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We b2ve compiled and analyzed aeromag­
. data from the southern Cascade Range 

compared them with residual gravity 
from the same region in order lo investi­
regional asp«ls of these young volcanic 

and ~: basement structures beneath 
Various constant-level aeromagnetic 

every major volcano of the study area ls lo­
C2ted on the perimeter of a local gravitationaJ 
low. We suggest that the gravity lows renect 
subsidence of low-density volcanic materiaJ 
relative to denser country rock and that the 
major volcanoes have developed over struc­
tures at the perimeters of their respective 
deprmions. 

eys were mathematically continued up- COMPILATION AND ANALYSIS 
to 4,571 m and numerically mosaicked OF THE DATA 

1 single compilation extending from lat. 
IO'N to lat. 44°20'N. These data were re- During the past six year.;, Oregon State 

to the pole, upward continued an addi- University has systematically collected aero-
10 km, and compared with a magnetic magnetic data of exceptional quality over the 
phic model and with residual gravity entire southern part of the Cascade Range, from 

upward continued to the same level. lat. 40°10'N to lat. 44°20'N (Connard, 1979; 
·er.al in: ~. ; u:ng regional features are sug- Connard and others, 1983; McLain, 198 l; Hup­

by these data. (1) The Trinity ophiolite puncn and others, 1982). These data consist or 
1 that is exposed west of Mount various surveys, each flown at constant elcva­
probably dips at a shallow angle to the tion. East-west Oightlioes were spaced 1.6 km 

and continues in the subsurface at least apart or less, north-south flighdincs were spaced 
I km east of Mount Shasta. (2) Mount 8 km apan, and there was synchronous opera-

1.as.sen Peak, and Medicine Lake vol- tion 0£ a ground magnetometer for diurnal cor· 
are located in a widespread magnetic rcctions. Aircraft locations were determined by 

pos.sihly caused by an upwarp or the a ground-based transponder navigation system. 
temper.iture isothenn. (3) Crater Lake Consequently, crC>Ming errors rarely exceeded 

ra is :,._ 1;~ at the intersection of var- 10 nT, and most were <5 nT, exccptionaUy 
linear ar.umalies interpreted to be related small errors for aeromagnctic surveys over vol-

Rructure in basement rocks below the canic tcrranc. 
~de Range. (4) Three Sisters volcanoes Our objective was to combine these individ-

Newberry Crater arc connected to each uaJ surveys into a single constant-elevation sur­
by an arcuate magnetic source. (5) The vey of the northern California and southern 
Cascades, from lat. 40°10'N to at least Oregon Cascade Range (Fig. I). First, we calcu-

"4"30' N, are marked by a residual gravity lated x, y coordinates for each datum using a 
Which includes the Three Sisters volca- transverse mercator projection, and transfonned 

1 
Mount Shasta, Medicine Lake volcano, each survey to a consistent rectangular grid with 

OUnt \kLcughlin, and Crater Lake. (We I-km spacing in both the x and y directions 
Ve In ,~ ;ra\ ity feature represents a major using standard interpolation techniques 
tural depression beneath the High Cas- (Wehring, 1981). Second, we upward contin­
.) (6) Except for Newberry Crater, ued each survey grid to an altitude or 4,571 m, 
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~Tertiary volcanic rocks 
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Figure I. Generalized geology of southwest­
ern Oregon, northern California, and north­
western Nevada, modified after King (1969). 
Dashed line shows the boundary of aeromag­
netic compilation. Solid dots show location or 
major volcanoes: LA ... Lassen Peak, SH • 
Mount Shasta, ME = Medicine Lake, MC "' 
Mount Mcloughlin, CL '"Cnter Lake, NE • 
Newberry Crater, TS : Three Sisters, JE = 
Mount Jefferson, and HO = Mount Hood. 
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the level of the highest survey, which is located 
directly over Mount Shasta (elevation 4,31 6 m). 
Third, individual survey grids were numerically 
mosaicked into a single regional grid. The bound· 
ary of each surve~ overlapped its neighboring 
surveys by several kilomel!es bul, in every case, 
the discrepancies Ul the overlap regions after 
upward continuation were minimal (< 10 nT), 
which greatly facilitated the mosaicking procc· 
dure. The resulting compilation {Fig. 2) repre· 
sents a continuous, constant-elevation aeromag· 
nelic data set of the soulhem Cascade province, 
which includes a number of major volcanic 
features· Lassen Peak, Mount Shasta, Medicine 
Lake volcano, Crater Lake caldera, Mounl 
Mcloughlin, Newberry volcano, and Three Sis· 
ters volcanoes. 

Young volcanic rocks often have high mag­
netic suscepubilitics and significant natural rem· 
anent magnctiutions, and so acromagnctic 
maps of relatively undeformed volcanic lopog· 
rapby often contain a complex pattern of 
high-amplitude, sbon-wavelcngth magnetic 
anomalies. Although these arc of imponancc to 
localized studies (for example, sec Blakely and 
Christiansen, 1978; Flanagan and Williams, 
1982), they tend to encumber regional interpre­
tations. To reduce topographic effects, the 
acromagnctic compilation was continued up­
ward to various higher elevations. Figure 3, for 
example, shows the dam upward continued to 
14,571 m, which is JO km above the altitude of 
the original compilation. The data in Figure 3 
also have been reduced to the pole in order to 
remove the dependence of the shape of the 
anomalies on the direction of magnetiution and 
on the direction of the ambient field In so doing, 
we have assumed that the average direction of 
magnetii.ation is parallel or anliparallel to the 
field of a geocentric dipole (inclination = 61 ", 
declination = 0"), the average directions of the , 
normal and reversed Eanh's field during the 
formation of most of the Cascades. 

Figure 3 shows many anomalies with wave· 
lengths of 10 km and greater. To investigate the 
possibility that some of these anomalies may be 
caused by long-wavelength topographic fea­
tures, a topographic model was constructed 
(Blakely and Graucb, 1983) using terrain dig­
itized at -400-m intervals. The model assumes 
that the top of the magnetic layer corresponds to 
the digital terrain, the bottom is a horizontal 
plane, and the magnetiz.ation is uniform. The 
amplitude of anomalies calculated from the top­
ographic model is proponional to the intensity 
of magnctiution chosen for the calculation. We 
selected JO A m·1, by trial and error, as the 
intensity which best matches amplitudes of cal-

·- ----- ---.-.-.-- ---------
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121' 

0 IOOkm 

Figure 2. Low-level compilation of aero­
magnetic data. Various const2nt-level surveys 
were gridded, upward continued to 4,571 m, 
and numerically mosaicked together. See text 
for sources of data. Contour interval = I 00 
nT. See Figure 1 for description or symbols. 

culated anomalies with amplitudes of observed 
anomalies. Figure 4 shows the anomalies calcu­
lated from this topographic model. These calcu­
lated anomalies are also reduced to the pole and 
upward continued to 14,571 m so that they arc 
comparable to the data shown in Figure 3. Ob­
served anomalies that have counterparts in Fig­
ure 4 arc probably produccd by topographic 
sources, whereas observed anomalies that do not 
have corresponding model anomalies may be 
caused by magnetic features below the topo­
graphic surface. Interpretations of our aeromag-

123' 121' 

44' 

42' 

~ a 
0 IOO km 1J 

Figure 3. Upward-continued aeromagnili . I 
data. The compilation of Figure 2 was · :=. 
duced to the pole and continued upward JI Sli 
km to 14,571 m. Contour interval .11. 20 nl 
hachures indicate direction of decreasiit 
magnetic intensity; stipple patterns indicdf .. 
anomaly values >60 nT and <-60 nT. 5.i tR 
Figure 1 for description of symbols. I i 
m:tic data should include compariso:is 11'4, ~ 
Figure 4. l tie 

The following discussion will refer occas:! Q 
ally to the gravity map shown in Figure 5- ,~1,. ~ 
map was produced from a recent compilall~ ii;' 
gridded Bouguer values for the contenn~ r D.:i 
United States (Godson and Scheibe, 19821 j. II 
calculating and subtracting a regional pi1 

: ~. 
field according to an isostatic model (Sim?, iC 
and others, 1983) and upward continuan! 
residual 10 km to conform with the aer~ 
netic map of Figure 3. Topography was ~f 
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of 2.67 g/cm3 for these 

lk !D(ISl strtking anomaly of Figure 3 is ccn· 
iou&hwcst of Mount SbaslA (SH}, over pan 

* ltwn:uh Mouni.ains that includes the 
ophiolite complex. The Trinity ophiolite 

rJllllJ conwns the largest exposed ultramafic 
• Sorth Amenca (lrwin, 1966) and is the 

of this high-amplitude anomaly (Gris-
19771 r- . :' ·.-:~d boundary of the ul­

borJ· ..... ah die younger volcanic rocks 
lk ~ Range is located - 20 km 

wOl of ~lount Shasta (Fig. 6). The mag­
asiocmlY associated mainly with the ultra· 
body. however, extends - 30 km east and 

from this geologic boundary. Whether 
mdoleS continuation of the ultramafic 
bdow the volcanic terrane depends on the 

-.-4«1io· 113..1 shape of the ultramafic body. If 
.itnrnilii: ' ':-~ · d:os and thins to the cast, as 

by dc:.i::~>.1 modeling experiments using 
aaonugDeUc data (A. Griscom, 1983, 

maunun.). the leading edge of the sheet is 
oar tbc outer limits of itS anomaly. We 

mafirmcd this interpretation by comparing 
li:a!4i.1r1e:ISl·ooa1 magnetic models of the ul· 

sheet to the upward-continued mag· 
datJ.. Moreover, Fuis and others (l985) 
caidud~ from seismic refraction and ve· 
lhu thJ · :·..;!.;,similar to the Trinity ul­

!.h~· - - J. • • .: ~lounl Shasta at a depth 
- ~ km bclo"' sc::a level. Our interpretation of 
-.pctic d.:ua (Fig. 7, feature A) shows the 

extent of these rocks beneath Mount 
1lld the surrounding volcanic terrane. 

l\c mqnetic data also indicate that the Trin-
apbiolite complex continues nonh of itS 

ment at shallow depth below less 
· rocks of the eastern Klamath belt, as 
arlie: : :. l.?i:-ehr <1966) based on Bou· 

smity .! ~· - • \ Griscom (1977} based 
~tic lil:.i. The magnetic anomaly ends 

Y 11 about la1. 41 ~.W' N, coincident with 
!Outh-i!ippLDg thrust fault, which is basal to 
lnnuy opbiolite complex (Irwin, 1966). Al· 

r.hc magnetic data indicate that the ul· 
sheet ends at this thrust contact, the 

high over the nonbem part of the Trinity 
f1e sheet appears to continue - 25 km 

cna lo th~ · orth (Fig 5) (Griscom, 1980). 
llnu·t !•.1·.i1y anomaly across the 

bJg buu..- -.;y reflects the juxtaposition of 
h-denstty units: the Trinity ophiolitc 

100 km 

Figure 4. Calculated magnetic anomalies 
due to uniformly magnetized upper cl'USt. The 
magnetic source is approximated with a top 
surface equal to topography digitized at 400-
m intervals, with a horizontal flat bottom, and 
with uniform magnetization or 10 A m·t, 
Anomalies are calculated on a level plane at 
14,571 m and with vertical magnetization in 
order to conform with upward continued 
data or Figure 3. Contour interval : 20 nT; 
hachures indic.ale direction or decreasing 
magnetic intensity. See Figure 1 for descrip. 
tion or symbols. 

complex to the south (Griscom, 1980) and a 
unit that includes high-grade metamorphic rocks 
(Irwin, 1981; Coleman and others, !983) of the 
western Paleozoic and Trias.sic belt to the nonh 
(Jachens and Elder, 1983}. The low-level mag­
netic data (Fig. 2; Fig. 7, feature B) also suggest 
that a northeast-trending discontinuity exists in 

0 JOO \m 

Figure 5. Upward-continued gravity data. 
A rtgional field, calculated by as.swning iso­
statically compensated topography (Simpson 
and others, 1983), was subtracted from the 
Bouguer gravity compilation or Godson and 
Scheibe (1982), and residual anomalies were 
upward continued 10 km to conform with 
Figure 3. Contour interval • 2 mgal; hachures 
indicate direction of decreasing gravity. See 
Figure l for description of symbols. 

the ultramafic sheet roughly coincident with the 
Mallethcad thrust fault. This feature may mani­
fest the suture proposed by Hamilton (1978) 
within the Trinity ophiolite complex. 

The southeastern boundary of the Trinity 
anomaly is formed by a broad gradient and indi· 
cates that the Trinity ophiolite complex con· 
tioues laterally at least 25 km beneath less 
magnetic Paleozoic rocks of the eastern Klamath 
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EXPLANATION 

Volc:anic rocks or the H•sh 
C ...ad .. IOuatcmaryl 

Volanic rocb of th< ..... cm 
Cai<:ad .. (Teniu}I 

Volcanic tOC:U of th< Calumb11 
Pla1cau ITeniaryl 

Vol:an1c rocb or 1hl: Grut 
Ba>in IT eniaryl 

D CruNI rocu al the Klamath 
Moun"'"' \pre Tmiaryl 

D Gttat VaU.y i.eciuena: rTmllf}'. 
CtcUCOOU1. and Jurwl<I 

r::?\ Cl rzzutic plu1onic rocb of th< Socrra 
~ l'>cvada batholith IMl:IOrcCt 

• Ulttamafic tacb l•IC unccni1111 

/ Faul1 1raa: 

Figure 6. Geologic map or the southern 
Oregon and northern California Cascade 
Range (simplified rrom King and Beikman, 
1974). Dashed lines indicate strike--slip fault 
zones discussed by Lawrence (1976). See 
Figure 1 for description of other symbols. 
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belt. Grise.om (1973) suggested that the Trinity 
ophiolitc complex may extend even farther 
southeast to approximately lat. 40"20' N and 
long. 122°00' W on the basis of a low-level 
aeromagnctic survey and on Bouguer gravity 
data. 

Regional Minimum over Medicine Lake 
Volcano and Lassen Peak 

The upward-continued magnetic data (Fig. 3) 
show that the Medicine Lake (ME) and Lassen 
Peak (LA) volcanoes produc.c minor positive 
anomalies within a widespread magnetic depres­
sion (Fig. 7, feature C). The depression is 
bounded on the west by the Trinity anomaly 
and along the nonh by an east-west magnetic 
ridge (Fig. 7, feature G discussed below). The 
depression is interrupted at the southwest by the 
hypothesii.erl extension (Fig. 7, feature D) of the 
Trinity ophiolitc complex (Griscom, 1973) and 
at the southeast by a positive anomaly (Fig. 7, 
feature E) located over a mapped sequence of 
Paleozoic metavolcanic rocks (Lydon and oth­
ers, 1960) which possibly is underlain by an 
ultramafic body (A. Griscom, 1983, personal 
commun.). 

An oval-shaped, positive anomaly (Fig. 7, 
feature F) occurs within the magnetic depres­
sion. We believe that this anomaly is caused by 
an isolated fragment of mafic or ultramafic rock 
buried al shallow depth below the younger 
rocks of the Cascade Range. The upward con­
tinued gravity data (Fig. 5) show a linear, posi­
tive anomaly trcnding - N700E which passes 20 
km northwest of the c.entcr of this magnetic 
anomaly and may be related to the same buried 
feature. Chapman and Bishop (1968) and Gris­
corn ( 1980) have propose.cl that near-surface 
basement rocks arc the cause of the gravitational 
high .. Moreovcr, near long. 12J0 W, the gravity 
anomaly coincides with a basement high in­
ferred from seismic refraction data- a high that 
is composed of material with a seismic P-wave 
velocity similar to that of the Trinity ultramafic 
sheet to the west (Fuis and others, 1985). 

Comparison of Figure 3 to Figure 4 clearly 
indicates that the magnetic depression is not 
caused by topography. The topographic model 
(Fig. 4) shows high-amplitude, positive anom­
alies over Mount Shasta, Medicine Lake, and 
Mount Lassen and a negative anomaly centered 
betwcco these volcanoes, whereas the observed 
magnetic data (Fig. 3) show the opposite rela­
tionship. Huppuncn and others (1982) applied a 
spcaral-analysis technique to these data and 
showed an unusually shallow depth-extent of 
magnetic sources at four locations within the 
magnetic: depression. Moreover, the upward· 
continued gravity data (Fig. S) show two prom-

12.l' 121• 
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Figure 7. Map showing anomaly interpn-' 
tations. Solid lines (dashed where uncenaili 
indic.ale approximate boundaries of rnagnttJ 
and gravity sources interpreled from Figtlll! 
2, 3, and 4. Stipple panem and doned o~·oili 
indicale north-south graben and local suhil 
dence structures, respectively, as interprtlii1 
from the gravity data or Figure 5. Doublt­
lener symbols are described in Fi:;.urt l 
single-letter symbols are keyed to disc:1J•siot 
in text. 
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ioent lows nonhcast of Mount Shasta and ~ 
Lassen Peak. LaFehr ( 1965) showed that ~ 
anomalies are caused by ncar-surfac.c sour 
perhaps partJy by grabcn subsidence of vo'-""-r-··­
matcrial into higher density basement rock l.J 

partly by thermal expansion of intrusive: 
below Mount Shasta and Lassen Peak. We 
gcst that the entire magnetic depression r 
sc:nts an upwarp of the: Curic:-tcmr.c~' • 
isotherm. 
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Two cast-trending magnetic anomalies arc 
nt in th.: upward-continued magnetic data 

poeFi ... 3 :inc 7) at latitudes 42°00'N (Fig. 7, I • ..,. 
fcs~urc GJ and 43°00'N (Fig. 7, feature H). The 
~phic model (Fig. 4) demonstrates that 
ibi:V arc not the consequence of tOpographic 
~malies, nor are they related to exposed gco­
bpC re3tUfCS. These anomalies probably reflect 

dler two narrow, cast-west zones of volcanic 
~with higher concentrations of magnetite or 
rao east-west structural features in the b.asement 
m:k.5 t-tlo•\ the Cascade volcanic rocks. They 
rcm.iin ; - ~.atical because they are not par­
lllcl io th~ !!~nerally north-northeast- and 
l)Clthwest-trend1ng structure of the Basin and 
IUnge province, which likely fonns the basc­
G)C!ll of the Cascade Range in this area (Fig. 6), 
DOC' are they renccted in the upward-continued 
pi\ily data (Fig. 5). 

Cra1cr Lake (CL), the caldera remains of 
Moun! Mazama, is located near the western end 
cl the cast-v.est anomaly at laL 43°00'N 
(F'ig. JI 1 ~,;cider d111a, Blank (1968) noted a 
pattern of northwest-trending magnetic anoma­
lio m the vicinity of Crater Lake and suggested 
daat they rcnect deeply buried magnetic sources. 
Specifically, he identified a nonhwest-trcnding 
anomaly with a right-lateral off.set at Crater 
Lake and ascnbed the off.set to a northwt­
~ding fault in the magnetic basement below 
Cnter Lake. These short-wavel~ngth magnetic 
bturcs (discus..<cd by Blank) arc also present in 
ow lo•' '... : ompilation (Fig. 2) but do not 
remain · .• t:=r. the data arc upward<ontinued 
lfig. J}. wh1t h argues against a deep-seated, re­
llOfl.ll source. The upward-continued data do 
\bow, however, that Crater Lake is situated at 
the intersection of the cast-west anomaly at lat. 
.Cl'OQ' N (Fig. 7, feature H) and a 60-km long, 
eonh-qonhwcst-trendir.g anomaly (Fig. 7, fea­
lllrc I). These anomalies may reflect major struc­
tural rColtures related to the evolution of Crater 
~c. At"·-' · near anomaly (Fig. 7, feature J) 
11 the \ • .. o f Crater Lake and coincident 
,.,th Mount .\tcLoughlin (MC) trends nonh­
,.Qt and cxti:nds for nearly 100 km. It is 
lpproximatel~ coincident with mapped massive 
buah1c andesit.e and andesite flows and breccias 
d the Western Cascades (Wells and Peck, 
1961 ), but there is no particular reason to be­
linc that these units are exceptionally magnetic. 

linear anomaly also may renect buried 
ll:llcturt1 

The upward continued anomalies (Fig. 3) 
er the Three Sisters volcanoes (TS) and New-

berry Crater (NE) also appear with similar 
shapes in the topographic model (Fig. 4), which 
probably indicates that these regional anomalies 
arc largely a consequence or the topographic 
relief of this part of the High Cascades. The 
upward continued data, however, include an ar· 
cuate positive anomaly (Fig. 7, feature K) not 
related to the topography which connects the 
Three Sisters and Newberry Crater anomalies. A 
similar connection appears in the upward-con­
tinued gravity data (Fig. 5). Couch and others 
(1982) postulated from more detailed gravity 
data that the Three Sisters and Newberry volca­
noes are structurally connected at depth by frac­
tures or lithologic discontinuities. Apparently, 
this structural connection is also represented in 
the magnetic data. 

A pronounced negative magnetic anomaly 
occurs directly south of the Three Sisters volca­
noes (Fig. 3; Fig. 7, feature L}. It is caused partly 
by the topographic relief of the area (Fig. 4), but 
it is too widespread and too intense to be pro­
duced entirely by the topography. Connard and 
others ( 1983) concluded from low-pass filtered 
aeromagnetic data that this negative anomaly is 
caused by a basin structure several kilometres 
deep. 

GRA VJTY DEPRESSION 

Thayer (1936) proposed tbat an eastward­
facing, nonh-trcnding fault scarp, which he 
termed the "Cascade fault," forms the structural 
boundary between the W estem and High Cas­
cades in Oregon. Movement along the Cascade 
fault raised the older Western Cascades at least 
600 m relative to the eastern block and was 
followed by initiation of High Cascade volca­
nism to the cast which largely buried the surface 
expression of the faulL Allen ( 1965) proposed a 
second north-trending fault, down-dropped to 
the west, parallel to and - 30 km east of the 
Cascade fault. The resulting graben includes 
Mount Hood, Mount Jefferson, the Three Sis­
ters, and Crater Lake. South of Crater Lake, the 
trend of the graben swings southeast to exclude 
Mount Mcloughlin (Allen, 1965). 

A structure of this sii.e should be detectable 
by geophysical techniques. Couch and others 
( l 981, 1982} examined residual gravity data 
from the Cascades. Finding a narrow, north­
trcnding gravitational minimum that extends 
from the Columbia River to nearly the Oregon­
Califomia border, they proposed that this min­
imum delineates a major fracture or brecciated 
zone. The gravitational minimum is approxi­
mately coincident with the graben of Allen 
(1965), but it lies west or Mount Jefferson and 
the Three Sisters. 

The upward-continued gravity data should 

help to describe the regional characteristics of 
this major geologic feature and how it continues 
south of the Oregon-California border. Figure 5 
shows that the major volcanoes of our study 
(Three Sisters volcanoes, Crater lake caldera, 
Mount Mcl.oughlin, Mount Shasta, and Medi· 
cine Lake volcano) are located along the edge of 
a long (370 km), north-trending, gravitational 
depression. The position of the gravitational de­
pression in Oregon agrees with the location of 
the buried graben proposed by Allen (1965), 
except that the depression includes Mount 
Mcloughlin. Lassen Peak is also located in a 
regional gravitational depression that is sepa­
rated from the main depression by the east­
trending high at about lat. 41°10'N, discussed 
above. All of these volcanoes are located at the 
edge of local gravity minima. 

It might be argued that both the inferred 
graben and the local depressions are artifacts of 
the data reduction. Originally, topographic fea­
tures were assumed to have a density of 2.67 
g/cm3 in order to calculate the gravity map of 
Figure 5, but because this density might possibly 
have been too high for typical Cascade volcanic 
rocks, we recomputed the upward-continued, 
isostatic residual map using densities of 2.43 and 
2.28 g/cm3 and, without exception, the gravity 
features described earlier were preserved. Con­
sequently, the gravity minima are not a result of 
our selection of an improper density for the Cas­
cade Range. 

We propose that each of these minima reflects 
subsidence of major volumes of low-density vol· 
canic material and that the volcanoes have 
formed along the related perimeter faults where 
magma can more easily progress to the surface. 
Except for Medicine lake volcano, each of these 
volcanoes is near the southern end of their re­
spective depressions. In at least two cases, the 
structural features causing the gravity depres­
sions are also reflected in the magnetic data. A 
magnetic minimum (Fig. 3) exists between 
Mount Shasta and Medicine Lake volcano in 
approximately the same position as the gravity 
depression here, which suggests that the sub­
sided, low-density volcanic material causing the 
gravity depression is also relatively nonmagnetic 
or else it is composed predominantly or re­
vc~ly magnetized material. The opposite rela· 
tionship seems to exist north of Crater Lake, 
where positive magnetic feature l (Figs. 3 and 7) 
corresponds with the gravity minimum extend­
ing north from Crater Lake caldera. 

CONCLUSIONS 

We had anticipated at the outset of this study 
to find certain consistencies in the regional char­
acteristics of the major volcanoes or the southern 
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Cascade Range. Although some consistencies do 
eris"., we arc left with an obvious conclusion: all 
volcanoes arc not alike. As expected, all of the 
volcanoes produce short-wavelength anomalies 
in the low-level acromagnctic compilation 
(Fig. 2) related to their topographic edifices, but 
the regional magnetic anomalies that remain 
after upward cominuation (Fig. 3) vary from 
volcano to volcano. The southern volcanoes 
(Mount Shasta, Medicine Lake, and Lassen 
Peak) are associated with a widespread regional 
magnetic depression, whereas the northern vol­
canoes (Crater Lake, Mount Mcloughlin, Three 
Siste~. and Newberry Crater) arc associated 
with smaller positive magnetic anomalies. The 
regional gravity characteristics of Newberry 
Crater arc markedly different from those of the 
other volcanoes of the study area. For example, 
Newberry Crater is not associated with a gravity 
minimum; its evolution may have been influ· 
enCC(J by its location to the cast and to the out­
side of the graben structure which contains the 
other volcanoes. 

Highly magnetic rocks and high topographic 
relief in volcanic tcrranes often hinder the appli­
cation of acromagnetic data to the solution of 
regional geologic and tectonic problems. How­
ever, the combined interpretation of acromag­
netic, gravity, and topographic information 
using the computational tools of upward contin­
uation and forward modeling has proven useful 
toward this goal in the southern Cascade Range. 
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