307-316, 49 p.
: -mgal contours indicating a probable high through a region where no i
REena T ggnacies contributicg st dats eaep 4l menfionsd inithe gre possible usefulness of an smpirical relation between gravity and crustal gl’avitgy measurements havegyetp been mau:leg Gravitf' data %o suppoit the b R.fj., Wwdud?’ i s 'Os'tegso, g A 197305’ Stmgture;f;hi;l
T Probable limit of area in which gravity vious section, and most do not need to be repeated. Much of the marine thickness. The boundary is undoubtedly gradational and cannot be cor- continuity of the high are also lacking bets;veen Yakutat Bay (U) and Cape Beuart Jeg sptinental Mgt h eo% oL, ¥ a J’ m:f N I;{ R ai
indi i data was generalized from maps published by the National Oceanic and rectly established until the completion of many new Alaskan seismic Rl b Woollard, G. P., chairman (Am. Geophys. Union) and Joesting, H. R.,
may indicate crustal thickness p Sy 3 ; Yakataga, where there are also no mapped geologic units which might coordinator (U.S. Geol. Survey), 1964, Bouguer gravity map of the
Atmospheric Administration, (1969, 1972, 1973). Data for extending studies. Even north of the boundary the contours could be changed by cause high gravity anomalies, and where the high is much less certain. , . - ind M LS
—30 — Contour of crustal thickness, in kilometres, some contours across the international boundary came from Canadian use of other empirical relations such as the one described by Deminitskaya & gravity igh sxtends e gabbroic intension nsdr Haisies (V) south- United States (exclusive of .f\las 2 and Hawaii): U.S. Geol. Sutvey
estimated from gravity maps (Stacey and others, 1973 and Sobczak and others, 1973). Unpub- (1959). However, the contours are used primarily to show the areas where east to and beyond the Duke Island ultramafic body (W) i theaster: Ssc. M,  fiveedh. geme | '2’590’000' -
- Gravity low which suggests deep interior lished data were also generously provided by H. B. Stewart and B. J. Grant low gravity measurements suggest crustal thickening. Alasies r"lrheseytwo i neo;ls intrus?ve 5 ;‘:: cl:us: tl)x,e hi }tl;sstozav:: 2 :n‘_l Woollard, G. P., Ostenso, N. A., Thiel, Edward, and Bonini, W. E., 1960,
4 i i . S of NOAA and R. W. Couch of Oregon State University. M. W. Marlow, The map also includes other gravity lows, which are not in mountainous . o ; . 8 & ¥ Gravity anomalies, crustal structure and geology in Alaska: Jour.
Cenozoic basin. Dashed where inferred = - S ; : : ] ¥ A omalies along the trend, which also includes outcrops of several other Coontivs. R h.v. 65. no. 3, p. 1021-1037
A. G. McHendrie, and B. W. Ruppel provided compilations of much marine areas and which are interpreted as small relatively deep Cenozoic basins <ia h ; eophys. Research, v. 65, no. 3, p. :
5 : 5 . X ; mafic intrusive rocks that cause smaller anomalies. In some parts of the Woollard, G. P., and Strange, W. E., 1962, Gravity anomalies and the crust
—= Trend of gravity high data. (fig. 4) filled with low-density sediments and sedimentary rocks, but a few map the only evidence for this gravity high is a widening of the distance Rt oo b e 0 J ot
Solid circle indicates local Finally, the compilation of this map began several years ago and has in- other lows are better interpreted as low-density intrusions. Most of the betwan the aearly prrallel caneaiits €haf TopTesent the vagiosul gty of the earth in the Pacific basin, in MacDonald, G. A., and Kunoh, Hisaki,
i i i i : hi . : 4 ds., Th t of the Pacific basin: Am. Geophys. Union Geophys.
hl}glh e t;end('i Dy ;:)l{edMn;:i’h :;fgs;anée (f)a(s,g:lM. 3. Erwin, 1. B Forose, M. Y. Muskensio, ? ;vnty lo:vs a.lrineja:_la:ge fi:“s anc:‘ a2 twllthm l?rger (;otrl)logm?}]:l: bas1?151. . decrease from high anomalies near the coast to low anomalies in the moun- ; (in N : 061'1.1: (6)0—8?) RHEIPeaRA L i .
> where inferre: S > S $ estructural basins along the continental margin and those thatare lifle tains at the international boundary. However, most of the gravity profiles iR - ; 0
i Elevation Control. — The accuracy of Bouguer gravity anomalies in primarily by pre-Cenozoic and some early or thin Cenozoic rocks are better that oioe o teend shog ol higyhs Wit amplitudes of 4 firw mi)lllir;als. Woolson, J. R., 1962, Seismic and gravity surveys of Naval Petroleum
Letters indicate Alaska is primarily limited by that of the elevations used for calculating adjusted isostatically and are less clearly defined as gravity lows. Delineation g4 of Ajaska Canadian data adapted to the Alaska map (from Stacey Reserve No. 4 and adjoining areas, Alaska: U.S. Geol. Survey Prof.
references in text the anomalies. Level lines available before the collection of the gravity of such basins ususally requires more detailed gravity data and the analysis and others, 1973) show that the trend of gravity highs extends southward Paper 304-A, 25 p. ]
data (fig. 2) cross only the small part of the state covered by the highway of anomaly patterns and gradients. Thus I have not attempted to draw the o T at,e Siuit. Theanemely:ssay wlso sxtent nosliwastunpd B07 Worzel, J. L., 1965, Pendulum gravity measurements at sea 1936-1954:
i i i i i i i P § York, John Wi d Sons, 422 p.
network. Tidal level along the extensive coast lln’e provides goofi control t?oundarles Of_ these co_‘astal or older sedlmlentary ‘basms on figure 4, although Hainies and possibly connect with the gravity high mapped along the north New York, John Wiley and Son: p
that has been well used by the Geological Survey’s Alaskan gravity pro- some anomalies associated with such basins are shown. edge of the Wrangell Mountains up to the southern edge of the Alaska
gram. Another fairly good source of elevation control are the vertical Much of the map compilation involved the recognition of several lineat Range (J), but data in this part of the Yukon territory are limited to a few
angles measured along the first- and second-order triangulation nets that or arcuate gravity highs, indicated either by adequate gravity data or a few stations 0;1 the highway system and do not permit contouring.
cross the interior (fig. 2). gravity measurements suggesting characteristic association of high gravity
Between these vertical control networks, the accuracy of available ele- anomalies with either elongate rock outcrops or elongate aeromagnetic i ; : .
vation control is variable and difficult to evaluate. Almost the whole state anomaly patterns. These highs are conspicuous features on this Alaskan memcé’f,‘;’f,‘i‘c’t‘;“eiﬂﬁ Gf,f,ﬁ,‘:,ﬂf;’;:;‘f;;:ffﬁ”é;ecﬂ’ﬁ ‘;*“;“Zi?i’;f;f’;f,i'vey
is now covered by modern 1:250,000-scale maps with either 100- or 200- gravity map, but users should be aware of the limited evidence defining Anchorage, Alaska. é i ’
e foot contour intervals, and 1:63,360-scale maps are available for about some of the highs. Therefore each of the features is briefly discussed in 2 Gulf Oil Corporation, Port Moller Development Contract Report, un-
o two-thirds of the State. However, these maps do not conform to national sequence from northwest to southeast. published report on file at U.S. Geological Survey, Anchorage, Alaska.
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Figure 4 — INDEX TO GRAVITY INTERPRETATIONS 3
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