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106 Tectonic and Magmatic Evolution of the Snake River Plain Volcanic Province
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Figure 1. Location map for Snake River Plain (SRP) region showing localities mentioned in the text (modified from Middleton and others, 1985;

Pierce and Morgan, 1992; Sadler and Link, 1996). Neogene volcanic fields are shown, as well as approximate fault boundaries of western SRP and

extents of Lake Idaho. Stratigraphic cross section lines of Figure 2 are shown.
grap g Source: Idaho Geological Survey — Tectonic and Magmatic Evolution of the Snake
River Plain Volcanic Province by Bonnichsen et. al. 2002




Source: Super Volcano by Greg Breining 2007.

Volcanic Fields of the Yellowstone Hot Spot Track
Ages shown in millions of years

For nearly 17 million years, as the North American Plate has moved slowly
souti‘uwesnvard over the Yeﬂowsmnc hot spot, the rising plume of magma has
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Geologic Dips and
Groundwater Flow Direction
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Fluorescent Dye Groundwater Tracer Tests Confirm Groundwater Flow




Northerly Dipping Ash Interbedded within Glenns Ferry Fm. Lake Sediments

(view azimuth is west)
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land surface basaltic volcanic rocks

rising basalfic magma

FIG, VII-28. EXPERIMENTAL GRABENS
A. Produced in a cake of clay subjected to tension.
B. Produced in a cake of clay arched over a balloon. (4/fter H. Cloos)




North Dipping Yahoo Clay Fm. on top of North Dipping Monocline of the Glenns Ferry Fm.

(view azimuth is east and location is Yahoo Creek)

* What “Stage” is missing from the diagram sequence below relevant to the outcrop?

(Source: Elements of Structural
Geology by E. Sherbon Hills, 1972,
502 p.)
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http://www.wwnorton.com/college/geo/egeo/flash/10_2.swf
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*Geologic map showing different rock
types with different colors and symbols.

| *Note the ‘hook’ shape of the lava flows in |
the southern area near the black circle. 7
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Northwest Dipping Basalt near Thousand Springs

(view azimuth is east)
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Conceptual Model for Geologic Structural Architecture
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FIG. VIII-9. RELATION OF MONOCLINES TO FAULTS

A. Monocline passes laterally into fault.
8. Monocline passes downwards into fault.

(Source: Elements of Structural Geology by E.
Sherbon Hills, 1972, 502 p.)
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Thousand Springs — note the dip of the springs and contact.




South East

Conceptual Block Diagram of Geology A-A’ A

(vertical and horizontal are not to scale)

North West

Yahoo Clay Fm.
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'‘Ramp’ Area Wells

Legend

wells

confirmation status
® no

© soft

@® yes
Elevation
| Value

[ High : 3,648 feet
| Low: 2,650 feet
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North West

A

Groundwater Contours
down ‘Ramp’ Structure
with flow line.

North

South
East
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nsaturated Zone
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Hydrophilic vegetation at Rangen Spring is isolated by adjacent ‘dry’ hill sides at Rangen spring area.
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‘Pillow Lava’ —

formed when lava
Rangen Spring (compare to dairy flows into water.
geologic outcrop) il

Tunnel to enhance spring flow


http://www.pmel.noaa.gov/vents/nemo/explorer/concepts/pillow_lava.html
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Saturated gravel (Tuana Fm. or
Quaternary gravels?)

Saturated sand

Saturated gravel (lower spring zone at Rangen?)

Saturated gravel with clay

Clay/sand

Draft Conceptual Model for Rangen Area Geology
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used in geologic
cross section.
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Vader Grade GFF Fossils
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Vader Grad_e

GFF Fossils
AP

Fresh exposure of GFF at Vader Grade road cut and fossil willow leaves and a bivalve. Note the darker horizontal
banding above and left of the pickup truck from groundwater flowing through the GFF but not from the overlying basalit 29
at this location.



New Outcrop of Glenns Ferry Formation
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*Note ‘fingers’ of lava flow and
association with springs.

*Note ‘hook’ shape of the lava flows
near the Ramp.

*Many of the springs are located
within an ‘alcove’.

*(geologic map source: Idaho
Geological Survey)
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Geologic outcrop and contact south of Rangen.

Outcrop scale example of a basalt flow base in contact with underlying sediments. The contact is high in elevation relative the
water table which therefore controls the absence of a sprlng at this location. This undulatory contact controls groundwater
flow.

* (mention geologic mapping principle)

Plllow Lava and rubble zone -
hlghly permeable for groundwater
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Hagerman Valley Geologic Transition Zone between the Western and Eastern Snake River Plain
(draft conceptual model)

Bell Rapids area Geology based on USGS
Geology based Henslee well well in Wendell
on ‘Ramsey, 7s 14e sec. 35 area
(3 Land surface elev. ~ 3,450 ft. well in 7s 14e \

| [ Highly-Permeabie: Tertiary-Basalt -\

Glenns Ferry Formation (GFF) “a

Rhyolite ?

Rhyolite ? :
GFF ?

\

Geology based on Gary
Nelson’s well on Bell Rapids

7s 13e sec. 29 In addition to the impacts of outcrop and

/ larger-scale heterogeneity seen in the basalt-

Geology based dominated ESRP aquifer, ground water flow

on ‘Smith’ is controlled by even larger-scale

well in 7s 13e heterogeneity, such as where the fine-

sec. 27 Rhyolite ? grained, low permeability Glenn's Ferry
sediments interfinger with the highly

permeable basalts on the east side of the

: 2
Subsidence related faults” Hagerman valley.
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Rangen Spring Pillows.  wiowLava -

formed when lava ®

Tunnel to enhance spring flow Tz () WS


http://www.pmel.noaa.gov/vents/nemo/explorer/concepts/pillow_lava.html
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South = North

= IIIIIIR. | RIS I SIS TSI IS TIIES AR
betetetetelele!

L
L
g

g
Rateletete ettt

SN
555

SRS
d”%@%

45
4505
&
S50
&
4505

L

00006
03000000

ot
eteta ettt

ot
SIS
R

00000‘6
*:’0’0#00_0_000
S

oo,
oLy,

oSeTetete Malad Gorge

o
:3000{000

,.
L
K
SRR
5
L

L
. .
0’

el
aserele

atels!

55
525
255
55

&
o
3535

53525
ettt

oseietete G5
% Soretiteret 505050

e

53525
ettt

o
&
55

atatele G S SO
S S S S S50 S
rjssatesetetetotatetotatetototetotatetots SRS

2
S
25
!
25
ettt

S5
&
&
&
&5

S5
$?¥¥§‘

hatele!
Pateletele!

505

42

etetetele!

e

%
355
3535
S5
&
&

L

35 S50
ateteteres ieieiee

3 o 0 ; 0‘00

L2
L

L

5 &

L
L
L
g
g
g

& & & SIS
35 atetele eietele S5 atetele o5
K S LRl G

KIRLILRLLS R RIRLLRLK

L L o

2
!

2
!

53
S50
&
525
e
525
betetele

2525
52525
betetele
o

53525
betetele

Tagelels

!

&
a5
&
%!
¢35
asete!

*
*
3
o5
5,
RS

55

L

. ol 4 4 ;
ole atetele [50S84 atetele atetele atetele otetele S

Seteratatatetateretetteratele Biateteratetatetatetatetetatetuterutetetels esetatateraterataratetetotototatetototoratotetodl.
R ALRRLRLES, B R R R ARRRRR,

P

!
5

S5

S

SO
&5

L

2505
505

Spring Discharge Area
Into River.

525
S
25
betetele

3535
558
45

&
¢

o
o’
o’
.

{3
¥ ;

betetele!

iuleteletets! atetele otetele atetele Tatetele Teled.
erete! 05 S S S S S S550 )
SRS SRS SR SR SRS \

&5

&

SRR
&5

I
I
’3\00 o

e

L

&
252
&
o
&

&5
2525
S

S

o

o

o
e
o
g

355 S50 S50 &
2555 2555 2555
B T S o e s,
B e b Tt
: 2555 e

; Bdd o G
B 222t g
R

Pillow/rubble zone

3554053844444

Ao e s

Glenns Ferry Formation

46



Malad Gorge Tracer Test

Charcoal packet concentrations of Fluorescein dye "
(not water concentration) 3
T T il = 1
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