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1.0 Introduction
As described in the Task Order 1 (2004) Scope of Work, the purpose of this Activities Letter
Report is to summarize activities conducted during the initial task order and highlight any
potential fatal flaws identified during 2004 activities.   The project team has taken the scope
described “letter” report and expanded it to include methodologies, more detailed
descriptions where applicable, and preliminary data, to provide the reader with a more
comprehensive understanding of the current status of the study.

Initial Task Order 1 activities included:
• Reconnaissance flight

- The project team conducted a reconnaissance flight of the lower
Colorado River on July 29, 2004.  During that flight, the team took
digital video of the river channel and immediate riparian corridor
from Matagorda Bay to approximately Webberville, TX. 

• Aerial photography – data collection and compilation, 
- The project team obtained aerial photographs for the Colorado River

corridor from San Saba County to Matagorda County, Texas in the
form of black and white .tif images from the LCRA.  

• Existing biological, chemical, and physical data review
- Details associated with existing data collection and review activities

were provided in the Data Review Summary Report previously
submitted. In summary, the initial data review and literature search
provided the project team with a wealth of information to assist in
continued development of the study.  

These initial activities culminated in the drafting and submittal of a Data Review Summary
Report and Conceptual Flow Chart in mid-October 2004.  The Data Review Summary report
described the collection of and then summarized the relevant data and reports, highlighted
the current scientific literature and theory relative to the key components of the instream
flow discipline (i.e., aquatic habitat, sediment transport, riparian communities), identified
some additional data gaps, and provided information to the project team beneficial in
evaluating project assumptions. The conceptual flowchart provided a schematic view of the
overall proposed study design for the Colorado River Flow Relationships to Aquatic Habitat
and State Threatened Species: Blue Sucker study.  The focus of this report will be on the
activities that were completed since the submittal of the above mentioned deliverables.
These include:

• Habitat Mapping – Instream and Riparian
• Intensive Site Selection
• Blue Sucker – Collection, Tagging, and Tracking
• Fish Collections to supplement fish habitat guild development

All mapping and data presented in this report are in preliminary form and will likely evolve
as additional activities and analyses are conducted.  
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2.0 Habitat Mapping – Instream and Riparian
Draft meso-scale maps of instream and riparian habitat were developed by the BIO-WEST
project team using LCRA-provided aerial photography and video footage of the entire
project area collected via a low-level flight (~1000 feet) conducted by BIO-WEST during
lower flow conditions (approximately 1,000 to 1,500 cfs throughout the river) on July 29,
2004.  The BIO-WEST team first obtained the aerial photography of the Colorado River from
Longhorn Dam in the City of Austin to Matagorda Bay in the form of black and white .tif
images from the LCRA to serve as the GIS base layer for these maps.  The aerial
photographs were taken from February 19, 1998 through February 19, 1999 during a past
project and have a flight scale of 1” = 1400’ and a mapping scale of 1” = 200’.  

The instream habitat map development was conducted by a BIO-WEST fish biologist and a
hydraulic modeler to ensure that critical habitat features were accurately delineated.
Individual habitat features were drawn using AutoCAD with the Riverfront “waterbodies”
shapefile provided by LCRA as a guide to the river boundary.  The features were delineated
directly over the orthorectified aerial photography, which provided sufficient resolution to
identify most habitat features.  The video footage provided an excellent overhead view of
current conditions and distinct instream habitat features (e.g., riffles, boulder fields,
backwater habitat, etc.) to verify habitat observed on the aerial photographs and to augment
this data with additional habitat identification. Instream habitat was delineated in this way
between an area just downstream of Longhorn dam and the Bay City dam.  The resulting
AutoCAD .dxf file was then imported into ESRI ArcView software to create individual
shapefiles for each habitat feature (backwater, boulders, cobble bar, eroding shoreline,
island, pool, riffle, run, sand/gravel bar, and tributary).  Pools and riffles were not always
distinct on the imagery or video footage and may be under-represented on the maps (thus
run habitat may be over-represented).  Some boulder fields also may not have been
delineated if the habitat was largely submerged.

To delineate riparian habitat, the buffer tool was used to create a shapefile with a polygon of
100-meters from the edge of each shoreline of the main river channel (this was also used to
limit tributary habitat to the same distance from the confluence with the river).  Individual
habitat features were then delineated primarily from the aerial photography with the video
footage used as a verification tool where necessary.  This map was generated by a
wildlife/riparian biologist using the “cut polygons” feature in ArcView and identified as one
of the following: agricultural/cropland; disturbed; developed; herbaceous; shrub/scrub;
wooded; and water feature (pond).  Because of the complexity of the riparian habitat
compared to instream habitat features, changes in scale could have a substantial influence
on accuracy, so to maintain a consistent level of accuracy, all features were delineated at a
scale of 1:4000.   

Quality assurance / quality control (QA/QC) field and desktop efforts were conducted to
verify the accuracy the data.  Field activities consisted of two biologists evaluating all major
roadways and numerous minor roadways that cross or run adjacent to the river.  Once on
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site, the biologists took pictures of and recorded the upstream and downstream instream
habitat types and the riparian habitat types in the four quadrats surrounding the
intersection.  Desktop QA/QC was performed by aquatic biologists who have experience or
gained experience through this study with specific river reaches.  However, these files
continue to be a work in progress and some changes are anticipated as detailed evaluations
are conducted at the individual intensive study sites.  

To date, all instream and riparian habitat features have been reviewed to verify that each is
mutually exclusive of other habitats (e.g., a riffle feature within a long run is “cut out” so
that both habitat features are not occupying the same area).  The riparian habitat has also
been reviewed to verify that each “cut polygon” was accurately labeled and that “sliver
polygons” were removed; however with the scope of this project (292 river miles), this is a
time-consuming task and the level of effort was not consistent with what will be conducted
for the final deliverable.  For now, these files are being used by the project team to provide
an estimate of total habitat features in five river segments and at a finer scale within each
proposed hydraulic modeling site.  To provide these files as 100% accurate deliverables to
LCRA, more time will be needed to review them after all changes to the habitat features
have been finalized.

A total of 16 shapefiles (attached in digital format) have been generated so far for this
project and these are provided as interim deliverables.  Each of the 10 instream habitat types
(backwater, boulders, cobble bar, eroding shoreline, island, pool, riffle, run, sand/gravel bar,
and tributary) is included in a separate shapefile that includes the entire project area from
Longhorn dam to Bay City dam.  The riparian habitat was treated differently with all habitat
types originally incorporated into a single shapefile and ultimately separated into five
shapefiles, one for each river segment.  The last shapefile outlines the proposed intensive
study sites selected for intensive surveying and hydraulic modeling for the next phase of
this study.  An ArcView project file (.mxd) is not provided as a deliverable, because, as
discussed within the GIS workgroup, there are two versions of ArcView currently in use by
the project team (8.3 and 9.0) and they generate incompatible files; however the individual
shapefiles will work with either version of the software.  All of these shapefiles are projected
in Texas State Plane, Central Zone, NAD83, (U.S. survey ft.) as per LCRA request and thus,
these shapefiles will overlay on the LCRA riverfront imagery (aerial photography) data.  

3.0 Intensive Site Selection
For intensive study site selection, the river was divided into five segments as per the Mosier
and Ray (1992) study (Figure 1).  Those five segments include Webberville, Bastrop,
Smithville, Eagle Lake, and Egypt.  As discussed in Mosier and Ray (1992), the delineation
of these five segments was based on the geological features of the river basin.  The river
miles (RM) associated with each segment are presented below with a detailed description of
each in Mosier and Ray (1992).
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Figure 1.

• Webberville Segment:  (River Mile (RM) 290 to RM 258) Austin to Utley;

• Bastrop Segment:   (RM 258 to RM 237)  Utley to Bastrop;

• Smithville Segment:  (RM 237 to RM 137) Bastrop to the confluence of
Cummins Creek in Columbus;

• Eagle Lake Segment:  (RM 137 to RM 100) downstream of Columbus to
Garwood; and

• Egypt Segment:  (RM 100 to RM 34) downstream of Garwood to Bay City.

The intensive site selection process involved calculating the relative proportion of each
habitat type (instream and riparian) for each of the five segments.  These were calculated
from the shapefiles and are presented in Table 1 (instream habitat) and Table 2 (riparian
habitat).  
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Table 1.  Relative abundance (percentage) of each instream habitat feature in the five
Colorado River segments.

Segment Backwater Boulders
Cobble

Bar Islands Tributary Pool Riffle Run

Sand-
Gravel

Bar

Webberville 8.7 0.1 0.1 9.4 0.3 0.0 81.3 0.2
Bastrop 0.3 1.1 2.4 0.1 95.9 0.2
Smithville 2.3 0.1 4.4 0.3 0.7 91.4 0.6
Eagle Lake 1.4 1.1 0.1 0.6 0.5 95.5 0.8
Egypt 0.8 0.4 0.1 0.5 0.1 97.7 0.3

Table 2. Relative abundance (percentage) of each riparian habitat feature in five
Colorado River segments.

Segment Cropland/Ag Disturbed Developed Herbaceous Shrub/Scrub
Water

Feature Wooded

Webberville 6.4 10.0 7.9 17.8 5.2 2.0 50.8
Bastrop 6.8 4.5 6.2 19.5 1.2 0.0 61.8
Smithville 6.1 9.5 3.5 28.3 5.1 0.1 47.5
Eagle Lake 6.2 17.0 3.5 23.4 6.5 0.4 42.9
Egypt 4.1 13.9 3.2 19.1 4.8 0.0 54.8

As described in the detailed study plan, the project team implemented the representative
reach approach.  The reasoning behind the representative reach approach is that in general,
the mesohabitat types within each segment tend to occur in a repetitive pattern and each
major mesohabitat type found per segment is represented at least once in a relatively long
reach of stream.  The general rule of thumb for a representative reach is approximately 10-30
channel widths in length.  For the lower Colorado River that would equivocate to intensive
sites of approximately 0.5 to 1.0 mile in length.   

The project team then identified multiple representative reaches within each of these
designated segments.  Criteria used to evaluate theses reaches included:

• habitat mapping (instream and riparian)
o types of instream and riparian mesohabitats found within each

representative reach and how that relates to the overall segment
• water quality 

o areas where water quality may be of greatest concern during low and/or
high flows

• special aquatic habitat features
o blue sucker (State threatened species) requirements

 boulder/bedrock outcrop areas – key for adult blue sucker habitat
 large gravel/cobble riffle areas – key for blue sucker spawning
 side channels, islands, backwaters - potentially key habitat for

juvenile and larval blue suckers and other native fish
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• distance to boat ramp (access)
o logistics

• high flow evaluation
o On December 8, 2004, the project team conducted an aerial

reconnaissance of the ten proposed sites to evaluate the post-flood
condition of the sites.  A qualitative evaluation of impacts to each site was
conducted.

One important additional criterion that will need to be evaluated early in 2005 will be
property access.  Although the majority of work will take place within the river channel,
controls points/targets for surveying will need to be located at distances away from the
channel.

Habitat mapping in conjunction with the above mentioned criteria were used to narrow
down the selected representative reaches to ten proposed intensive sites.  A shapefile with
individual polygons delineating each of the hydraulic modeling sites was created and
calculations of relative instream and riparian habitat were conducted (Tables 3 and 4).

Table 3.  Relative abundance (percentage) of instream habitat features in the ten hydraulic
modeling sites.

Site Description Backwater Boulders Islands Riffle Run
Sand-Gravel

Bar

1 Longhorn dam 2.5 97.5
2 Ultey 5.9 19.1 74.0 1.0
3 Bastrop 1.0 7.1 1.7 88.3 2.0
4 Smithville 1 2.0 98.0
5 Smithville 2 4.3 1.8 2.4 91.5
6 LaGrange 4.0 2.2 5.1 8.7 79.7 0.3

7 Columbus 89.7 10.3
8 Altair 0.7 0.9 11.6 86.9
9 Wharton 1.1 95.9 2.9

10 Lane City 1.6 0.3 7.4 90.7

Table 4. Relative abundance (percentage) of riparian habitat features in the ten hydraulic
modeling sites.

Site Description Cropland/Ag Disturbed Developed Herbaceous Shrub/Scrub Wooded
Water

Feature

1 Longhorn dam 4.0 37.8 7.5 50.7
2 Ultey 14.3 0.5 16.6 68.5
3 Bastrop 5.9 0.8 7.3 86.0
4 Smithville 1 5.3 4.1 2.2 35.4 1.0 51.9
5 Smithville 2 12.0 2.7 37.2 8.6 39.5
6 LaGrange 7.0 4.0 1.2 19.7 4.5 63.7
7 Columbus 14.6 7.1 56.8 7.6 13.8

8 Altair 21.2 42.2 3.1 31.9 1.5
9 Wharton 9.1 12.1 16.5 62.2

10 Lane City 10.4 10.5 1.1 2.9 15.2 59.9
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Each of the proposed intensive sites is depicted below along with a brief description of the
key aspects of the site.

Longhorn Dam:  This site is located in the Webberville segment just below Longhorn Dam.
The hydraulic and water quality characteristics of this site are dominated by releases from
the Highland Lakes and return flows from the City of Austin’s wastewater treatment plants.
During the irrigation season, daily hydroelectric activities commonly result in a daily stage
change of more than three feet at the Highway 183 bridge just downstream from this site.
This site will also be the first area of the river to be potentially impacted by poor water
quality conditions because of the dominance of return flows during low flow periods.  The
most dominant instream categories for the Webberville segment are also the most dominant
for this site.  The most dominant riparian category (wooded) for the Webberville segment is
also represented well at this site.  There is more developed riparian within this site than in
the segment because of the location within the city of Austin.
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Utley:  This site is located in the Webberville segment just downstream of the Highway 969
bridge near Utley.  This site is not nearly as influenced by hydropeaking activities as the
proposed Longhorn Dam site.  However, there are still multiple wastewater treatment plant
discharge locations downstream of the Highway 183 bridge (downstream of the Longhorn
Dam Site) and upstream of the proposed Utley location.  Therefore, the river through this
site is still dominated by Highland Lake releases and return flows from wastewater
treatment plants posing a potential water quality concern.  The most dominant instream and
riparian habitat types for this segment are well represented within this site.  Additionally,
this site is located between two known locations of adult blue suckers (Webberville and
Bastrop).  The importance of that is this site maintains both side channel habitat (that may
be important for larval and/or juvenile blue sucker drifting down from Webberville) and an
extended cobble bar (that may be important for spawning blue suckers from either location).
There is also a boat ramp underneath the Highway 969 bridge providing easy access to the
site. 
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Bastrop:   This site is the only site proposed for the Bastrop segment and actually overlays a
major portion of one of the original Mosier and Ray (1992) sites.  This was purposely done at
this and two other locations to observe changes in the river over the past 15 years.  This site
maintains an extended area of sandstone formations and boulders that provide excellent
adult blue sucker habitat.  In general the channel is narrower through this reach with one
diversion (Lake Bastrop) being located at the upper end of the reach.  In general, the most
dominant instream and riparian habitat types for this segment are well represented within
this site. The one exception is the overrepresentation of the boulder habitat within the site
which was purposely done because of its importance as adult blue sucker habitat.  This site
is accessible from the boat ramp at Fishermen’s Park in Bastrop.  
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Smithville 1:   This site is the first of three in the Smithville segment and the second site that
overlaps with a Mosier and Ray (1992) location.  This site includes a sandstone and
limestone outcrop and also includes a major sandstone bluff at Hardeman Bend.  At lower
flows, this outcrop forms a nice riffle complex with an extended cobble bar and is one of the
few locations at which blue sucker spawning activities have been observed.  Although the
instream habitat types listed for this site include predominantly run with some riffle, this is
an artifact of the aerial photography and video being taken at flows slightly higher than
those at which this site starts to exhibit considerable diversity on the upstream end.  As
such, this site was included because of that known habitat diversity at lower flows.  The
dominant riparian habitat types for the Smithville segment are well represented within this
reach.  As evidenced during the high flow evaluation flight, this location experiences
considerable over banking and disturbance on river right of the upstream end, yet the
channel likely because of the sandstone outcrop seems to maintain form.  This over banking
condition will lend well to the riparian and sediment transport components of the
evaluation.  This site is accessible from land via property adjacent to the river on the
upstream end of the site.



Colorado River Flow Relationships to Aquatic Habitat and State Threatened Species:  Blue Sucker

2004 ACTIVITIES REPORT 13

Smithville 2:  This site is located downstream of the city of Smithville and is the second
proposed site within the Smithville segment.  This site includes excellent habitat diversity
including a side channel, instream backwater, cobble riffle, and extended run.  The instream
backwater habitat in particular is somewhat of a unique habitat type within the Colorado
River.  Therefore, its inclusion within this site is very important.  As previously mentioned,
side channel and/or backwater habitat downstream of potential blue sucker spawning
locations may be extremely important.  Overall, the most dominant instream and riparian
habitat types for this segment are well represented within this site.  At the lower end of this
site on river right the river experiences considerable over banking at high flows.  
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LaGrange:  This is the final proposed site within the Smithville segment and is located
upstream of the city of LaGrange.  This site includes a large bedrock/boulder outcrop that
creates an extended area of rapids.  This is a key habitat type for adult blue suckers.
Additionally, this site includes a side channel area adjacent to the rapids that anecdotal
evidence suggests is preferred juvenile blue sucker habitat.  Overall, the most dominant
instream and riparian habitat types for this segment are well represented within this site.
As with the Bastrop site, the boulder and riffle categories are purposefully over represented
within the site.
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Columbus:  This site is located on the east side of the city of Columbus and is the first of
two sites located within the Eagle Lake segment.  The site is also located below the
confluence of Cummins Creek which is the largest tributary within this segment.  This site is
predominantly a run (typical of this segment) with extended sand bar formations on both
sides of the river.  At this site, the dominant instream habitat (run) as well as the secondary
riparian habitats are well represented.  The higher percentage of sand bar and herbaceous
was purposely selected to represent disturbed conditions that are evident within this
segment.  Throughout this segment, cropland/pastureland typically comes to edge of water
which leads to high levels of erosion and subsequently shifting conditions as displayed
within this site.  During the high flow evaluation flight, this site exhibited considerable
damage.
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Altair:  This site is located in the Eagle Lake segment immediately downstream of Lakeside
Irrigation District diversion and upstream of the Garwood Irrigation diversion.  This is the
final of three sites that has overlap with the original Mosier and Ray (1992) locations.  A
major clay/sandstone outcrop forms the most extensive rapids/riffle complex between
Columbus and the Gulf of Mexico.  This rapids/riffle complex provides key habitat for adult
blue suckers.  As with the LaGrange site, this site exhibits a side channel adjacent to the
main rapids/riffle complex.  As such, the amount of instream riffle habitat is purposely over
represented in this reach in comparison to the overall segment percentages.  However, the
other instream and riparian habitat categories are well represented in comparison with
segment results.  
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Wharton:  This site is located just upstream of the city of Wharton within the Egypt
segment.  The site is an extended run characterized by smaller substrate sizes (particularly
sand) and includes a nice side channel/island complex at the end of the proposed site on
river right.  Overall, the dominant instream and riparian habitat types for this segment are
well represented within this site.
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Lane City:  This is the second site in the Egypt segment and is located just downstream of
the Lane City diversion.  As with the Wharton site, this site is predominantly a run with
sand substrate as is representative of the entire segment.  This site is also located upstream
of any potential backwater effects of from the Bay City dam.
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4.0 Blue Sucker Activities

4.1 Collection and Tagging
The 2004 BIO-WEST/Biotactic/LCRA Collection, Tagging and Tracking Team met on the
morning of October 18 in Austin to finalize the sampling plan for blue suckers on the
Colorado River.  The first component of the study involved the establishment of a fixed
tracking station, designed to evaluate and log the direction of fish migration past the LCRA
Lakeside Irrigation District River Plant near Altair.  Upon arrival, the crew immediately
began laying coaxial cable between the scanning receiver and the sites chosen for placement
of upstream and downstream 6-element Yagi antennas.  Yagi antennas were affixed to metal
poles located on top of a concrete ring wall at approximately 45 degrees upstream and
downstream.  The tracking receiver was set to scan each unique frequency for 5.5 seconds in
both upstream and downstream directions.  With thirty implanted blue suckers, the total
scan time at the fixed station was therefore, 5.5 minutes.  After programming, the system
was tested by comparing received data while the crew systematically moved a submerged
test transmitter into and out of range from upstream and downstream by motorboat.  After
the system was tested, the receiver was set to scan for the first series of tags to be implanted
in fish caught at Columbus and Altair.

Fish collection and transmitter implantation began at the Columbus riffle on Tuesday,
October 19.  Five blue suckers ranging in size from 486 mm to 704 mm total length (TL) were
collected.  Four fish were surgically implanted with radio transmitters with a three year
battery life expectancy.  The largest fish collected was unable to recover from the boat
shocking activities and later expired.  This was the only fish lost during the entire sampling
effort.  To increase scientific understanding of the species, this fish was subsequently
dissected to determine gut contents, to examine ovary development and to collect structures
for ageing (otoliths, scales).  This fish was a gravid female with well developed ovaries that
contained a large number of well developed eggs.  The gut was nearly empty; however, the
hind gut contained fecal matter with the remains of aquatic invertebrates.

The crew then moved to the Altair riffle on the morning of October 20 to continue collection
and tagging activities.  This was the most successful day of fish collection, with thirteen blue
suckers collected, and successfully implanted with transmitters and released.  Fish ranged in
size from 521 mm to 705 mm total length.  As the project progressed, it became increasingly
clear that the gender of these fish could be externally assessed by the presence of tubercules
on the males; however, internal examinations of gonads were used for verification.  The
following day (October 21) the crew collected and tagged six blue suckers at LaGrange
ranging in size from 601 mm to 685 mm.  Fish were collected from the upstream end of the
main set of riffles and at smaller riffles located approximately 100 m upstream.  One male
that was collected was a ripe male.  The post-operative recovery chamber was ideally
located in a shady fast-flowing side channel beside the island.  After a minimum recovery
period of 45 minutes, all fish were released.  At Smithville (October 22), the crew collected
and tagged two male blue suckers (621 mm and 670 mm).
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Due to high water and turbid conditions resulting from extensive rainfall over the weekend,
it was deemed more practical to track some of the fish that were tagged the previous week
and let the water recede before attempting to collect at Bastrop.  As river conditions were
again amenable to collection, the crew met on October 27 in Bastrop for the final day of
sucker collection and surgery.  The crew set up the mobile surgical facility, and the
collection team set about their task of locating the final five blue suckers necessary to
accomplish the goal of thirty tagged fish.  Five fish were collected and tagged ranging in
size from 600 mm to 693 mm, and all but one fish were males, with one male that was ripe.
After the usual post-operative recovery period, all fish were released in a backwater area of
the main riffle.

Analysis of all blue suckers collected during the tagging session indicated a good
relationship between lengths and weights (Figure 2).  All were sufficiently large enough to
carry the implanted transmitters, without serious behavioral effects (Bunt 2004, per. comm.).

Figure 2.  Length weight analysis of blue suckers caught in the tagging phase of this study.
Note: one fish excluded from this analysis due to inaccurate weighing.

4.2 Genetic Samples
Genetic samples were taken in the form of fin clips from the first thirty blue suckers caught
in this study.  A 1-3 cm2 section of the soft tissue of the anal fin was taken from each fish
after surgery was performed, and subsequently placed into a vial containing 95% ethanol
for preservation.  Fin clips were collected of fish from each site where sampling of blue
suckers occurred (Altair, Bastrop, Columbus, La Grange, and Smithville).  Upon completion
of the tagging portion of the study, all genetic samples were sent to Mike Bessert at the
University of Nebraska for analysis, where he is working on his PhD project assessing
genetic differences in blue sucker populations across the country.  
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4.3 Tracking
During and subsequently upon completion of the tagging portion of this study, the project
team began tracking all radio-tagged blue suckers in the Colorado River.  Thus far, tracking
of tagged suckers has been accomplished in three ways: fixed station, boat, and plane.  The
fixed tracking station located at the LCRA Lakeside Facility is designed to evaluate and log
the direction (upstream, downstream) of fish migration.  The specifics of the fixed station
are described above.  Data from the receiver was downloaded on December 2 and 9 and is
currently being analyzed.

To track tagged blue suckers by boat and/or plane, the project team uses a SRX_400
Telemetry Receiver (Lotek Wireless, Inc.) and an H-antenna.  At each study site, the receiver
is set to scan for each unique frequency of the transmitters that were implanted in blue
suckers at that site. The initial focus of each tracking event is at the tagging locations to
maximize the efficiency of the tracking effort.  If individual fish are not present at the
tagging locations, then up- and downstream tracking by boat and/or plane takes place in the
attempt to locate all tagged individuals.  Upon receiving a signal from one of the
transmitters, the receiver is “locked on” and scanned only for that frequency until a positive
location of the fish can be made within a 5-m2 area (by boat / general location by plane).  If
the fish is found within the riffle area it was caught, a relative location within the riffle is
recorded (head, mid, tail).  When a tagged fish is located outside of the riffle, a GPS location
(northing, easting) is recorded.

Tracking of tagged blue suckers commenced on October 25 at the Altair study site.  The
tracking crew successfully located ten of thirteen tagged blue suckers at Altair by boat
(Table 5).  Since it was difficult to negotiate the riffle due to low flows, all seven fish found
on the riffle were tracked by foot on an island adjacent to the riffle.  The remaining three fish
that were located with the receiver were found downstream of the riffle.  Fish 149.460
(frequency) was located 1.2 km downstream in habitat characterized by slow-moving riffles
made up of gravelly substrate.  Fishes 149.640 and 149.600 were found in riffle (gravel)
habitat 1.9 km and 3.6 km downstream, respectively.  Overall, the crew tracked the length of
the river from the boat launch at Highway 90A to 4.0 km downstream of the Altair riffle.

On October 25 and 26, the tracking crew located three of four tagged fish at the Columbus
study site (Table 5).  Only fish 149.320 was located on the riffle itself where the fish was
caught one week earlier (Note: this fish was successfully located on both days).  Fish 149.340
was found in gravelly-riffle habitat near an island 2.4 km downstream of the study site.  Fish
149.380 moved a long distance to a riffle area next to an old bridge abutment 5.7 km
upstream.  Only fish 149.360 was not found even though the crew tracked 7.0 km upstream
and 6.5 km downstream of the main riffle.  Again, all tracking was done by boat.  

The crew began tracking fish by boat at the La Grange study site on October 28.  Tracking
was done from the boat launch in La Grange up to the main riffle (study site), where all (six
of six) tagged suckers were located (Table 5).  Fish 149.680 was located 2.7 km downstream
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from the study site in a gravelly riffle adjacent to an island.  Fishes 149.700 and 149.720 were
found in the tail and head of the main riffle, respectively.  Again, due to low flows, the crew
could not negotiate the boat above the riffle so the remaining fish were tracked by foot on an
island adjacent to the main riffle.  As a result, locations of tagged suckers were
approximated from the island.  Fish 149.740 was ~ 50 m upstream of the riffle in
boulder/bedrock habitat.  Fishes 149.660 and 149.760 were found ~ 100 m upstream of the
riffle in boulder/bedrock habitat.    

The crew successfully located both (2 of 2) tagged blue suckers at the Smithville study site
on October 28 (Table 5).  Fish 149.780 was found near the head of the main riffle, while fish
149.800 was found at the tail.  Fish were tracked by foot on boulders adjacent to the riffle.
These two fishes were tracked again on November 2, where fish 149.800 was still located at
the tail of the riffle, and fish 149.780 was found in a fast-moving run 0.8 km upstream of the
main riffle.  

The crew continued tracking that same day (by boat) from the boat launch in La Grange to
the main riffle (study site).  All tagged suckers were found in approximately the same areas
as on October 28 except fish 149.720 had moved to the boulder/bedrock field upstream of
the main riffle.   On November 3, the tracking crew attempted to locate all tagged fishes
from the Columbus study site.  Fish 149.320 was again found in the tail end of the main
riffle.  Fish 149.340 moved downstream slightly (to 2.9 km below the main riffle), but was
still found within riffle habitat, and fish 149.380 moved 3.5 more kilometers upstream of the
main riffle to fast-moving run habitat.  Fish 149.360 was not found even though the crew
tracked downstream to the Interstate 10 bridge, and upstream 13.3 kilometers above the
riffle.

The crew located ten of thirteen tagged blue suckers again at the Altair study site on the
same day, but unlike the previous time, all fish were located by boat.  All tagged fish that
were found within the main riffle on October 25, had not moved off of the riffle (Table 5).
Fishes 149.460, 149.600, and 149.640 were all found in the same riffle habitat that they had
been located during the previous tracking session.  Tracking occurred from the boat launch
at Highway 90A downstream to the Garwood dam, but the remaining suckers were not
located. 

On November 4, the crew located all (five of five) tagged suckers at the Bastrop study site.
Fish 149.840 was located 0.4 km upstream of the riffle, and 149.820 was found 2.1 km
downstream of the main riffle.  The remaining three fish were found 0.5 km downstream of
the main riffle near the site where they were released. 

On November 10, the tracking crew flew (Fixed-Wing Cessna) the river to try and locate all
tagged fishes including ones not previously tracked.  The H-antennae used previously for
boat tracking was affixed to the wing so that the signal field was directed downward
towards the water.  It was then connected to the receiver in the plane with coaxial cable. All
locations of tagged blue suckers were approximated relative to a landmark because the GPS
unit did not operate properly inside the plane.  When a signal was detected, several passes
were made by the plane over the river to better pinpoint the location of the fish.  Upon
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nearing each study site, only those frequencies of tagged fishes from that site were scanned.
If a fish(es) was not found, the crew continued scanning for the missing frequency (ies) until
the fish could be located while flying to the next site. 

All tagged blue suckers at the Bastrop study site were found within the Bastrop boulder
field (Table 5).  At the Smithville study site, fish 149.780 had moved back to the main riffle,
while fish 149.800 was found approximately 2 km downstream of the riffle in a fast-moving
run area.  All tagged fishes at the La Grange study site were found in the same places as
previously tracked including fish 149.680 in riffle habitat 2.6 km downstream of the main
riffle.  At the Columbus site, fishes 149.320 and 149.340 were tracked to the same location as
previously found.  Fish 149.380 had moved further upstream approximately 12.6 km above
the main riffle.  The crew also located fish 149.360 for the first time, where it was found in
riffle habitat approximately 1 km downstream of the Interstate 10 bridge.  In addition, all
fishes previously tracked at the Altair study site were again found in the same habitats
where they were formerly located.  Fish 149.480, originally tagged at the Altair riffle and
previously not found, was located in riffle habitat approximately 1 km downstream of the
Interstate 10 bridge, in the same area as fish 149.360 originally tagged at the Columbus riffle.
Again, we tracked downstream to the Garwood dam, but were unable to locate fishes
149.500 and 149.540. Overall, twenty-eight of thirty fish were located during the flight.

In conjunction with the high-flow site selection reconnaissance, a post-flood tracking effort
by plane was conducted on December 8.  It appears that the greater depths in the river
resulting from the higher than normal flows (> 9,000cfs) during the post-flood flight
dampened the signals of the radio transmitters.  This was evident when only twelve of
thirty fish were detected during the flight.  The confirming evidence was at Smithville in
which no blue suckers were detected on the riffle.  The following day, the tracking crew
manually scanned for fish from the bank and successfully located a fish on the riffle.  As
depths approach 15 feet in a river with the conductivity of the Colorado, signal strength is
considerably reduced.  This reduction does not typically impact manual tracking by boat,
but will impact detection from 1,000 feet up (i.e., airplane).  As a result of the increased
depths, the crew was unable to find any tagged fish at Bastrop or Smithville via plane
survey.  At La Grange, the crew found five of six fish including, 149.660, 149.720, 149.740,
which were all located within the La Grange boulder field.  Fish 149.700 was found 1 km
downstream, and fish 149.680 was located on the same riffle it had been previously found,
approximately 2.6 km downstream.   The crew was only able to pick up one fish at the
Columbus riffle, 149.320, where it had been previously discovered.  The crew did located six
of thirteen fish at or near the Altair site.  Fishes 149.400, 149.440, 149.580, and 149.620 were
all found within the Altair riffle.  Fish 149.520 moved downstream from the riffle to
approximately 1 km upstream of Skull Ck, and fish 149.480 also moved downstream from
its previous location to approximately 14.5 km downstream of Interstate 10.  As previously
mentioned, on December 9, 149.780 (originally tagged in Smithville) was tracked from the
riverbank near the wastewater treatment facility, and found to still be using the Smithville
riffle.

The project team is in the process of creating GIS layers for tracked fish locations for use in
interpretation of blue sucker movement as this project moves forward.
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Table 5. Locations of tagged blue suckers during 2004 tracking sessions.

Note:  h = head, m = mid, t = tail; ds = downstream, us = upstream

Release

Tag # Location 10/26/04 11/3/04 11/10/04 10/25/04 11/3/04 11/10/04

149.320 Colum bus riffle (t) riffle (t) riffle

149.340 Colum bus 2.4 km  ds 2.9 km  ds ~ 2.9 km  ds

149.360 Colum bus not found not found ~ 1 km  ds of I-10

149.380 Colum bus 5.7 km  us 9.2 km  us ~ 12.6 km  us

149.400 Altair riffle (m ) riffle (m ) riffle

149.420 Altair riffle (m ) riffle (h) riffle

149.440 Altair riffle (h) riffle (h) riffle

149.460 Altair 1.2 km  ds 1.2 km  ds 1.2 km  ds

149.480 Altair not found not found ~ 1 km  ds of I-10

149.500 Altair not found not found not found

149.520 Altair riffle (m ) riffle (h) riffle

149.540 Altair not found not found not found

149.560 Altair riffle (h) riffle (h) riffle

149.580 Altair riffle (h) riffle (h) riffle

149.600 Altair 3.6 km  ds 3.6 km  ds 3.6 km  ds

149.620 Altair riffle (h) riffle (t) riffle

149.640 Altair 1.9 km  ds 1.9 km  ds 1.9 km  ds

Tracking Location

Colum bus

Location

Altair

Location
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Table 5 ctd.  Locations of tagged blue suckers during 2004 tracking sessions.

Note:  h = head, m = mid, t = tail; ds = downstream, us = upstream

Release

Tag # Location 10/28/04 11/2/04 11/10/04 10/28/04 11/2/04 11/10/04 11/4/04 11/10/04

149.660 La Grange ~ 0.1 km us ~ 0.1 km us riffle riffle

149.680 La Grange 2.7 km ds 2.6 km ds ~ 2.6 km ds riffle

149.700 La Grange riffle (t) riffle (t) riffle riffle

149.720 La Grange riffle (h) ~ 0.1 km us riffle riffle

149.740 La Grange ~ 0.1 km us ~ 0.3 km us riffle riffle

149.760 La Grange ~ 0.1 km us ~ 0.1 km us riffle riffle

149.780 Smithville riffle (h) 0.8 km us riffle

149.800 Smithville riffle (t) riffle (t) ~2 km ds

149.820 Bastrop 2.1 km ds Boulder field

149.840 Bastrop 0.4 km us Boulder field

149.860 Bastrop 0.5 km ds Boulder field

149.880 Bastrop 0.5 km ds Boulder field

150.180 Bastrop 0.5 km ds Boulder field

Tracking Location

Bastrop

Location

La Grange

Location

Smithville

Location
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5.0 Summary of fish guild development
To augment data collected by Mosier and Ray (1992) the BIO-WEST team focused on three

specific habitat types to assess species-habitat associations; backwaters, side channels and

tributaries.  Each of these habitat types provide a velocity shelter from the main current of

the Colorado River, but each provide unique physical characteristics that may influence

species-habitat associations.  A total of fifteen sites were selected, three of each habitat type,

and these same sites will be sampled during spring and summer conditions in 2005 to

evaluate seasonal variation.  These three “new” habitat guilds will be added to the ten

guilds selected by Mosier and Ray (1992) and habitat availability modeled under various

discharge scenarios.

5.1 Sample Site Selection
Many factors were considered in selecting appropriate sites.  Depth and velocity were the

two primary factors, but substrate was also considered in selecting sites.  Tributaries and

backwaters had similar characteristics with very little flow and, in most cases, these sites

were deep.  In three instances, sites selected as backwaters were actually small tributaries

with a shallow, low-to-moderate velocity stream terminating in a deep, low-velocity pool at

the confluence with the Colorado River.  Sites that were considered tributaries had greater

depth along a significant portion of the stream, rather than a distinct pool at the terminus.

Tributaries were also distinctive in contributing a much higher discharge than backwaters at

the mouth of small tributaries.  Two of the backwaters were pools along the margin of the

main channel with little flow and no contributing stream.  Side channels were relatively

shallow habitats separated from the main flow of the river by islands.  Locations where an

island divided the river into relatively equal-sized channels were not considered side

channels for this study.  Selection of this habitat type was restricted to locations where an

island was formed near one shoreline of the river and a small channel was formed that was

clearly outside of the main flow of the river.  These sites typically had larger substrate sizes

(gravel, cobble, and bedrock) compared to tributaries and backwaters and also had higher

velocity flow.  
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5.2 Sample Site Descriptions
Sites were selected on November 2-3, 2004 when discharge in the Colorado River at Bastrop

was 2,410 cfs (November 2) and flows at Columbus were 3,320 (November 3).  Sites were

selected moving upstream to downstream at the following river access points: Little

Webberville boat ramp on FM969, Utley boat ramp on FM969, Loop 230 in Smithville,

Business 71 in LaGrange, Business 71 in Columbus, and the Altair boat ramp on Alt Hwy 90.

Webberville, Utley, and Smithville sites were chosen on November 2, while the Columbus

and Altair sites were examined on November 3.  At each prospective site the depth and

substrate were recorded along with GPS coordinates.  

The sites selected for sampling were:

Webberville: 1) Gilliland Creek, approximately 0.2 miles upstream from the boat ramp.

Depth at time of reconnaissance was 3-4 feet over silt substrate. This site is

considered a backwater because the channel was only deep at the terminus.

Utley: 2) Wilbarger Creek, approximately 3.2 miles downstream from the boat ramp.

Depth at time of reconnaissance was 5.5-6 feet over sandy substrate.  This

site was considered a tributary because of the depth of the water and size of

the creek.

3) Big Sandy Creek, approximately 6.4 miles downstream from the Utley boat

ramp.  Depth at time of reconnaissance was approximately 2.5 feet over

sandy substrate.  This site was considered a backwater because the channel

was only deep at the terminus.

Smithville: 4) Gazzley Creek, approximately 0.1 miles upstream of the boat ramp.  Depth

at time of reconnaissance was approximately 2-4 feet over silt substrate.

This site was considered a backwater because the channel was only deep at

the terminus.

5) Side channel, approximately 2.5 miles downstream of the boat ramp along

river left.  This is a small channel formed by two small islands on the river

left.  Depth at the time of reconnaissance was approximately 3 feet over a

mixture of sand and rock substrate.  During sampling, most of this channel

was dry with small pools.
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6) Backwater, approximately 2.7 miles downstream of the boat ramp.  Depth

at time of reconnaissance was approximately 2.5 feet over a mostly cobble

substrate.  This site was along the margin of the river with no contributing

stream.

LaGrange: 7) Buckners Creek, approximately 0.4 miles downstream of the boat ramp.

Depth at time of reconnaissance was greater than 6 feet over a sandy

substrate.  This site was considered a tributary because of the depth of the

water and size of the creek.

8) Side channel, approximately 2.5 miles upstream of the boat ramp.  Depth at

time of reconnaissance was approximately 2-3 feet over sand and cobble

substrate.

9) Side channel (adjacent to surgery island), approximately 4.2 miles upstream

of the boat ramp.  Depth at time of reconnaissance was approximately 2-3

feet over sand and bedrock substrates.

Columbus: 10) Cummins Creek, approximately 3.8 miles downstream of the boat ramp.

Depth at time of reconnaissance was approximately 4-5 feet over sand and

gravel substrates.  This site was considered a tributary because of the depth

of water and size of the creek.

11) Yaupon Creek, approximately 8 miles downstream of the boat ramp.  Depth

at time of reconnaissance was greater than 6 feet with silt and sand

substrates.  This site was considered a tributary because of its depth and

size.

12) Side channel adjacent to Yaupon Creek.  Depth at time of reconnaissance

was approximately 3 feet over sand and gravel substrates.  Although flow

level was reduced during sampling, there was still some flow through the

channel.

Altair: 13) Skull Creek, approximately 4.2 miles downstream of the boat ramp.  Depth

at time of reconnaissance was approximately 5-6 feet with a sandy

substrate.  This site was considered a tributary because of the depth of

water and the size of the creek.
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14) Backwater, approximately 4.9 miles downstream of the boat ramp.  Depth at

time of reconnaissance was approximately 3-4 feet over silt substrate.  This

site was along the margin of the river with no contributing stream.

15) Side channel, approximately 5.6 miles downstream of the boat ramp.  Depth

at time of reconnaissance ranged from 2 feet to over 6 feet.  This site is a

complex site with a small channel allowing flow at lower discharges, but

widening out to a large backwater-type habitat that is deep (up to 10 feet

during reconnaissance) with a silty substrate.  The side channel portion of

this habitat was considered separate from the backwater portion of the

habitat.  Substrate in the side channel was primarily cobble.

5.3 November Sampling
Sampling occurred in Webberville, Utley, Smithville, and LaGrange between November 4-5

and in LaGrange, Columbus, and Altair on November 8-9.  Discharge near Bastrop on

November 4-5 when the BIO-WEST/LCRA team was sampling the upper reaches of the

river was between 737 and 852 cfs.  Discharge near Columbus on November 8-9 during

sampling the middle reaches of the river was between 833 and 855 cfs.  These flows were

substantially lower than the 2,410 and 3,320 cfs discharges that occurred at Bastrop and

Columbus respectively when sites were selected.  The lower flows made access to some sites

difficult and reduced the total area of most backwater and side channel habitats.  Where

possible, each habitat was sampled using both a seine and boat-mounted electroshocker

(LCRA “barge” shocker).  In very shallow habitats where the boat could not be maneuvered

into place for shocking, only seines were used, and in locations where water depth

prevented seining, only the electroshocker was used.

Webberville – Access to Gilliland Creek was easy even at relatively low flows.  Depths

ranged from 1.3 to 3.0 feet and velocities from 0.02 to 0.03 m/s over a primarily silt substrate.

Both the LCRA barge shocker (317 sec.) and seines (5 hauls) were used at this site.

Utley – Wilbarger Creek had some boulders at the mouth of the creek that were not evident

during reconnaissance.  GPS coordinates were used to determine the upstream end of the

site; these coordinates will be necessary to find the endpoint again during the following

sample.  Depths ranged from 2.0 to 4.6 feet and flows ranged from 0.01 to 0.10 m/s over a

mix of sand and silt substrate (with some gravel in the upstream end).  Only the shocker



Colorado River Flow Relationships to Aquatic Habitat and State Threatened Species:  Blue Sucker

2004 ACTIVITIES REPORT 30

barge (900 sec) was used in this site.  Further downstream, Big Sandy Creek was a little

difficult to get to because of the low flows.  Because of the time of day and low-flow

conditions, the crew traveled down to Bastrop to take out, but should be able to return to

Utley at higher flows.  About 150 feet of the creek was sampled with shock barge (400 sec in

the lower half only) and seines (7 hauls in upper half of site).  Substrate was sandy with

depths from 0.04 to 1.6 feet and velocities from 0.01 to 0.55 m/s.

Smithville – Gazzley Creek (upstream backwater) was easy to access although low flows

made boat launching difficult.  The mouth of the creek was very silty with a distinct

boundary halfway up the 125-foot site where gravel was the predominant substrate.  The

lower portion of the habitat was shocked (120 sec.) and the upper part was seined (2 hauls).

Depths ranged from 0.5 to 2.1 feet and velocities from 0.02 to 0.09 m/s.  This was a relatively

small site and sampling was quick.  Immediately downstream of the boat launch is a large

riffle, which was difficult to pass at the low flows.  The side channel habitat was largely dry

because of the low flows, but some pools remained and the lower portion of the habitat was

a “backwater-type” habitat at these flows.  We decided to sample this habitat in anticipation

that at higher flows in the spring and summer these habitats could be very important

nursery habitats for blue suckers and other fish species.  The site was shocked (221 sec.) and

one seine haul pulled.  The substrate was primarily silt over gravel/cobble with depths

between 0.3 and 1.5 feet and velocities between 0.01 and 0.04 m/s.  Just downstream from

the side channel was the backwater habitat.  This habitat is predominately cobble substrate

with depths ranging from 0.3 to 1.0 feet and velocities from 0.01 to 0.20 m/s.  The habitat

was shocked (184 sec.) and seined (3 hauls).

LaGrange – Buckners Creek was easily accessed from the boat launch.  This site could only

be shocked and a significant portion of the channel was sampled (816 sec. total sample).

Depth of the creek was 1.2 to 4.4 feet with flows ranging from 0.03 to 0.07 m/s over a

primarily silt bottom.  The two side channels upstream from the boat launch were much

further and more difficult to access because of the low flows.  Both side channels had flow

throughout but both were too shallow to allow the barge shocker into the channel, so only

the upper and lower ends of each were shocked (430 and 184 sec., respectively), while the

middle of each site was seined (2 seine hauls each).  The first side channel ranged from 0.5 to

2.2 feet in depth with velocities from 0.23 to 0.80 m/s over primarily gravel and cobble (some
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sand near the upstream end).  The upper side channel (adjacent to surgery island) had

depths ranging from 0.4 to 3.1 feet (mostly under 1.5 feet) and velocities from 0.01 to 0.80

m/s (mostly greater than 0.30) over a gravel and bedrock substrate.  

Columbus – Cummins Creek downstream of the boat launch was difficult because low-

flows made the riffles difficult to navigate.  The site was shocked throughout (557 sec.) and

seined (2 hauls) in the upper portion of the site.  Depths ranged from 0.7 to 2.8 feet and

velocities from 0.03 to 0.46 m/s (most under 0.16) with a primarily sandy substrate.

Upstream of the boat ramp, Yaupon Creek and the adjacent side channel were very difficult

to access because of distance and low-flows.  Yaupon Creek was too deep to be seined so it

was shocked for 812 sec.  Water depth ranged from 3.3 to 4.6 feet and velocity from 0.01 to

0.07 m/s over a sand/silt substrate.  The side channel was shocked for 116 sec. in the upper

end and seined throughout (2 hauls).  Depths ranged from 0.3 to 1.5 feet and velocities from

0.03 to 0.18 m/s (most under 0.07).

Altair – All three sites were downstream of the boat ramp, past the large riffle complex.

Despite low-flows, the riffle was not extremely difficult to navigate.  Skull creek had

abundant woody debris in the mouth of the creek and throughout the sample area.  The site

was shocked with the barge along both banks and in the middle (467 sec).  We also seined

near the mouth (1 haul).  Depths ranged from 1.0 to 3.9 feet with a primarily silt substrate

and velocities of 0.02 to 0.05 m/s.  A little further downstream a series of 3 backwaters (<0.25

mile) which had become very shallow compared to the reconnaissance trip, but the

downstream-most of these (just upstream of big bend in river) was sampled with the barge

shocker only (214 sec) because the deep silt substrate prevented seining.  The depth was less

than 1.1 feet with virtually no flow (<0.02 m/s).  The last Altair site (moving downstream)

was a complex habitat just above the Garwood dam/riffle that was considered a side

channel.  At the low flows encountered during this sample effort, there was still flow

through a very small channel.  This habitat was shocked with the LCRA barge (540 sec), but

not seined.  Depth ranged from 0.7 to 4.0 feet and water velocity from 0.02 to 0.14 m/s over a

cobble substrate.
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Fishes observed 

A total of 5,514 fish of 39 species were observed.  Twenty or fewer individuals were

observed in 19 of these species.  Of the 20 species with 20 or more individuals observed

(Table 6), Rio Grande cichlid, blacktail shiner, mosquitofish, green sunfish, spotted sunfish,

and sailfin mollies were relatively evenly distributed among the three habitat types.  None

of these 20 species was observed in only one habitat, but three were found in only two

habitats (river carpsucker in side channels and tributaries, orangespotted sunfish in

backwaters and tributaries, and white crappie in tributaries [primarily] and side channels).

Of the remaining 11 species (found in all three habitats) four were clearly abundant in only

side channels (Guadalupe bass, bullhead minnows, Texas logperch, and channel catfish)

and two only in tributaries (bluegill and warmouth sunfish). The final five species (red

shiner, largemouth bass, mimic shiner, longear sunfish, and gizzard shad) were abundant in

two of the three habitats. 
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Table 6.  Species with greater than 20 individuals observed and habitats where each was
most abundant.

Species Primary Habitats

Rio Grande cichlid backwaters, side channels, tributaries

Blacktail shiner backwaters, side channels, tributaries

Mosquitofish backwaters, side channels, tributaries

Green sunfish backwaters, side channels, tributaries

Spotted sunfish backwaters, side channels, tributaries

Sailfin mollies backwaters, side channels, tributaries

River carpsucker side channels, tributaries

Orangespotted sunfish backwaters, tributaries

White crappie tributaries

Guadalupe bass side channels

Bullhead minnows side channels

Texas logperch side channels

Channel catfish side channels

Bluegill sunfish tributaries

Warmouth sunfish tributaries

Red shiner backwaters, side channels

Largemouth bass backwaters, side channels

Mimic shiner side channels, tributaries

Longear sunfish side channels, tributaries

Gizzard shad backwaters, tributaries

By sites:

1) Gilliland Creek: 138 fish, 18 species; dominated by gizzard shad and bluegill
2) Wilbarger Creek: 144 fish, 21 species; dominated by sunfish, primarily bluegill,

orangespotted, and spotted
3) Big Sandy Creek: 112 fish, 12 species; dominated by blacktail and red shiners
4) Gazzley Creek: 274 fish, 14 species
5) Side channel (Smithfield): 583 fish, 18 species; dominated by bullhead minnows, with

high numbers of blugill and red shiner 
6) Backwater (Smithfield): 548 fish, 19 species, dominated by red shiner, bullhead minnows,

blacktail shiner, and mosquitofish
7) Buckners Creek: 135 fish, 19 species; dominated by sunfish, primarily bluegill and longear
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8) Side channel (LaGrange): 1198 fish, 20 species; dominated by shiners (red, blacktail,
mimic) and bullhead minnows, also high number of channel catfish

9) Side channel (LaGrange): 168 fish, 13 species; dominated by blacktail and red shiners, also
high number of channel catfish

10) Cummins Creek: 535 fish, 26 species; dominated by blacktail and mimic shiners with
high numbers of sunfish (bluegill and longear)

11) Yaupon Creek: 80 fish, 16 species; bluegill and shad were in highest numbers here
12) Side channel (adjacent to Yaupon Creek): 244 fish, 15 species; longear sunfish, blacktail

shiner and mimic shiner were most abundant
13) Skull Creek: 677 fish, 21 species; bullhead minnows and mimic shiners were abundant

along with bluegill and longear sunfish.
14) Backwater (Altair): 54 fish, 10 species; bullhead minnows, red shiners, and sailfin mollies

were most common.
15) Side channel (Altair): 628 fish, 21 species; longear sunfish were the most abundant

followed by bullhead minnows.  Red, blacktail, and mimic shiners were also
very common.

By habitat types:

Overall, backwaters and side channels tended to have mostly minnows and shiners in the
fall (November) 2004 sample, while tributaries had highest numbers of sunfish (bluegill and
longear) along with shiners and minnows.  

Backwater: The most abundant (>=10% of total catch) species were blacktail shiner (32%),
red shiner (20%) and bullhead minnows (12%).

Tributary: The most abundant (>=10% of total catch) species were bluegill sunfish (18%),
mimic shiner (18%), longear sunfish (16%), blacktail shiner (13%), and
bullhead minnows (13%).

Side Channel: The most abundant (>=10% of total catch) species were bullhead minnows
(12%), blacktail shiner (24%), longear sunfish (14%), red shiner (13%), and
mimic shiner (10%).

6.0 Year 2004 Fatal Flaw Evaluation
All Task Order 1 activities were completed in 2004.  There were no fatal flaws identified for
this project during those project activities. Although by no means a fatal flaw, preliminary
data did reveal that tagged blue suckers moved both upstream and downstream from the
Altair riffle.  This suggests that any potential structure placement within the river channel in
Colorado County will be an extremely important component of the facility siting project and
close coordination with this project team will need to be maintained.  Additional 2004
highlights include:
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• By following the site selection process outlined above, the project team is
confident that the proposed intensive sites represent the five defined
segments sufficiently to comprehensively analyze the full range of potential
flow regimes that may result from implementation of the LSWP.

• The size distribution of blue suckers collected during the tagging efforts was
very encouraging.  Initial thoughts lead one to speculate that recent/current
conditions in the river are suitable for blue sucker survival and recruitment.
However, collection efforts associated with spawning, and collection of larval
and juvenile blue suckers does not commence until Spring 2005.

The 2004 project activities have provided the project team with a better understanding of the
system and have laid the framework for proposed 2005 activities.  Proposed 2005 activities
are presented in the final Detailed Study Plan and the 2005 Scope of Work.
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