
Figure A of this pdf shows, on geographic base 
map, the notable gravity lows within the Harney basin 
as they appear on the complete Bouguer anomaly 
map of Khatiwada and Keller (2015, their fig. 10B). 
Caldera locations for the Rattlesnake Ash-Flow Tuff 
are from Walker (1979) and Streck and Grunder 
(1995);  that for the Devine Canyon Ash-Flow Tuff  
is from Greene (1973). Other caldera locations were 
published in a 2009 GSA field-trip guide (Meigs and 
others, 2009; see fig. A).

Also shown on figure A are several deep oil 
exploration holes, using the compilation in Justin 
Milliard’s 2010 thesis. Aside from a 460-m hole, each 
of these penetrates 1–2 km of section. They were 
drilled mostly in the 1950s. Sadly, the surviving, 
publicly accessible downhole records are fragmentary.

Figure B uses the Bouguer 
anomaly map (Khatiwada-Keller, 
their fig. 10B) as base image, with 
thickness contours (isopachs) of the 
Devine Canyon Tuff superimposed 
on it. The Devine Canyon Tuff 
was isopached in units of feet by 
Greene (1973); hence the odd metric 
conversions (generalized as 6, 12, 
18 m, etc.). Greene’s illustration 
had dashed contours across the area 
where Devine Canyon Tuff is buried 
by younger rocks; but to avoid a 
confusing depiction, all lines on pdf 
figure B are solid. The feature labeled 
“Devine Canyon source area” is that 
shown by Greene (1973).

Comments on Khatiwada 2015 publication, Harney basin geophysics.

The area east of Burns is the northern of two 
calderas proposed by Khatiwada and Keller. A caldera 
outline, shown by my dashed line just inboard of the 
minus-152 mGal isoline (pdf fig. A), coincides with 
the alluviated floor of Harney basin north of Malheur 
Lake. Greene placed the caldera slightly west of there, 
but his isopach map permits a centering of the caldera 
eastward, coincident with the gravity low. Surprising 
to me is the suggestion by Khatiwada and Keller that 
this northern caldera is the source for the Prater Creek 
Tuff. The Prater Creek Tuff is still too poorly studied 
for geologists to have much confidence in its likely 
caldera source. Conceivably the Devine Canyon and 
Prater Creek came from coincident or adjacent areas, 
in which case the gravity low may encompass their 
combined source area.

Figure A.  Data sources dis-
cussed in text.
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Darrick Boschmann (OWRD) reminded me 
of Milliard’s table of deep drill-hole locations 
and sent along the URL for the DOGAMI Oil 
and Gas Well viewer, where you can find the 
drilling logs and records,
http://www.oregongeology.org/mlrr/oilgas-
logs.htm



Sizewise, the circular area of the dashed black line 
(northern caldera) has diameter of about 20 km. That’s 
a reasonably sized caldera for epicontinental ash-flow 
sheets like the Devine Canyon Tuff or the other major 
ash-flow tuffs of the Harney basin.

As mentioned, other published locations for the 
Devine Canyon and Prater Creek calderas are shown 
on pdf figure A. These are from figure 4 in Meigs and 
others (2009) or a similar map republished recently by 
Ford and others (2013). Their site for Devine Canyon 
caldera is on the south shore of Malheur Lake, 10 
km south of the gravity low. It seems too far south 
to fit well with the mapped thickness of the Devine 
Canyon Tuff. Their site for Prater Creek caldera is, 
as best I can tell, arbitrary, suffering from the same 
shortcoming as mentioned earlier: we know so little 
about the thickness distribution of the Prater Creek.

The Meigs-Ford sites stray substantially from 
the gravity low identified by Khatiwada and Keller. 
But that needn’t be seen as a deal breaker. Negative 

gravity anomalies are neither necessary nor sufficient 
for defining a caldera. If a caldera were to fill with 
lava flows, it may impart a gravity high to the 
geophysical map; if filled with resurgent, domed-up 
tuff, the caldera may have no gravity signature.

Indeed, the caldera for the Rattlesnake Tuff may 
lack expression in the gravity data; see pdf figure C. 
The site suggested by Streck and Grunder (1995), 
south of Riley, lacks a gravity low (fig. C). The 
location suggested by Walker (1979) encompasses a 
mild gravity low (pdf fig. A), although Walker’s site 
isn’t as centrally located relative to tuff thickness as 
the Streck location. Unfortunately, younger, post-
Rattlesnake lava flows and tuffaceous volcanic rocks 
cover much of the critical area where thickest tuff 
might be exposed. The Rattlesnake caldera doubtless 
lies somewhere in the region more or less bounded 
by the combined outlines from Streck and Walker. If 
one favors a gravity low-caldera coincidence, then 
Walker’s siting may be the better position.
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The isopach lines 
are available as GIS 
dataset.



Figure C

Two calderas were hypothesized by Khatiwada and 
Keller (2015). The southern of the two is coincident 
with the gravity low centered northwest of Diamond. 
No calderas have been proposed for that area on the 
basis of exposed ash-flow sheets. Khatiwada and 
Keller recommend the southern site as the Devine 

Canyon caldera, but it is too far south to fit with the 
mapped thickness distribution of the Devine Canyon 
Tuff sheet (pdf fig. B).

The isopach lines are 
available as GIS dataset.

The Rattlesnake isopachs 
are traced faithfully, but I 
don’t fully understand them, 
because they suggest a 
mounding of the ignimbrite 
north and south of the 
caldera. It’s my guess that a 
better depiction would show 
truncation of the isopachs 
where the Rattlesnake is 
buried by younger rocks.
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