hen trymg to under—

. stand a landform ‘s ori-.-
= gin'it I.S-important_.iq

o Depariment-of Geogi'aphy .
- California State University .
- San Bernardino CA 92407

g ;._2 Department of Geography. ©.
[i- " Arizona State University” ="
" Tempe, AZ 85287 .
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T Our observatlons contradlct the

wmd -erosion view, and also. lead &

.ustoan alternate hypothes1s—salt" 3
'f:' weathermg :

NORMAN MEEK' and RON DORN: -

keep an open mind and be
* observant to all p0551b1e clues
To' practlce thls a-good: exerc:lse _
s to examine | the well-known
feature, Mushroom Rock in Death
: 'Valiey, Cahforrua (Photo 1), This -
“curious, mushroom—shaped knob B
_'of basalt is commonly citedas
* formed by sand-laden wind—or a

ventlfact ‘We however disagree.

. Our observations that contra:
- dict wind-erosion are‘as follows:

k knob that was once partof

1) Accordmg to the wmd -ero-

'-'_‘:5:on view, the thin neck of Mush:
‘room Rock was worn: down by
."sandblastlng 1f this were the

case; preferential wear refiectmg

: -Z-predommant wmd dlrectlon
_should be evident, ‘but instead
_erosion is the same on all 51des
~even on the wind-protected Slde G
- facing the slope. PARY W) little” -
* 'wind-deposited sand. surrounds
. “the site. 3) The smooth- -looking -
portion at the base of the knob is
 not: smooth but qmte rough 1o
" the touch. This'is contrary to &
. typical sandblasted surfaces that '
- 'are shck B

NOVEMBER/DECEMBER 2000’




~DINAH 0. SHUMWAY
Co_nsu!_ting'G_eologist‘.

.;_he b]rthstone of those born m_

Gamet is the most dwerse of the gem 5

mmerals thh varied chemistry result-"
. ing.in'a variety of colors. And although

_smce ancnent times,. garnet has been_ DA

,stones and very de51rable as abraswes :
'Garnets are used in sandpaper abra—

eqmdsm nsional g grams w1th t;ery sharp‘-

edges: Hardness ranges from 6.5 to
‘5 (quartz is 7 on the Mohs hardness
ale) so some garnets will scratch

glass! Garnets are also used in non- Skld:

rfaces because of their: hardness and
resistant to wear: ‘The Fe- rlch vari ty,
a[m ndm_ : '

Gamets are composed of some -7

f the most common elements'in the

earth’s crust: Al, Si, O, Fe, Ca and Mg."
hey are abundant in the metamorph1c

--perldohtes and mberlltes Aé crysta]s
mets most _ornmonly form- 10—81ded :
grams rangmg Irorn mllhmeters to sev

“about 214, 000 tons. Most of the U
S productton comes from the Andiron-
~dack region of New York; other pro-:
-"ducmg states ate Idaho Mame ‘Mon

: orway,
‘Canada, the: Czech Repubhc Paklstan
and Ukralne

So the next t1rne you ponder get—

:.;tmg a garnet ring for Great Aunt
~ Tillie’s January bu'thday, ‘temember

that gamet is'not just a pretty little. "

Reprintad with permission. Qriginally
appeared in California Quarterly, October
1898, Wornen in Mining Newsletter.
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._éompared to the rece.'rrtlgr.-*'

taken Photo 1, an earlier (193'05'):
photo of Mushroom Rock {Photo:

2) shows significant parts of. the
structure have since coilapsed
This older photo also better

shows the distinguishing features . -

that help us puzzle-out Mush-.
room Rock’s origin. Because the
lower half of Mushroom Rock

has obviously experienced more :
erosion than the upper half, wmd—

erosion was initially assumed. -

blowmg wind is most intense
- near.ground surfaces and hence

‘most effective at wearing down
rock within this zone. Altern

tlvely, we reason that the nec_k: of
Mushroom Rock is at the fo_rrrler_ 5

- Photo 2. Mushroom Rock i the 1930s.
: of National F’ark Serwce Dearh Valley Nanonal Park

i Iocatlon of a zone of mtense
‘near- surface salt—weathermg
Prior to erosion, Mushroom
" ‘Rock was intact and part:ally :
: :_.buned—the promment notches :

-probably indicate the zone. of

;_ G'o"'"die and'Day,
'_and Glazner 1997) Italso -
occurs in the upper Iayers of

- GALIFORNIA GEOLOGY .

most intense salt- weatherrng

. Just below the anc1ent ground

In order for sait—weathermg to'*
occur in. thrs zone, it must have
ed. been close enough to the surface
The reason for this is that the -~
movement of sand (saltatmg) in ':-3'

10 be wetted by occa51ona1 rain..

“Salt- -weathering is a- common .
process in Death Valley, espe-
~ cially in those shallow subsur- .- -
face zones close to salt playas *

'-.'-:arld sahne so1ls that are penod1~ S
' ical!y m01stened by ram and dew '

r-'.the rock s pores and cracks, it -
startsa. weathermg process that
: '_'attacks the rock mechamcal]y
'-: ~and chemically. Mechanical -
2 weathermg occurs when ¢ grow—
- ing salt crystals wedge apart ..
" the rock’s minerals as they pre-
-C1p1tate out: from solutron This

y_-because salt crystals expand and . -
contract to'greater volumes than ok
the ‘surrounding rock minerals. -
" Salt-rich .waters also chemically
,attack the rock by helping dis- -

As dlssolved salt permeates

wedging action also occurs”

1980; Sharp

_so!ve the rock 5. s:hcate mmerals :

-he zone of most mtense sai weatherlng iS shown Photo courz‘esy S
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Phoro by F?on Dom

: When Mushroom Rock was later exposed
by erosion, the salt-infested, thus weaker *
- "part flaked off, and the unusual profﬂe of
~:Mushroom Rock restilted. This would also
- explain why we observed salt crystals inside -
S naturally flaked fragments from Mushroom
Rock (Photo 3h

The salt weathermg hypothesm for the

- origin’ ‘of Mushroom Rock has several major

advantages compared to the ventifact. hy-+

" 'pothesis. ‘First, it explams why the lower, half
" of Mushroom Rock is most weathered and

.eroded—and why a smaller “notch” has aiso
“formed at the base of the rock at: the new
“ground. surface. Second;-it ‘explains why the
“indented part of the rock is still rough, rather
“than smooth. “Third, it is con51stent with the

- pattern of hor_]eyc_omb_ed weathering on the S

- [CALIFORNIA GEOLOGY.

- NOVEMBER/DECEMBER 2000 -

Photo 3. Back- scattered electron photomlcrograph Within the outhne ilght salt crystals (arrow), of bante (barlum- R
sulfate [BaSO4]) invade: and break apart the darker host basa|t rock The scale bar (30 mmrons) is. about the WIdth of
three human ha|rs SR e : o S R R ;

tOp' of Mushroom Rock "sihcé'hOnegcombed :
; *weathermg is not found on ventifacts but
rather is associated with salt weathering. °
- Fourth, it explains why the neck is eroded
" onall sides. Finally, it is consistent with
_' . plentn‘ul ewdence of intense salt weathermg B
" occurring in; the immediate vicinity and the
lack of: wmd blown sediments. We conclude S

‘that Mushroom Rock is not a ven’ufact but

“rather an excellent example Of a Salt-weath_ .:.._..

ered bedrock knob
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