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Driving up to Panum Crater







a2







Day 1 in the field

; e . e 1) Mono Lake

2) Mono Basin
Visitor Center

3) Panum Crater
 4) Tufa Towers

5) Aeolian Buttes

6) Lookout Mt
resurgent dome

7) Hot Creek

8) Horten Creek
Campground




o
()
S
T
O
Y—
>
T

ic Lunc

icn

P




From Wikipedia:
Tufa towers are formed from supersaturated
‘“ alkaline waters, with raised pCO,. On
emergence, waters degas CO, due to the
- lower atmospheric pCO, (see partial
pressure), resulting in an increase in pH.
Since carbonate solubility decreases with
increased pH, precipitation is induced
(Bialkowski, 2004). Supersaturation may be
enhanced by factors leading to a reduction in
pCO,, for example increased air-water
interactions at waterfalls may be important
~ (Zhang et al., 2001), as may photosynthesis
(Riding, 2000).

1
3

Recently it has been demonstrated that
* microbially induced precipitation may be
— more important than physico-chemical

' precipitation. Pedley et al. (2009) showed
with flume experiments that precipitation
' does not occur unless a biofilm is present,
despite supersaturation.
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Aeolian Buttes:

Late stage Bishop Tuff, aka Mono Lobe,
thought to be the bottom of the magma
chamber.

In outcrop — densely welded tuff
overlain by non-welded tuff. Very
crystal rich (~ 25%), includes phases
such as CPX...
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“Many of the current hot springs appeared suddenly on the evening of August 25, 1973. At least five hot springs formed, with the two largest
starting as geysers that spouted water 10 feet into the air. Within weeks geyser activity had ceased, but the hot springs remain today. The origin
of the new hot springs remains unclear, but it has been noted that they appeared within hours of a relatively small (M=3.5) earth-quake 25 miles
southeast of Hot Creek. Presumably, seismic activity altered the subsurface plumbing system giving rise to the springs. Prior to the small
earthquake, heated water was trapped below an impermeable horizon. The seismic event breached the impermeable strata and superheated
water and steam rose rapidly initiating geysers at the surface. After the initial pulse of superheated water reached the surface, the heat flux
decreased and the geysers became hot springs.” (From the Cal Poly Long Valley Field Guide)
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Mono
Basin

Figure 1. Present outcrop of Bishop
Tuff, lithic sample locations (dots). and
places mentioned in text. Drilling indi-
cates >1,500 m of unexposed Bishop

2045 Tuff beneath intracaldera fill. Eleva-
éﬂ tions (in metres) give an impression of
caldera and outflow relief. Large intra-

Mono = 4 caldera graben (simplified) crosses
C’afe's/; S crest of resurgent dome, and small

s == _ N ' western one marks late Holocene erup-
T g tive alignment (Bailey and Koeppen,
1977). CDM = Casa Diablo Mountain,
______ A\SaN LC = Lake Crowley, RM = Reds Mea-
X dow, SL = Sotcher Lake.
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Wilson and Hildreth (1997)

Long Valley caldera

initial
vent site

— IglEb
2300 =4 (densely welded material) SM
. = IglEb
outliers of Ig2E just | (non- to moderately welded) i
[[]] 1g1Ea
2100 40 10 km |
- Crowley . % = ' ' ' ' ' -
Figure 6. Geographic distribution of Igl deposits. The
1900+ small outcrops marked at Clark Canyon (CC) and Sacra-
g mento Mine (SM) represent outliers of Igl material dis-
g‘ B cussed in text. BH = basement high.
=
S 17001
2
u -
15001
1300} PVd
[ 1 1 ] 1 1 1 1 1 )
0 15 30 45

distance, km

Figure 8. Scaled cross section (vertical exaggeration approx X 20) along the line of Owens River, to show thicknesses
of Bishop ignimbrite packages IglEa, IglEb, and Ig2E as seen on the walls of Owens Gorge, projected onto the true
left side. Note the off-lapping relationships such that the thickest exposures of each package occur successively farther
from the caldera. LVd = Long Valley dam; PVd = Pleasant Valley dam. Vertical scale is meters above sea level; horizon-
tal scale from an arbitrary datum in the centre of Lake Crowley.
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“The Owens River has eroded downward 500 feet entirely through Bishop Tuff at this locality. The Tuff is comprised of
two lithologies. The upper unit (UBt) is poorly indurated and has striking radial columnar jointing. Column diameters
typically range between 3 and 5 feet (Gilbert, 1938). Most columns are oriented in a radial pattern. The lower Bishop Tuff
(LBt) is a strongly-welded, massive tuff with irregularly developed vertical jointing.” (From the Cal Poly Long Valley Field
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Convict Lake

The lake was named after an
incident on September 23,
1871, where a group of convicts
escaped from prison in Carson
City. A posse, from Benton, led
by Deputy Sheriff George
Hightower, encountered the
convicts near the head of what
is now Convict Creek. Posse
member Robert Morrison, a
Benton merchant and Wells
Fargo Agent, was killed in the
encounter, and Mount
Morrison was named after him.
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*,® Well locations Resurgent dome and present

exposure of Early Rhyolit (Qer)

Bishop Tuff (Qbt) outflow sheet
(not in entirety)

@ Outcrop sample
locations

Major faults-
downthrown 2] Mesozoic metavolcanics

side marked of Mt. Ritter Roof Pendant

\Caldera Boundary Paleozoic metasediments

of Mt. Morrison Roof Pendant

7 .
\ Inferred Ring Fracture (not in entirety)

McConnell et al. (1997)
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