
Influence of the Onion Creek salt diapir on the 
late Cenozoic history of Fisher Valley, 
southeastern Utah 
Steven M. Colman 
U.S. Geological Survey, MS 913, Denver Federal Center, Denver, Colorado 80225 

A B S T R A C T 
The upper Cenozoic deposits in Fisher Valley, Utah, record a long history of 

deposition, deformation, and geomorphic changes related to movement of the Onion 
Creek salt diapir. Apparently, several pulses of salt flowed into the diapir between about 
2 - 3 and 0.25 m.y. ago, and the diapir may still be active. Fisher Creek once headed in the 
igneous rocks of the La Sal Mountains and flowed along the present course of Onion 
Creek to the Colorado River. The rising salt diapir impeded the flow of ancestral Fisher 
Creek, causing deposition of more than 125 m of basin-fill sediments, and eventually 
diverted the creek down Cottonwood graben to the Dolores River about 0.25 m.y. ago. 
Onion Creek has eroded headward from the Colorado River, through both the diapir and 
the basin-fill sediments, and is about to capture Fisher Creek, restoring the original 
drainage course. 

EXPLANATION 

Upper unit ' 

Lower unii . 
• Sed'ments of Fisher Valley 

' V , - Intrusive igneous rocks of the La Sal Mountains 

Mesozoic and Paleozoic bedrock 

Caprock of the Paradox Member of the Hermosa 
Formation 

Selected bedrock scarps 

Axial trace of the Sinbad-Fisher-Cache-Salt Valley 
Anticline 

Figure 1. Index map of Fisher Valley area. Geology generalized from Williams (1964). Onion 
Creek salt diapir roughly corresponds to outcrop ol caprock of Paradox Member. See text and 
Figure 3 for more detailed descriptions of units. 

I N T R O D U C T I O N 
The anticlinal valleys of the Pa radox 

Basin in Co lo rado and Utah are some of 
the most prominent geomorphic features of 
the Co lo rado Plateau. These valleys are 
located along the collapsed crests of long, 
nor thwest- t rending anticlines cored by salt 
of the Pennsylvanian Pa radox Member of 
the Hermosa Format ion . The anticlines 
have had a long and complex history of 
salt f lowage and dissolution, but their post-
Jurassic history is poorly known because of 
the erosional character of the landforms 
and because of the scarcity of Cretaceous 
and Cenozoic sedimentary rocks in the 
Pa radox Basin (Shoemaker , 1954; Hunt , 
1956; Kelly, 1958; Cater , 1970). 

Salt in the Pa radox Member of the 
Hermosa Format ion has been proposed as 
a reposi tory for nuclear waste at several 
sites in the P a r a d o x Basin, including two 
of the salt-cored anticlines. The stability of 
the salt and rates of geomorphic change in 
the salt-cored anticlines are a m o n g the crit-
ical issues for safe disposal of nuclear waste 
in the salt. Fisher Valley, though not a 
proposed disposal site, provides a unique 
setting for examining these issues. 

GEOLOGIC SETTING OF 
FISHER VALLEY 

Fisher Valley is on the crest of a long 
anticlinal s tructure marked ( f rom nor th -
west to southeast) by Salt, Cache, Fisher, 
Sinbad, and Roc Creek Valleys. Fisher 
Valley is a collapsed high point on the 
crest of this anticline, where the axial trace 
bends a round the nor th f lank of the La 
Sal Mounta ins (Fig. I). The Onion Creek 
diapir is essentially a cupola of salt on the 
main diapiric mass that cores the Fisher 
Valley anticline. Fisher Valley is f loored by 
the flat upper surface of a thick sequence 
of Quate rnary and older deposits. These 
deposits and the Onion Creek salt diapir 
are exposed in an erosional amphi thea te r 
cut by the headwaters of Onion Creek into 
the northwest side of Fisher Valley (Fig. I). 
The diapiric relations between the P a r a d o x 
Member and younger rocks are unusually 
well exposed at the head of Onion Creek. 
Salt of the P a r a d o x Member is never 
exposed in the Pa radox Basin; at Onion 
Creek it is expressed at the surface by a 
caprock consisting of a chaotic jumble of 
gypsum, anhydri te , limestone, and shale, 
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Figure 2. Photographs showing deformed upper Cenozoic deposits 
in Fisher Valley. A: Pliocene(?) gravels (Tg) containing igneous 
clasts from La Sal Mountains infolded into caprock (Php) of diapir. 
Pliocene gravels are unconformably overlain by lower unit of basin-
fill deposits (QTbl). B: Lower unit of basin-fill deposits (QTbl) 
infolded into caprock (Php) of diapir. C: Angular unconformities in 
basin-fill sediments along northeastern edge of sedimentary basin in 
Fisher Valley. QTbl and Qbu = lower and upper units, respectively, of 
basin-fill deposits; LC = Lava Creek ash; B = Bishop ash; S = soil at 
top of Qbu. 

which rep resen t s the less so luble in t e rbeds 
of the or ig ina l evapo r i t e sequence . 

T h e u p p e r C e n o z o i c depos i t s have 
received relat ively little s tudy , desp i te wide-
spread interest in the d iap i r . D a n e (1935) 
descr ibed the F isher Valley a rea in genera l 
t e rms in his r e conna i s s ance w o r k . S h o e -
m a k e r (1954) m a p p e d the s t r u c t u r e in t he 
c a p r o c k of the d i a p i r in de ta i l , a n d de-
scribed d e f o r m a t i o n and u n c o n f o r m i t i e s in 
the a d j a c e n t u p p e r C e n o z o i c depos i t s . 
R i c h m o n d (1962) descr ibed a sec t ion con -
t a in ing t w o vo lcan ic ash beds in the F i sher 
Valley sed imen t s . These t w o ash beds a re 
n o w k n o w n to be the Lava Creek ash bed 
(0.61 m.y. o ld) a n d the Bishop ash bed 
(0.73 m.y. o ld) ( lze t t , 1981). 

T h e u p p e r C e n o z o i c s ed imen t s in F isher 
Valley a re e x p o s e d in the e ros iona l a m p h i -
t hea t e r t ha t O n i o n Creek has cut in to the 
s e d i m e n t a r y bas in a d j a c e n t to the d iap i r . 
T h e s e d i m e n t a r y bas in rough ly cor res -
p o n d s t o t he a r e a of t he e ros iona l a m p h i -
t hea t e r plus pa r t of the a r e a over la in by the 
f l o o r of F isher Valley. T h e u p p e r C e n o z o i c 
s ed imen t s a r e in direct c o n t a c t wi th the 
c a p r o c k of the O n i o n Creek d iap i r . T h e y 
a re m o r e t h a n 125 m t h i c k — t h e thickest 
Q u a t e r n a r y sequence in the P a r a d o x Basin 
a n d p e r h a p s on the whole C o l o r a d o 
P l a t eau . 

T h e basa l uni t of the u p p e r C e n o z o i c 
sequence is a gravel t ha t c o n t a i n s a b u n d a n t 
igneous clasts f r o m the La Sal M o u n t a i n s . 
S imi la r depos i t s in n e a r b y Cas t l e Valley 
have been ass igned a P l iocene o r ear ly 
Q u a t e r n a r y age ( H u n t , 1956; R i c h m o n d , 
1962), a l t h o u g h no r a d i o m e t r i c da t e s exist 
f o r these uni ts . These gravels a re c o m p l e x l y 
in fo lded in to the c a p r o c k in F i sher Valley 
a n d a r e u n c o n f o r m a b l y over la in by a 
sequence of red basin-fi l l s e d i m e n t s der ived 
f r o m the s u r r o u n d i n g M e s o z o i c b e d r o c k 
(Fig. 2A). T h e basin-fi l l depos i t s consis t 
p r e d o m i n a n t l y of sand nea r the cen te r of 
the bas in , a n d they g r a d e in to mos t ly 
coa r se gravel nea r the bas in marg in s . T h e y 
a p p e a r t o be a m i x t u r e of f luvial s and a n d 
gravel a n d s u b o r d i n a t e eo l ian s and . 

T h e basin-fi l l depos i t s can be d iv ided 
in to t w o uni ts . The lower uni t , which is 
ti l ted as m u c h as 25°, c o n t a i n s the Bishop 
ash bed (0.73 m.y . o ld; lzet t , 1981) a n d 
several bur ied soils near its t o p . P a l e o m a g -
net ic ana lyses indicate reversed po la r i t y in 
m u c h of the lower uni t be low the B i shop 
ash bed, but the lowermos t 20 m of 
e x p o s e d sed iments a r e of n o r m a l po la r i ty . 
T h e base of the unit p r o b a b l y r ep resen t s 
the G a u s s n o r m a l po la r i ty e p o c h ; if so, it is 
m o r e t h a n 2.5 m.y. old a n d late P l iocene in 
age. 

T h e u p p e r uni t of the basin-fi l l depos i t s 
u n c o n f o r m a b l y overl ies the lower uni t a n d 
c o n t a i n s the Lava Creek ash bed (0.61 m.y . 
o ld; lzet t , 1981) at its base . T h e u p p e r unit 
is less d e f o r m e d t h a n the lower uni t but is 
locally t i l ted as m u c h as 10°. T h e u p p e r 
unit c o n t a i n s several bur ied soils, inc lud ing 
a wel l -developed calcic soil t ha t c aps the 
uni t . P r e l i m i n a r y d a t a on ra tes of s e c o n d -
a ry c a r b o n a t e a c c u m u l a t i o n in soils in the 
a rea suggest t ha t th is soil is on the o r d e r of 
0.25 m.y . o ld . T h e u p p e r basin-fi l l uni t is 
over la in by eo l ian sand of p r o b a b l e H o l o -
cene age. 

D E F O R M A T I O N O F T H E U P P E R 
C E N O Z O I C D E P O S I T S 

T h e u p p e r C e n o z o i c depos i t s a re c o m -
plexly d e f o r m e d , a n d m u c h of this d e f o r -
m a t i o n is c lear ly re la ted t o m o v e m e n t of 
the salt d i ap i r . T h e Pl iocene(?) gravels a re 
sha rp ly in fo lded in to the c a p r o c k , with 
c o m p l e x , near -ver t ica l c o n t a c t s (Fig . 2A). 
R e m n a n t s of the lower unit of the basin-fi l l 
s ed imen t a re a lso in fo lded in to the 
c a p r o c k , bu t less severely t h a n the Pl io-
cene(?) gravels (Fig . 2B). T h e s e re la t ions 
imply t ha t these u p p e r C e n o z o i c depos i t s 
were progress ive ly d e f o r m e d by several 
m o v e m e n t s of the salt d i ap i r . 

T h e lower un i t of the basin-fi l l depos i t s 
d ips radia l ly a w a y f r o m the eas t e rn nose of 
the salt d i ap i r (Fig. 3), wi th d ips c o m m o n l y 
in excess of 15°. In places, the d ips a re 
t o w a r d the valley walls. Th is p a t t e r n of 
d ips ind ica tes u p w a r d m o v e m e n t of the 
d i ap i r , b o t h in an a b s o l u t e sense a n d rela-
t ive t o the s e d i m e n t a r y bas in t o the eas t . 
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F a r t h e r eas t , d ips of the l ower unit a r e 
t o w a r d the cen te r of the s e d i m e n t a r y bas in 
a n d a p p a r e n t l y d o no t d i rec t ly reflect 
u p w a r d m o v e m e n t of t he d iap i r . 

T h e u p p e r un i t of (he basin-f i l l depos i t s 
has been mos t l y e r o d e d f r o m the a r e a n e a r 
the d i ap i r , so t ha t its d e f o r m a t i o n p a t t e r n 
is less ce r ta in . H o w e v e r , n e a r the n o r t h e a s t 
edge of the d i ap i r , t he u p p e r uni t is t i l ted 
a s m u c h as 10° a w a y f r o m the d i ap i r , 
t o w a r d the valley wal l (F ig . 3). Th is t i l t ing 
ind ica tes t h a t u p w a r d m o v e m e n t of the 
d i a p i r has d e f o r m e d the u p p e r as well as 
the lower un i t . 

A w a y f r o m the d iap i r , several a n g u l a r 
u n c o n f o r m i t i e s in t he basin-f i l l depos i t s a re 
e x p o s e d a l o n g the edges of t he s e d i m e n t a r y 
bas in (Figs . 2C, 3). T h e lower un i t rests 
u n c o n f o r m a b l y o n p o s t - P a r a d o x M e m b e r 
b e d r o c k a n d is in t u r n t r u n c a t e d by the 
u p p e r un i t . At least o n e lesser a n g u l a r 
u n c o n f o r m i t y a l so occu r s wi th in each uni t 
of t he basin-f i l l depos i t s . H o w e v e r , t o w a r d 
the cen te r of t he bas in , the depos i t s b e c o m e 
essent ia l ly c o n f o r m a b l e (Fig . 3). Th i s pa t -
t e rn of t i l t ing a n d e ros ion a l o n g t he bas in 
m a r g i n s a n d c o n f o r m a b l e d e p o s i t i o n in t he 
bas in cen te r sugges ts ep i sod ic subs idence of 
the bas in . A c c o r d i n g l y , each a n g u l a r 
u n c o n f o r m i t y , of wh ich the re a r e at least 
f o u r , r ep resen t s an ep i sode of subs idence . 

T h e overa l l p a t t e r n of d e f o r m a t i o n of 
the basin-f i l l depos i t s suggests u p w a r d 
m o v e m e n t of t he d i ap i r a n d subs idence 
of the s e d i m e n t a r y bas in , b o t h in a n a b s o -
lute sense. T h e u p w a r d m o v e m e n t of t he 
d i ap i r is ind ica ted by t w o lines of ev idence : 
(1) the rad ia l p a t t e r n of d ips in t he u p p e r 
C e n o z o i c depos i t s a r o u n d t he eas t e rn nose 
of t he d i a p i r (Fig . 3), a n d (2) geo log ic a n d 
g e o m o r p h i c re la t ions t ha t suggest t ha t 
ances t r a l F i sher C r e e k once fo l lowed the 
p resen t c o u r s e of O n i o n C r e e k t o w a r d t he 
C o l o r a d o River but was i m p e d e d a n d 
f inal ly d ive r ted t h r o u g h C o t t o n w o o d 
g r a b e n in to the D o l o r e s River . T h e s e 
even ts r equ i re u p w a r d m o v e m e n t of the 
salt d i ap i r re lat ive to the u p p e r c o u r s e of 
F i sher C r e e k , no t jus t local subs idence . 
T h e u p w a r d m o v e m e n t of t he d i a p i r m u s t 
be d u e to salt f l owage . 

T h e d i f fe ren t i a l m o v e m e n t of t he d i a p i r 
re lat ive to the s e d i m e n t a r y bas in can be 
e s t ima ted in several ways, b u t t he e s t ima te s 
a r e m i n i m u m values , because t he b o t t o m 
of t he s e d i m e n t a r y bas in is no t e x p o s e d 
a n d because t he c a p r o c k a t o p t he d i a p i r 
has u n d o u b t e d l y been e r o d e d . T h e bas in -
fill depos i t s a r e at least 125 m th ick , 
a n d the relief be tween the t o p of the c a p -
rock a n d the lowest e x p o s u r e s of the sedi-
m e n t s is 105 m. P ro j ec t i on of d i p s in the 

Qbu 

u p p e r C e n o z o i c depos i t s on t he f l a n k s of 
t he d i a p i r y ie lds a n e s t i m a t e of a b o u t 140 m 
f o r t he t o t a l d i f f e ren t i a l m o v e m e n t . A w a y 
f r o m the d i ap i r , p r o j e c t i o n of d i p s in t he 
u p p e r C e n o z o i c depos i t s a l o n g t he m a r g i n s 
of the s e d i m e n t a r y bas in sugges ts a t o t a l 
s u b s i d e n c e of a b o u t 70 m. 

In s u m m a r y , t he O n i o n Creek d i a p i r ha s 
m o v e d u p w a r d a t least 70 m, a n d t he a d j a -
cent s e d i m e n t a r y bas in has subs ided a 
s imi la r a m o u n t , f o r a t o t a l re la t ive 
d i s p l a c e m e n t of a b o u t 140 m. T h e s e 
m o v e m e n t s o c c u r r e d , a p p a r e n t l y in pulses , 
be tween p e r h a p s 2 - 3 a n d 0 .25 m.y . ago . 
Y o u n g e r m o v e m e n t of the d i a p i r is poss ib le 
bu t is d i f f icu l t t o d e m o n s t r a t e because 
y o u n g e r bas in-f i l l depos i t s a r e a b s e n t . T h e 
s teep , u n s t a b l e valley walls of O n i o n C r e e k 
w h e r e it cu t s t h r o u g h the c a p r o c k suggest 
t ha t t he d i a p i r m a y still be act ive. 

T h e u p w a r d m o v e m e n t of the d i a p i r is 
c lear ly d u e t o sal t f l o w a g e , bu t the subs i -
d e n c e of t he s e d i m e n t a r y bas in cou ld be 
d u e e i the r t o sal t f l o w a g e in to t he d i ap i r , 
s o l u t i o n of sal t t ha t under l i e s the bas in , o r 
a c o m b i n a t i o n of t he t w o . T w o lines of 
r e a s o n i n g suggest t h a t salt f l o w a g e w a s a t 
least pa r t l y r e spons ib l e f o r subs idence 
of the s e d i m e n t a r y bas in . (1) T h e d i a p i r 
a n d t he s e d i m e n t a r y bas in a r e a d j a c e n t 
t o each o the r , a r e s imi la r in size, a n d have 
been d e f o r m e d s imi la r a m o u n t s (in o p p o -
site d i rec t ions ) . T h e s e r e l a t ions suggest a 
gene t i c link be tween subs idence of t he 
bas in a n d salt f l o w a g e in to the d i ap i r . 
(2) Sal t s o l u t i o n is c lear ly a n i m p o r t a n t 
geo log ic p rocess in b o t h t he pas t a n d pres-
ent d e v e l o p m e n t of the an t i c l ina l val leys 

EXPLANATION 

Alluvium and low terrace deposits along Onion Creek (Holocene) 

Eolian sand (Holocene) 

Basin-fill deposits, upper unit (Pleistocene) 

Basin-fill deposits, lower unit (Pleistocene and Pliocene) 

Pliocene(?) gravel containing igneous rocks from La Sal Mountains 

Mesozoic and Paleozoic bedrock 

Caprock of Pennsylvanian Paradox Member of Hermosa Formation. 
The Paradox Member has repeatedly intruded the Onion Creek 
diapir. most recently in Quaternary time 

Volcanic ash bed-LC, Lava Creek; B, Bishop 

Strike and dip of bedding-bedding shown diagrammatically in sections 
by dashed lines 

5400' 

Figure 3. Map and cross sections of erosional amphitheater at head of Onion Creek. Geology and topography of nearby valley wall is projected 
into cross section A-A'. Generalized from Colmari and Hawkins (1983). 
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(H i t e a n d L o h m a n , 1973), i nc lud ing Fisher 
Valley. H o w e v e r , s u b s u r f a c e salt so lu t i on 
in t he an t ic l ina l valleys is genera l ly wide-
sp read a n d p r o d u c e s r a t h e r c h a o t i c su r f ace 
express ions ; in c o n t r a s t , subs idence of the 
s e d i m e n t a r y bas in in F i sher Valley is h ighly 
localized a n d c o m p a r a t i v e l y regular . 

T h e cause of salt f l owage in to the O n i o n 
Creek d i a p i r is no t k n o w n wi th cer ta in ty . 
U n l o a d i n g of the F i sher Valley an t ic l ine as 
over ly ing rocks were e roded a n d r e m o v e d 
d u r i n g d e v e l o p m e n t of the an t ic l ina l valley 
seems a r e a s o n a b l e e x p l a n a t i o n . T h e long-
t e r m geologic p rocess of t r a n s f e r of salt t o 
the an t ic l ines f r o m the f l a n k i n g syncl ines 
m a y a l so have c o n t r i b u t e d t o the act ivi ty of 
the O n i o n Creek d iap i r . La rge b locks of 
p o s t - P a r a d o x M e m b e r b e d r o c k t ha t 
b e c a m e d e t a c h e d f r o m the valley walls a n d 
then f o u n d e r e d in the salt m a y a l so have 
caused salt f l o w a g e ( D . W. O ' L e a r y a n d 
J . D . F r i e d m a n , 1980, wr i t t en c o m m u n . ) . 

A d d i t i o n a l ev idence of y o u n g d e f o r m a -
t ion occurs w h e r e the C o l o r a d o River 
crosses C a c h e Valley, a c o n t i n u a t i o n of t he 
F i sher Valley an t ic l ine (Fig . 1). O n the up-
river f l ank of the s t r uc tu r e , leveling a n d 
r econna i s s ance m a p p i n g ind ica te t ha t t he 
t w o oldest of a set of th ree te r races a r e 
til ted u p s t r e a m by 1° t o 2° . Th is d e f o r m a -
t ion cou ld not o c c u r as a result of subsi -
dence wi th in the s t ruc tu re . T h e r e f o r e , salt 
a p p a r e n t l y f lowed in to the C a c h e Valley 
s t r u c t u r e in Q u a t e r n a r y t ime , t i l t ing the 
te r races . Th i s f low w a s p r o b a b l y d u e to 
e ros iona l u n l o a d i n g a l o n g the C o l o r a d o 
River C a n y o n , a l t h o u g h t he l ong - t e rm 
process of salt f l ow in to the ant ic l ina l 
s t ruc tu re s f r o m the a d j a c e n t syncl ines can -
no t be exc luded as a cause . 

D R A I N A G E C H A N G E S 
M a j o r g e o m o r p h i c c h a n g e s have a p p a r -

ent ly a c c o m p a n i e d t he d e f o r m a t i o n dis-
cussed a b o v e . T h e Pl iocene(?) gravels tha t 
c o n t a i n i gneous clasts f r o m the La Sal 
M o u n t a i n s a re cri t ical ev idence f o r these 
changes . T h e on ly logical s o u r c e of these 
gravels is F i sher C reek , which no longer 
d r a i n s i g n e o u s r o c k s of t he La Sa l s (F ig . 1). 
T h e gravels o c c u r at m o d e r n s t r e a m level 
in the O n i o n Creek d r a i n a g e but a re 
d e f o r m e d t o the ex ten t t ha t the i r or ig inal 
t o p o g r a p h i c pos i t ion is unce r t a in . Ances-
tral F i sher Creek a p p a r e n t l y once headed 
in t he igneous rocks of the La Sal M o u n -
ta ins a n d f lowed t h r o u g h F i sher Valley, 
d o w n the p resen t c o u r s e of O n i o n Creek , 
a n d in to t he C o l o r a d o River . Al luvial 
depos i t s of the H a r p o l e Mesa F o r m a t i o n 
of ear ly Q u a t e r n a r y age ( R i c h m o n d , 1962) 
on the n o r t h f l ank of the La Sal M o u n t a i n s 
c o n t a i n igneous clasts a n d s lope t o w a r d 
the presen t h e a d w a t e r s of F isher Creek . 

S imi la r o lde r depos i t s s ince r e m o v e d by 
e ros ion m a y have been pa r t of t he f luvial 
sys tem tha t t r a n s p o r t e d i gneous rocks of 
the La Sal M o u n t a i n s to F i she r Valley. 
T h e H a r p o l e M e s a gravels a r e d r a i n e d by 
t r ibu ta r i e s of Beaver Creek a n d a re sepa-
ra ted f r o m the presen t h e a d w a t e r s of F i sher 
Creek by c a n y o n s cut by t hose t r i bu t a r i e s 
(Fig . 1). Beaver Creek p r o b a b l y c a p t u r e d 
the f o r m e r h e a d w a t e r s of F i sher Creek a n d 
t h u s e l imina ted igneous rocks f r o m the 
present d r a i n a g e of F isher C r e e k . 

T h e th ickness of the u p p e r C e n o z o i c 
depos i t s in F isher Valley (> 125 m) is 
highly a n o m a l o u s in the P a r a d o x Basin , 
whe re mos t l a n d f o r m s a r e s t rong ly e ro -
s ional . T h e th ickness of these sed imen t s , 
the i r d e f o r m a t i o n , a n d the fac t t ha t F i sher 
Creek once f lowed t h r o u g h the presen t 
a rea of t he salt d iap i r suggest t ha t u p w a r d 
m o v e m e n t of t he d iap i r f i rs t i m p e d e d a n d 
then d iver ted the f low of F i sher Creek . T h e 
d ivers ion of F i sher Creek n o r t h e a s t w a r d 
in to C o t t o n w o o d g r a b e n a n d the D o l o r e s 
River p r o b a b l y coincided wi th the cessa-
t ion of basin-fi l l depos i t i on in F i sher Val-
ley, which is e s t imated f r o m p r e l i m i n a r y 
d a t a on ra tes of soil f o r m a t i o n to have 
occu r red a b o u t 0.25 m.y . ago . O n i o n 
Creek , which occupies the f o r m e r lower 
cour se of F i sher Creek , ha s e r o d e d h e a d -
ward t h r o u g h the c a p r o c k of t he salt d i a p i r 
a n d the basin-fi l l depos i t s . R a d i o c a r b o n 
da tes suggest t ha t O n i o n C r e e k has d o w n -
cut m o r e t h a n 30 m in t he basin-f i l l d e p o s -
its in t he pas t 10,000 yr . T h e h e a d w a t e r s of 
O n i o n Creek a re now wi th in 1.5 k m of c a p -
tu r ing F isher Creek a n d r e s to r ing it t o its 
ances t r a l course . 

A d d i t i o n a l g e o m o r p h i c c h a n g e s a r e sug-
gested by sca l lops in the W i n g a t e S a n d -
s tone (Triass ic) at the t o p of t he s teep 
e s c a r p m e n t s tha t f o r m the walls of F i sher 
Valley. T h e mesas a b o v e the e s c a r p m e n t s 
a r e d i p s lopes on the f l a n k s of the b r e a c h e d 
ant ic l ine whose crest co l lapsed t o f o r m 
F i sher Valley. M o d e r n s t r e a m s head at t he 
sca l lops in t he e s c a r p m e n t a n d f low a w a y 
f r o m Fisher Valley in sha l l ow valleys on 
the mesas . T h e b r o a d , sha l l ow s h a p e of the 
sca l lops suggests tha t the f o r m e r h e a d -
wate r s of these s t r eams have been r e m o v e d 
by the co l lapse tha t f o r m e d F i sher Valley. 
S imi la r beheaded s t r e a m s have been de -
scribed on the f l a n k s of o t h e r an t ic l ines in 
the P a r a d o x Basin (D. W. O ' L e a r y a n d 
J . D. F r i e d m a n , 1980, wr i t t en c o m m u n . ) . 
These re la t ions suggest t ha t t he co re of t he 
F isher Valley ant ic l ine was o n c e covered by 
W i n g a t e S a n d s t o n e and t ha t co l l apse of t he 
crest of the an t ic l ine is a re lat ively recent 
event , recent e n o u g h tha t c h a n n e l s of c o n -
sequen t s t r e a m s p r e d a t i n g F i sher Valley 
a re still p reserved . 

C O N C L U S I O N S 
T h e O n i o n Creek d i a p i r ha s r epea t ed ly 

m o v e d u p w a r d d u r i n g t he pas t 2 to 3 m.y . 
a n d in d o i n g so has progress ive ly d e f o r m e d 
a series of basin-f i l l s e d i m e n t s in F i sher 
Valley. T h e d i a p i r is highly m o b i l e a n d 
r e s p o n d s rap id ly t o c h a n g i n g stress pa t -
t e rns , such as t hose caused by e ros ion of 
over ly ing rocks . P r o f o u n d g e o m o r p h i c 
c h a n g e s a c c o m p a n i e d t he r ecu r ren t m o v e -
m e n t of t he d i ap i r , inc lud ing the b l o c k i n g 
a n d d ive r s ion of F i sher Creek . M o s t of the 
l a n d f o r m s of t he F i she r Valley a r e a a r e 
d i rec t ly o r indirect ly re la ted t o the salt 
d i ap i r . 
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