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Green River Razorback Sucker Spawning Reach
Hydrologic Study Near Jensen, Utah

I. Introduction

This study presents the results of a hydrographic data collection project on the Green
River near the Dinosaur National Monument Quarry. The primary focus of the study was to
investigate the hydraulic flow conditions and channel geometry changes at a large cobble bar
which splits the river several miles downstream of the Jensen bridge. This vegetated cobble
bar (or island since the bar has perennial vegetation) is referred to as the razorback sucker
spawning bar. The upstream extent of the bar is slightly inundated during the spring runoff,
but the main portion of the bar has not been covered with water in recent years based on the
established upland semi-arid vegetation. Razorback suckers (an endangered fish species in the

Colorado River system) has been observed to spawn over the cobble substrate in the channels
around the bar.

River cross sections were surveyed in this bar reach before, during and after the 1993
spring high flows in the Green River. Peak discharge exceeded 20,000 cfs in early June based
on preliminary estimates of the Jensen USGS gaging station just a few miles upstream of the
spawning bar. Three cross sections were located upstream of the bar, two cross sections were
surveyed across the bar and three cross sections were established just downstream of the bar.
Monitoring these cross sections during the course of the spring runoff enabled an analysis of
the river response to the spring runoff sediment load. In addition to the cross section surveys,

river discharge, suspended sediment load and bed material size were investigated and are
discussed in this report.

As compliment to the spawning bar investigation, additional hydrographic data was
collected in a reach of the Green River near a series of abandoned meander bends just
downstream of the Monument entrance. On the east side of the Green River, about one-half
mile downstream of the Monument boundary, the abandoned meander bends store ponded
water throughout the spring and summer to create the Escalante wetlands. River cross sections
were surveyed to predict overbank flows into the Escalante Wetlands. The wetlands serve as

migratory waterfow] habitat and are projected to be a larval fish recruitment site for the
razorback sucker.



The entire study reach, from the razorback spawning site to the downstream wetlands
is seven miles long. Several cross sections were surveyed in the intervening reach between the
spawning site and the wetlands to create a single hydrologic reach for water surface simulation
with the Corps of Engineers (COE) HEC-2 computer model. Water surface elevations were
predicted for all 23 cross sections in the study reach.

To supplement the river survey data, several wetlands cross sections were surveyed with
a total station. In addition, numerous topographic shots were surveyed at various locations in
the wetlands to determine possible flow paths and potential water surface elevations. This
topographic survey data was compiled and analyzed to determine the potential for inundating
the wetlands with river flows. The proposed hydrologic connection of the river and wetlands
would occur for a prescribed frequency of flows.

This report is organized into the following sections: a brief description the Green River
study reach; report on the data collection methods; presentation of the field data analyses and
results; summary and conclusions; and recommendations. The original cross section data and
discharge data, bed material size distribution results and photos of all the cross sections are
presented in accompanying Appendices.



II. Description of the Green River Study Reach

At the start of the study reach, a large vegetated sand and cobble bar has evolved
downstream of the sharp bend in the river. A close examination of the river channel
morphology reveals this bar to be located just upstream of a constriction in the canyon walls.
The river course is pinched between the mancos shale escarpment on the south and a small
bedrock outcrop on the north. The original bar may have evolved as cobbles and boulders
deposited in the backwater upstream of the constriction during extreme floods. The coarse bed
material would have formed a bar which was subsequently covered by sand (both fluvial and
windborn) and vegetation. Such extreme flooding may have been the result of glacial melt.

The flow now splits around this vegetated bar (referred to as the razorback sucker
spawning bar or just ’spawning bar’) and is actively eroding the talus slopes on each side of
the river. The surface of the vegetated portion of the lower bar is approximately 8 ft higher
than the river bed indicating that some channel incision may have occurred. There are several
old flow paths across north (right) side of the bar; evidence that this part of the bar has been
reworked by historical flows. The highest portion of the bar has dense tamarisks and upland
vegetation such as sage and prickly pear cactus.

Upstream of the bar from cross section E-1 to E-3, the river channel is confined by
vegetated banks and has a cobble substrate. This substrate is covered by sand at various flows
depending on the incoming sediment load to the reach, the sand on the bed and the river
discharge. The sand bedforms appear primarily as sand dunes or sand strings.

From cross section E-3 to E-5.1 the river splits around the spawning bar. During low
flow a slight riffle appears at the start of the bar just after the adverse slope. At high flow, this
riffle disappears. Approximately three quarters of the river discharge is conveyed by the left
(south) channel during moderate to high flows around the spawning bar with a thalweg located
along the left bank at the bedrock contact. The left channel bed material consists of bedrock
along the left bank, and boulders and cobbles across the rest of the channel. Sand may cover
a portion or most of the bed at different flow stages. The right channel is also primarily
cobbles but appears to have a greater percentage of the bed covered by sand. The right
channel bed appears to more actively adjust to changing sediment load conditions than the left
channel where the sand sized sediment seems remains in transport.



The razorback sucker spawning bar is located 7.5 miles downstream of the Split
Mountain Gorge Campground on the south flank of the Split Mountain anticline. Seven miles
further downstream is the Escalante Wetlands (Figure 1). A variety of topographic conditions
are found in this broad river valley. At the start of the study rcach near the spawning bar, the
river had pushed a series of mecander bends across the old valley bottoms, cutting both
vertically and laterally, leaving large croded hills above the river course. A steep, high cobbled
river terrace can be seen along the river to the north near the upstream extent of the reach and
to south where the river opens into a wide valley. Along the south bank at the spawning bar

site, the river contacts the steep mancos shale escarpment.

Once the river flows out into the valley. a long sweeping meander bend brings it to the
north side of the valley. At this location. near the Dinosaur Quarry Road, there is a small
vegetated floodplain to the north. slightly sloping to the hogbacks associated with the Split
Mountain uplift. A broad. flat cultivated floodplain extends to the south. Further downstream,
the river bends sharply to the south against the west valley walls (Photo 1). The wetlands are
located downstream of this bend on the east side of the river below the slightly rising bluff line
marking the edge of the cultivated floodplain (Figure 1).

Photo 1. Downstream View of the Green River Looking South
(Escalante Wetlands are to the East of the River at Bend in the Distance)



The Escalante Wetlands are a relatively recently phenomena in the river valley (post
1900; Cooper and Severn, 1994). The wetlands hydrology evolved in a series of old
abandoned meander bends after 1937 based on aerial photography (Cooper and Severn, 1994).
These meander bends have remnant depressions of the old river bed which may capture and
store windblown snow in the late winter or early spring. In April and May, while the river is
rising, the melting snow and spring precipitation adds to the surface water in these depressions
and the ponded water surface expands. The wetlands become excellent habitat for migratory
waterfowl. As summer ensues, the wetlands began to diminish through evaporation and
groundwater flow to the old river channel alluvium. There was no overbank flow from the
river to the wetlands in 1993.

By late fall, the wetland ponds usually decrease to a relatively small surface water area
which is densely vegetated with healthy cattails and bulrush. The wetlands water surface area
decreases throughout the summer despite being fed by seepage from the sloping bluffs to the
east. This groundwater seepage inflow to the wetlands is irrigation seepage water from the
cultivated ranch land to the east. High summer water temperatures in the wetlands increase
the evaporation losses and groundwater seepage draining the wetland ponds may increase as
the river level drops. The irrigation groundwater seepage from the bluffs is insufficient to
sustain a constant wetland water surface throughout the year. Historical observations have
indicated that in some years the ponded water in the wetlands may virtually disappear by mid-
fall. This was substantiated by observations of cracks in the bottom muds by Cooper and
Severn (1994; p. 64-5) who related that the "...wetland had been dry, mostly likely over the
past winter." ’
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