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| PLATE 1.--COMPOSITE AEROMAGNETIC MAP

REFERENCES CITED EXPLANATION

INTRODUCTION

the modelled effects of the Earth's magnetic field, defined differently for the
separate times each survey was flown, were removed from the grids. Where

interpretation. Continuing data downward to 1000 ft above ground enhances
small variations in the original data. Unfortunately, noise in the data is also

between two different irregular surfaces, except that the stack of levels
becomes a stack of parallel surfaces. Most of the survey grids required level-

Table 1.--Aeromagnetic Survey Specifications

In order to understand the evolution of sedimentary basins, it is possible, definitive and International Geomagnetic Reference Fields (DGRF enhanced. To diminish noise amplification, lowpass filters are applied during to-surface continuation. Seven draped-survey grids (table 1) required 1. Cain, J.C., Hendricks, S.J, Langel, R.A., and Hudson, W.V., 1967, A 15.  LKB Resources, Inc., 1979, NURE aerial gamma-ray and magnelic @ MAGNETIC CONTOURS--Contours show total residual
important to understand their tectonic setting. In a U.S. Geological Survey and IGRF) were removed following the revised IAGA guidelines (IAGA downward continuation, which may result in a decrease in resolution. continuation between parallel draped surfaces where the 1000-ft draped SURVEY' FLIGHT LINES ALTITUDEZ YEAR FLOWN DATA TYPE  GEOMAGNETIC FIELD REMOVED SURVEY NAME proposed model for the International Geomagnetic reference reconnaissance survey, Colorado-Arizona area, Craig NK 13-10 69 magnetic intensity of the Earth's ficld in nanoteslas (nT).
(USGS) study of the Uinta and Piceance basins in Utah and Colorado, this Division I Working Group 1, 1985). Removal of geomagnetic models outside To produce the merged map (pl. 2), cach survey grid was analytically surface was higher than the original surface. All the draped surfaces were field--1965 (GSFC X-1612-67-173, July 1967): Journal of quadrangle: U.S. Department of Energy Report GIBX-153(79), 400 Hachures indicate dircetion of decreasing intensity within
understanding is approached through characterization of subsurface structure of these guidelines was necessary where data processing spanned revisions in continued to the draped surface 1000 ft above the ground, using the method constructed by adding the specified altitude above ground to digital 4 4 Geomagnetism and Geoelectricity, v. 19, p. 335-355. 131 p. closed magnetic lows. Contour interval is 50 nT.
and lithology of a large region encompassing the basins. An important tool the IGRF, or where geomagnetic ficld models were removed before the data of Cordell (1985), except for the Mt. Massive and Fossil Ridge surveys (W topographic data that were originally gridded at 30 seconds (about 0.8 km) of A 5-mi N-S 12,000’ BE 1969 Digitized 1965 [9] Bonneville [30] 2. Case, LE., and Joesting, H.R., 1972, Regional geophysical 16. Mabey, D.R., Crittenden, M.D., Jr., Morris, H.T., Roberts, R.J., and
for interpreting these subsurface features is acromagnetic data. were obtained by the USGS (table 1). In the exceptional case of the and Z on fig. 2), which required no continuation. The Cordell continuation latitude and longitude. B 1-mi N-S 9,000’ BE 1968 Digitized 1965-70 [13] Salt Lake Valley High Lines [16] investigations in the central Colorado Plateau: U.S. Geological Tooker, E.-W., 1964, Acromagnetic and generalized geologic map Blank areas represent survey boundaries across which data

Aeromagnetic anomalies represent variations in the strength and southwest Utah survey (S on fig. 2), a crude geomagnetic field model, which method, an approximate technique, primarily addresses continuation of data After continuation, constant values were added to each grid to make the c 2-mi N-S 11,000’ BE 1965 Digitized 1965 [13] Uinta Mountains (west) [17] Survey Professional Paper 736, 31 p., scale 1:125,000. of part of north-central Utah: U.S. Geological Survey Geophysical could not be contoured because of the differences in flight
direction of the Earth's magnetic field that are produced by rocks containing was removed by the original contractors prior to contouring, could be from a level to an irregular surface, but can be extended (with less accuracy) values of neighboring grids compatible. Then the grids were merged D 2-mi N-S 13,000’ BE 1965 Digitized 1965 [13] Uinta Mountains (east) [171 3. Cordell, Lindrith, 1985, Techniques, applications, and problems of Investigations Map GP-422, scale 1:250,000. specifications.

a significant number of magnetic minerals (commonly magnetite). The restored to the data before the more correct DGRF model was removed. to continuation between arbitrary surfaces as well. In the level-to-surface together by splining across their edges (M. Webring, USGS, unpub. E 3-mi E-W 400" AG 1979 Digi tal 1975-80 [13] salt Lake NURE [4] analytical continuation of New Mexico aeromagnetic data between 17.  Meuschke, J.L., and Kirby, J.R., Jr., 1966, Aeromagnetic map of
shape and magnitude of an anomaly produced by ome body of rock are case, the original data are first continued by standard fast Fourier transform computer program). Some difficulty in joining the grids is expected owing to F 2&4-mi N-S 12,000 BE 1971 Digital 6/71 [14] Univ. of Utah Area #3 [30] arbitrary surfaces of very high relief [abs.]: Proceedings of the Hayden Peak and vicinity, Uinta Mountains, Utah: U.S.
complexly related to the amount of magnetic minerals present, the magnetic COMPOSITE AEROMAGNETIC MAP methods (Hildenbrand, 1983) onto a stack of horizontal levels that differences in resolution, geomagnetic field removal, and data reduction of 3-mi , cgital International Meeting on Potential Fields in Rugged Topography, Geological Survey Open-File Report 66-86, scale 1:125,000.
properties of those minerals (determined by a number of factors, including encompass the irregular surface. Then the magnetic field is evaluated at the original surveys. Gradients aligned exactly east-west or north-south may g 3:""_ E:x 283 ' ﬁg :g;g gl_g] ;al :Ilg;g :gg Ejl g% \Clerr)a L NS:EE : 1[2 Institute of Geophysics, University of Lausanne, Switzerland, 18.  U.S. Geological Survey, 1968, Acromagnetic map of the Wolcott-

the history of the rock), and the shape of the rock body. In the study area, The composite map (pl. 1) displays the survey grids plotted next to each each. point on the irregular surface by interpolation in the vertical direction reflect survey boundary mismatches or may represent unresolvable problems I 1 _z: N-S 12.000’ BE 1072 b : g: t?ze d 1970-75 [13] Ngilﬁ park (west) [23] Bulletin No. 7, p. 96-99. Boulder area, north-central Colorado: U.S. Geologial Survey
only crystalline basement rocks and volcanic rocks are likely to contain other after geomagnetic field removal. Constant values were added to each within the stack of levels. The procedure is similar for continuing data with the original flight lines of a survey. J 1-mi E-W 13 000’ BE 1965 Digitized 1965 [131 North Park (east) [23] 4. EG&G Geometrics, Inc., 1980, Aerial gamma ray and magnetic Open-File Report 68-295, scale 1:125,000.

enough magnetic minerals to produce anomalies; sedimentary rocks and grid before plotting to minimize the range of values of all grids. Data were K 1-mi N-S 9 : 000’ BE 1968 Digitized 1965-70 [13] Salt Lake Desert [19] survey, Idaho project, Ogden and Salt Lake City quadrangles of 19.  U.S. Geological Survey, 1971, Aeromagnetic map of part of west-
metasediments are generally so poor in magnetic minerals that their removed from the grid edges before plotting, producing the blank areas along L 2&4-mi N-S 12,000’ BE 1971 Digital 6/71 [14] Univ. of Utah Area #2 ([30] Utah and Wyoming: U.S. Department of Energy Report GIBX- central Utah: U.S. Geological Survey Open-File Report 71-
magnetic effects cannot be detected by the types of surveys presented in this survey boundaries. This form of display avoids joining contour values across WYOMING 71(80), scale 1:250,000. 289, scale 1:250,000.

report. Patterns of anomalies on aeromagnetic maps can reveal not only grid boundaries, which is extremely difficult because of the widely varying 113 ° 112° 111° 109° 108° 107° M 2&4-mi N-S 8,500’ BE 1971 Digital 6/71 [141 Univ. of Utah Area #4 [30] 5. Geodata International, 1981, Aerial radiometric and magnetic survey, 20.  U.S. Geological Survey, 1972, Aeromagnetic map of parts of the Delta
lithologic differences related to magnetite content, but structural features as flight specifications of the original surveys. =1 T UTAH COLORADO T N 4-mi E-W 8,500" BE 1971 Digital 6/71 [14] Univ. of Utah Area #5 [30] Grand Junction, Colorado, Utah: U.S. Department of Energy and Richfield 10 x 20 quadrangles, Utah: U.S. Geological Survey
well, such as faults that have juxtaposed crystalline rocks against sedimentary A 0 1/2-mi E-W 500’ AG 1985 Digital 1980 [12] Black Ridge Canyon [27] Report GIBX-112(81), scale 1:250,000. Oper-File Report 72-385, scale 1:250,000.

rocks, and upwarps of crystalline basement underlying sedimentary MERGED AEROMAGNETIC MAP C D I P 3-mi E-W 3607 AG 1980 Digital 1975 [11] Grand Junction NURE [5] 6. Geo-Life, 1979, Aerial radiometric and magnetic survey, Vernal 21.  U.S. Geological Survey, 1972, Aeromagnetic map of parts of the
sequences. ' J Q 3-mi E-W 4007 AG 1978 Digital 1975 1111 Leadville NURE [7] national topographic map, Colorado and Utah: U.S. Department Richfield and Cedar City 1o x 20 quadrangles, Utah: U.S.

Tectonic features of regional extent may not become apparent until a After removal of the geomagnetic field, the survey grids were further : G H R 1-mi E-W 14,000’ BE 1967 Digitized 1965-70 [13] Wolcott-Boulder [18] of Energy Report GIBX-167(79), scale 1:250,000. Geological Survey Open-File Report 72-387, scale 1:250,000.
number of aeromagnetic surveys have been compiled and plotted at the same processed in order to create one, large, uniform data set observed on a . ow . 7. Geometrics, 1979, Aerial gamma ray and magnetic survey, 22.  U.S. Geological Survey, 1972, Aeromagnetic map of the Ridgway-
scale. Commonly the compilation involves piecing together data from draped surface 1000 ft (304.8 m) above ground. In draped surveys, magnetic B ? ;22:"‘: ::: 1;’ ggg: gE }g;? g : g : :;Ted ;3;? ) 7[? 4][ 131 LSJOL.Jt 4 we: tuli tﬁh ’,520 ! 2;]1 [30] Uncompahgre uplift pgroject; Sa{ina, Uta}%;nMoab, Utzh, and Pagosa Springs area, southwestern Colorado: U.S. Geol%):icil
surveys that were flown at different times and have widely disparate flight anomalies, caused by sources on mountaintops, will tend to look similar to U 1= mE W 8' 500’ BE 1955 Di gi p— 1955 [13] N21r\tlh g ol orz o P[:: eau 2] Colorado; Montrose and Leadville, Colorado quadrangles: U.S. Survey Geophysical Investigations Map GP-840, scale 1:250,000.
specifications and data reduction procedures. The data may be compiled into anomalies in valleys (if the sources are similar), which facilitates qualitative K v 1-mi E-W 140007 BE 1974 Digitized 6/71 [14] Maroon bells [25] Department of Energy Report GJIBX-095(79), scale 1:250,000. 23.  U.S. Geological Survey, 1978, Aeromagnetic map of North Park and
a composite map, where all the pieces are plotted onto one map without 40° - — W 1/2-mi E-W 1 : 000’ AG 1984 pigital 1980-85 [13] Mt. Massive [8] 8. Godson, R.H,, Plesha, J.L., Sneddon, R.A., and Krizman, R.W., 1985, vicinity, Colorado: U.S. Geological Survey Open-File Report 78-
regard to the differences in flight elevation and datum, or they may be 1 R X 1-mi N-S 13,500’ BE 1973 Digitized 1970-75 [13] West Elk Extension [241 Aeromagnetic map of Mt. Massive and vicinity, Colorado: U.S. 552, scale 1:125,000.
compiled into a merged map, where all survey data are analytically reduced ._I | R 1 ‘ Geological Survey Open-File Report 85-735, scale 1:125,000. 24.  US. Geological Survey, 1978, Aeromagnetic map of West Elk and
to a common flight elevation and datum, and then digitally merged at the | aebdbed . '| Q Y 1-mi N-S 13,500’ BE 1970 Digitized 1970 [13] West Elk [24] 9. Hildenbrand, T.G., 1983, FFTFIL--A filtering program based on two- vicinity, Colorado: U.S. Geologial Survey Open-File Report 78-
survey boundaries. The composite map retains the original resolution of all ' . P z 1/2-mi E-W 1,000’ AG 1981 Digital 1975 111 Fossil Ridge [261] dimensional Fourier analysis: U.S. Geological Survey Open-File 817, scale 1:62,500.
survey data, but computer methods to enhance or model regional features : AA T-mi E-W 8,500’ BE 1954 Digitized 12766 [1] West Colorado Plateau [2] Report 83-237, 30 p. 25. U.S. Geological Survey, 1979, Aeromagnetic map of the Maroon Bells
crossing the survey boundaries cannot be applied. On the other hand, these | . L W BB 1-mi E-W 12,500’ BE 1954 Digitized 12/66 [1] Henry Mountains [2] 10. TAGA Commission 2 Working Group 4, 1969, International area, Colorado: U.S. Geological Survey Open-File Report 79-
computer methods can be applied to the merged data, but the resolution of . \ ] cc 1-mi E-W 12, 500: BE 1956 Digitized 1955-60 [131 La Sal Mountains (north [2] geomagnetic Reference Field 1965.0: Journal of Geophysical 1449, scale 1:62,500.
the data may be somewhat diminished. This report presents both composite I ‘ M | 6—’ \ = 1-mi E-W 12,500° BE 1955 Rigitized 1955 1151 La Sal Mountains (south) [2] Research, v. 74, p. 4407, 26. U.S. Geological Survey, 1982, Aeromagnetic map of the Fossil Ridge
and merged aeromagnetic maps for a large region that includes the Uinta . o |- — . s 11. IAGA Division I Study Group on Geomagnetic Reference Fields, area, Colorado: U.S. Geological Survey Open-File Report 82-979,

Basin in Utah and the Piceance basin in Colorado (fig. 1). Interested persons ' s 39 EIE’ g:ﬂ: E ) S 14 ggg : gg : gzg_ 70 g : E 1 E : z:g 1 gégé [ 1[ 2]% 3;2\8/6?29[]2] 1975, Internationzﬁ] Geonfagnetic Rcffrencc Fields, 1975: Journal scale 1:62,500.
can acquire the gridded digital data by supplying a magnetic tape to the | ‘ S X1y GG 1-mi E-W 14,5007 BE 1967 Di gi tal 1965-7¢ [131 Durshao 221 of Geomagnetism and Geoelectricity, v. 27, p. 437-439. 27.  U.S. Geological Survey, 1987, Aeromagnetic map of the Black Ridge
authors. . \ cC Z ! 12. TAGA Division I Working Group 1, 1981, International Geomagnetic Canyon area, western Colorado: U.S. Geological Survey Open-
| . >~y FF 1 Reference Fields--DGRF 1965, DGRF 1970, DGRF 1975, and File Report 87-337, scale 1:50,000.
DATA COMPILATION ) | T = pletters refer to fig. 2. IGRF 1980: EQS Transactions of American Geophysical Union, 28.  Webring, M.W., 1981, MINC--A gridding program based on minimum
] . DD! EE zBE = Baromet ric elevation; AG = above ground, in ft. v. 57, p. 120. curvature: U.S. geological Survey Open-File Report 81-1224, 41 p.

Total-intensity acromagnetic data for both composite and merged maps " i \ AA YeaEZR?ex tdt:G;gR: and _DGRF I ndicate ttt\g yea; of thefrpocl:l(ej; gszt_ﬂ , ltjpdatfq to tl‘)et time l o: th ebSLtJrvey . h Two yz:? rs shct)wn r;ext 13. IAGA Division I Working Group 1, 1985, International Geomagnetic 29.  Zietz, Isidore, and Kirby, J.R., Jr., 1972, Aeromagnetic map of
were obtained from 33 different surveys (fig. 2). Digital data were acquired, L . GG : to an provisional geomagnetic reference fie indicate a linear interpolation between the coefficients o Reference Field revision 1985: Journal of Geomagnetism and Colorado: U.S. Geological Survey Geophysical Investigations
: B . : . P . _.\ those two models. POGO (Polar Orbiting Geophysical Observatory) and GSFC (Goddard Space Flight Center) models are followed s y
if available; otherwise, published contour maps were digitized by hand (table Do L L_J.IA_HLQ_OL_O_ e e ——— —_ BB L | | J b maRnh SMd yeat o whs miodule  TH PgGO mgdZt kel 1 proz/'i dod Fo the soFvey prgcessorsgby 1 Eain CFlorids Btate Geoelectricity, v. 37, p. 1157. Map GP-836, scale 1:500,000.

14. Langel, R.A., 1987, Main field, in Jacobs, J.A., ed., Geomagnetism, 30. Zietz, Isidore, Shuey, Ralph, and Kirby, J.R., Jr., 1976, Aeromagnetic
Volume 1: London, England, Academic Press, p. 249-512. map of Utah: U.S. Geological Survey Geophysical Investigations
Map GP-907, scale 1:1,000,000.

1). For each survey, the data were projected using the Lambert conformable
system (base latitude 38°N; central meridian 109°30'W), then gridded using a
minimum curvature algorithm (Webring, 1981) at a 1-km grid interval. Next,

University) but never published. Langel (1987) discusses POGO models in general.

Figure 1.--Index map showing location of the map area and the Uinta and Numbers in brackets are keyed to the References Cited. NURE = National Uranium Resource Evaluation program.

; ¢ Figure 2.--Map showing location of individual surveys used in this report. Letters refer to Table 1.
Piceance basins.
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