
Geo 402/502, Geomorphology, Dr. Crosby


Greys River Field Trip, Wyoming

Goals:
· To have a fine time in a beautiful field area with a group of positive, enthusiastic and motivated students.  To get to know each other better.
· To recognize the interplay between multiple geomorphic processes in the same environment (Fluvial, Hillslope, Glacial, Land-Use).
· To keep an organized and active field book that contains observations and interpretations as well as your own musing on the experience.

· To become proficient at measuring river discharge and channel geometry using velocimeters, tapes, laser rangefinders.
· To use measurements of river discharge and channel geometry to evaluate the applicability of scaling relationships in this fluvial system.
· To begin thinking about the impacts of land-use (roads, timber, agriculture, grazing) on geomorphic and ecological systems.
· To recognize the record and impact of active tectonics on the geomorphic system.
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Why is this watershed so special?
· Large (1160 km2) watershed with no major water withdraws or development
· Basin form influenced by lithologic and active tectonics structures.  Landslides!
· Headwaters contain the triple divide for the Colorado, Columbia and Great Basin

· A road runs the entire length of the channel and the waters can be waded.
[image: image2.png]Ele Edt Vew Hgtory

Bookmarks

Tools tielp

e @un

L itpiocalve.con/

Google

1] 1dsho state Universiey |11 vera: Databases &

L Barracuda Spam Fire,

@ quick search Form | benjarin crosby @ 15U

Bookmarks

Google Maps:

| | ZZuscsReal Time Water Datafor USGS ... | | | Live Search

Gaging station - Google Search

search |

= (= Ben's Bookmarks
] sl Streamflow Tutoria -
airbarne 1 Corporation,

Bark Material Cheractei.
ARCUS | Arcti System Sl
Danel Kaufnan
INSTARR QGISL: Paleogla
About CCHRC
ASA Ideho Space Gran:
2008 GRO Felwships For.
nsf.gov - Offce of Poar P
PRI - Permarost Young
Arctic Porta - APECS
HGPR homepage
6 2007 Fal Meeting: San .
[} Forest Roads: A Synthes.
([} Wiyoming GI5 Coordnati
([} wivoming GI5 Coordnati.
(@ Geologic Mapping Projects.
[} Contact Iformation — 1
([} Tntegrating Research an
([} USGS (5. Geological 5r.
[} THREADS - ESRI Discussio,
[} LDAR { ALSM at rizana 5
([} surfcial Geologc Map of .
# blaska Aquatc Resaurces
[} AWSHED Dowrioads
[} wekame to ACIA
([} Global Outiook for e and,
& National Weather Service:
HGPR Symposium - Y Re.
Proposal Summary Instruc
June 8, 2007, Hour Ore:
american Geologica Inst,
Bear River Water Relase.
¥y World I3 1 AboLt Hy
makezine com: MAKE: Tec
Indexcof toolkigsireauest
P 4RCUS | Annual Meetings,
[} Howux
[} LADWP: Los Angees A
[} Eastern Sera Field Trip

DODDDDDDDDODE

DODDDDDC

] 2005 Friends of the Pleist,
[} Geslogy by Lightplane.

=l

0 Live Search

Welcome  Collections v

&

20 3 v

Grants Pass,
A

ca

Sania Rosa,

Microoft®
ual Earth™

HISO0, Gporand |+

MeMinnvite” Salem
pe

lbany
Tonalls
Evgen

PSSy Mediord
-TAshland.

Valleo®

San Francisco® - Modesto 1/

Hayward
SanJose”

Sania o’ oy

Montere,” _Salinas

© 2007 Microsoft Carparation

Driving directions

A

Warm,
Springs
e\

Chic Paradise
= Reno
o
LiFoRNIA |
Da, @Clus Heighis .
Sacramento

oNapa
tockon
s

@ Turlool® Merced
oLos Banos.

e
Paso R,
Santuis Ohips,
Sania Marig, R

Lomooc

Traffic

| Casoniciy ‘ )

Yoseniia

Hanforda  gVisalia
Tulare

Wasco Beiano

Frivacy Code of Conduct Legal Trademarks Developers

Searth for a business or category
Enter city, address, or landmark el

Businesses

Locate me  Share v Print v
N
£ Charns,
Riar oo
vl
Widemnas
e

“Swalla Walla’ .\

pozeman~Plings |
b \

3 Absaroka Beariooth i H
( e Wikderness .. IR,

Yellowsione

LV
. :

G
NRAL :

v "~ Washakie
TDINA Widerness

Jdaho Falls
H

SN\T

Laramia® __ Cheyenne
“Columbing”
For Collns

Lovetanda

Logiont
e 9™

COLORADO  Denver® ol

Grand Junction Colorado
o ¥ oSPrings

Oger,
Goet) Giayion .
©al Lake Gity
Fandy
o
Provo

T oA

g Dinsaur

Greele
e Gresley

Uiniah
and

Ouray
IR

u H

“NEVaADA

Pusblo
Pt

Weminiche

Re A Widerness

Dedh
Valley
NP\

cPortervle
Ridgecrest

SEs

Bulhead City]  ddngman

o
Bakersfeld
Lancaster,,

2uind -
Barsiow Prescott TR " “Albigisras

et

About | Help | Feedback

Transferring data from msnportal 112,207,

net,





The triple divide is the headwaters for the Columbia, Colorado and Great Basin Systems.

Tasks at hand:

1. At 5-10 locations along the Greys River and its tributaries we will measure water discharge (two methods), channel width, slope and depth, and sediment grainsize.

2. At 2-3 locations we will observe recent landslides and discuss their impact on the fluvial and hillslope systems.  Why do they occur?  How extensive are they?

3. At 2-3 locations we will try to find evidence of recent deformation along the normal fault that runs along the East side of the valley.

4. At each location and during transit we will stay aware of the land-use practices that are ongoing in this watershed.

5. As we will cover a lot of ground, try to pay attention to our location as we go
6. This data will be transferred to excel spreadsheets and used in the upcoming large assignment.  Do take good notes and be attentive.
[image: image3.emf]
(Harbor, 1997)
Suggested Measurement Stations

-dots locate discharge and chan morphology msmt locations

-plus’ mark fault scarp locations

[image: image4.png]ArcMap - Arcinfo

Fle Edt View Insert Selection Tooks Window Help

=lolx|

DEHS % B@X |0 |7 H2®sa|w (@ :x

st = | Lver [ gove_tom o

|

Bros2 S| @@ | sodmn -

Lo |

E
AN -S[2nn%| [ BRE[EE DD RBEE | E |

|
l
|
|
|

PEIRIE T

*

£ 0 fauks_dd

£ 0 deco_line

£ 0 deco_poly
-

B0 greys_roads
— <allother values>

Fec

— 21

— a3

— a3t

- Ast
— ae0
~an
— a7
O GE0_Greys River_to0ks
£ 0 quadiook
]
Qls_maps_ED_Map.
quadszdk
Greys DRG
reys_tom_acc
<VALLE>

£ 0 greys_tom_dem
vaue
Imqh 3466.57
Low: 1713.94
£ 0 greys_tomsp

vaue
Hioh : 81,8535

Law:o

5 00 greys_tom_shd
vaue
Hioh - 254

;I—I;l;I

Displey [ Souce ] Selection

s ‘
ez~ | > | 2] 1o [cretotonresre

| et [ i o0

[ [54091.475 4710148.601 Meters





[image: image5.emf]
[image: image6.png]USGS 13023000 GREYS RIVER AB RESERVOIR NR ALPINE WY

600
g 500
M AWy
5 - VUN
g Lbap
., 88 BABABAN,
8 EYYNVNN
2 ABA AL
3 300
200

fug 18 fug 25 Sep 61 Sep 68 Sep 15
~ Provisional Data Subject to Revision -

£ Wedian daily statistic (55 years) X Measured discharge
— Discharge



[image: image7.png]Median
diameter in

256
128
64
el
16

05
05
0125
006
0
0015
0008
0004

Phi
Seale

k3
7
5
5
4
3
2

Sediment name

Boulder gravel
Course cobble gravel
Fine cabble gravel

¥ ery course pebble gravel
Course pebible gravel
Medium pebible gravel
Fine pebble gravel

¥ exy fine pebble gravel
Vory course sand

Coarse sand

Medivm sand

Fine sand

¥ ery fine sand

Caarse it
Medium sit
Fine sitt

¥ ery fine silt
Clay




	Daily discharge statistics, in cfs, for Sep 15 based on 55 years of record more

	Min
(1977)
	Most Recent
Instantaneous
Value
	20th
percen-
tile
	Median
	Mean
	80th
percen-
tile
	Max
(1997)

	193
	247
	268
	347
	365
	444
	603


Resources:

Harbor, David J., 1997, Landscape evolution at the margin of the Basin and Range, Geology, v. 25, no. 12, p. 1111-1114.

Jones, L C Allen, 1995, The Quaternary geology of the eastern side of the Greys River valley and the neotectonics of the Greys River Fault in western Wyoming, M.S. Thesis, Utah State University, Logan, UT
The Greys River fault is the easternmost active normal fault associated with Basin and Range extension in the Intermountain seismic belt. It is a north-south trending normal fault, located in the Sevier-age fold and thrust belt of western Wyoming, and bounds the west side of the Wyoming Range. The fault is at least 54 km long, and juxtaposes Permo-Pennsylvanian Wells Formation against various Triassic formations. Throw ranges from 100-1000 m. Seismic reflection data suggest that the Greys River fault is a listric normal fault that soles into the Darby thrust at depth. The fault offsets late Quaternary deposits on the west flank of the Wyoming Range. These deposits were mapped and differentiated on the basis of provenance and weathering characteristics. Four sets of moraines were identified in the study area. The moraines segregated into a local four-fold relative age sequence based on topographic position and relative dating parameters. The four-fold relative age sequence was correlated to Blackwelder's original Rocky Mountain glacial chronology. The most extensive glacial deposits were correlated to the late Pinedale glacial advance. Alluvial deposits associated with the Pinedale glacial cycle also contain evidence for late Quaternary faulting on the Greys River fault. Maximum vertical surface displacements of late Quaternary deposits range from 8.6 m in Blind Bull Creek to 8.3 m in Box Canyon, 25 kilometers to the south. Between these points, vertical surface offset ranges from 3 to 8.2 meters. Three trenches were excavated in a late Pinedale alluvial terrace complex in Sheep Creek across a 7.5-meter scarp, a 3.1-meter scarp, and a 7.5-meter scarp-graben. The trenches revealed evidence for two paleoseismic displacements, the ages of which were constrained by eight radiocarbon dates. The most recent event involved a maximum displacement of 4.5 meters and occurred between 2110+ or -60 and 2910+ or -60 (super 14) C years BP. The earlier event was associated with a maximum observed displacement of 3.2 meters and occurred between 5080 + or -60 and 5310 + or -60 (super 14) C years BP. The moment magnitudes for these events, calculated from displacement and surface rupture length, range from M (sub w) = 6.9 to 7.4 for both events. Scarp heights indicate an uplift rate of 1.11 mm/year. If the late Pinedale alluvium is 44,000 years old, then it appears no events occurred between 44,000 yr BP and 5310 (super 14) C yr BP, and two events have occurred between 5310 (super 14) C yr BP and 2110 (super 14) C yr BP. Such irregular recurrence interval is typical for normal faults in the Basin and Range and makes long-term prediction difficult.

Love and Christiansen, 1985, Geologic Map of Wyoming 
McKissock, Richard P; Stephens, George C, 2003, Geologic mapping for recognition and classification of slope movements in the lower Greys River valley, Lincoln County, Wyoming, Abstracts with Programs - Geological Society of America, vol.35, no.6, pp.70 
Greys River Realtime USGS Gaging Station:

http://waterdata.usgs.gov/nwis/uv?cb_00060=on&cb_00065=on&format=gif_default&period=31&site_no=13023000
Wyoming Geographic Information Science Center WyGISC: Good Data!

http://www.wygisc.uwyo.edu/clearinghouse/datalist.html
Greys River
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