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2011-2015 Project Successes

ACRES 
of spring, stream, riparian, and 
upland habitats were restored.  
Project monitoring information 

has been used to educate other 
landowners on conservation 

practices.

1,346
SPRINGS 

and eight smaller spring 
complexes were restored, 

preserved, or protected as a 
result of on-the-ground projects. 

17
MILES 

of stream and riparian corridors 
were protected in the James 

River watershed and immediate 
tributaries.

25
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ACRES 
are now under the guidance of 

Texas Parks and Wildlife 
conservation best management 

practices.

HYBRIDIZATION 
rate for Guadalupe Bass was 
detected in the James River.  

TPWD has developed a 
Guadalupe Bass Management 

Plan to guide future conservation 
efforts.

20,810 0%
NEW POPULATION 

of the freshwater mussel, Texas 
Fatmucket, was documented as a 
result of river and stream surveys 

in the James River.

1
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The James River is an important tributary to 
the Llano River and has been designated as an 
Ecologically Significant Stream Segment for its 
high water quality, exceptional aquatic life, 
and high aesthetic value.  The James River 
was also recently identified as a Native Fish 
Conservation Area in Texas and as a priority 
area for the Conserving Texas Rivers Initiative.  
The river stretches 37 miles from its 
headwaters to the confluence with the Llano 
River flowing across two ecoregions - the 
Edwards Plateau and Llano Uplift.  The 
watershed encompasses 339 square miles; land 
use is primarily agricultural with many ranches 
also relying on hunting leases to support ranch 
operational costs.  The river is supported by 
spring contributions flowing from the limestone karst features in the Edwards Plateau and from 
fractures and faults in the formations of the Llano Uplift.  The Texas Springs Database and United 
States Geological Survey Topographic maps indicate the presence of 30 springs in the watershed 
but smaller springs are still being documented.  The watershed is home to one of the largest 
Mexican free-tail bat nursery caves in the country and contains populations of Guadalupe Bass and 
freshwater mussels like the Texas Fatmucket.  Threats to the watershed include non-point source 
pollution from agricultural runoff and septic systems as well as shifts in natural ecological 
processes.  European colonizers settled the area in the 1840s and shifted land use to ranching 
cattle, sheep, and goats.  Historic overgrazing, especially after the establishment of Fort Mason, 
led to loss of soil, suppression of wildfires, and conversion of grassland savannahs to juniper 
woodlands.  The encroachment of juniper and other woody vegetation impacts stream and spring 
hydrology by decreasing precipitation infiltration.  Recent pressures in the watershed include 
fragmentation of larger ranches into smaller parcels, especially in the Little Devils River 
subwatershed, and an increase of absentee landowners.   

James River Watershed

The James River 
is the unknown 
gem of the Texas 
Hill Country. 
-Llano River Watershed Alliance

http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/texas/placesweprotect/eckert-james-river-bat-cave-preserve.xml
https://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=F04I
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/texas/placesweprotect/eckert-james-river-bat-cave-preserve.xml
https://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=F04I
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Guadalupe Bass Restoration Initiative 

The Guadalupe Bass Restoration Initiative in 
the James River watershed expanded efforts 
from the Llano River Watershed to implement 
voluntary and incentive-based restoration of 
upland, riparian, and spring habitats within 
the range of Guadalupe Bass.  Texas Parks and 
Wildlife Department (TPWD) biologists 
targeted landowners with high priority spring 
and riparian habitats as well as upland areas 
around streams and springs.  Upland grassland 
restoration and implementation of more 
effective grazing management strategies 
successfully increased infiltration of 
precipitation which supported increased spring 
flow.  These conservation actions also 
supported river and ecosystem conservation 

priorities identified by the Texas Wildlife Action Plan, Guadalupe Bass Restoration Plan, Southeast 
Aquatics Resources Partnership, and Conserving Texas Rivers Initiative.  Over 20,810 acres (or 10% 
of the watershed) are now implementing conservation best management practices for land 
management with the Initiative supporting restoration of 1,346 acres of habitats focused primarily 
on sensitive riparian and aquatic areas.  Working with landowners also protected over 25 miles of 
riparian corridor and streams which accounted for 95% of riparian and stream reaches within 
project areas.  By protecting and restoring significant sections of stream, spring, and riparian 
areas, TPWD was able to partner with landowners to protect and enhance Guadalupe Bass habitats 
(over 90% of stream reaches in project areas with adequate Guadalupe Bass habitat) and increase 
stream reaches on the mainstem and nearby tributaries with intact, functional riparian zones.  At 
the beginning of the grant, no known springs were being protected or conserved; by the end of 
the grant, TPWD worked with landowners to conserve 17 larger springs (over 50% of known springs 
in the area) and at least 8 smaller springs and spring seeps. 

To provide sound science to inform land management conservation best management practices, 
TPWD and partners completed several surveys and assessments. Aquatic community and habitat 
use assessments were completed to develop ecosystem baseline information and evaluate long 
term ecosystem response to habitat restoration activities; mapping and assessment of instream 
and riparian habitats was completed for project areas; and a springs systems characterization was 
completed for several springs in the watershed.  Genetic assessment of the Guadalupe Bass 
population was also completed revealing a non-introgressed population. With the identification of 
a pure population, a stocking program was not implemented in the James River.  TPWD continues 
to monitor the population to ensure it remains self-sustaining and non-introgressed.  A Guadalupe 
Bass Management Plan has been developed by TPWD and stakeholders to guide future 
conservation efforts of the James River population.



Voluntary Conservation on Private Lands

Texas Parks and Wildlife Department worked with landowners in the 
James River and tributary watersheds to provide technical guidance and 
implement restoration projects.  Biologists with expertise in spring, 
stream, and riparian systems partnered with biologists with upland 
wildlife and habitat expertise to provide on-site visits with landowners 
and holistic management recommendations.  During these site visits, 
biologists and landowners would walk the property and evaluate habitat 
health and discuss ranch history, operations, and how to adjust ranch 
management to meet conservation goals.  Conservation best 
management practices were developed and provided to the landowners 
as well as guidance on practice implementation.  Many conservation best 
management practices were implemented by landowners in the 
watershed without financial assistance from TPWD.   

Several ranches and projects were identified during the technical 
guidance process as high priority for watershed and aquatic resource 
conservation by TPWD staff.  Biologists worked with landowners to 
develop a project application for funding consideration through TPWD’s 
Landowner Incentive Program (LIP).  The project application was 
submitted and reviewed within a competitive applicant pool.  Projects 
were selected based on conservation priorities identified in the National 
Fish and Wildlife Foundation Southeastern US Black Bass Initiative, goals 
outlined in the Llano River Watershed Conservation Plan, and The James 
River Characterization Report; project selections were also informed by 
the landscape and ecological mapping data through the Texas Ecological 
Systems Mapping Project and riparian assessment data from the 
Southeast Aquatic Resources Partnership.   

Selected projects were reviewed for federally listed and federal trust 
species impacts (Section 7 consultation) and archaeological impacts 
(National Historic Preservation Act consultations).  Once clearances were 
given, the landowner was provided a contract to begin implementation.  
Biologists worked with landowners during project implementation to 
ensure project specifications and timelines were being met.  At project 
completion, biologists worked with landowners to set up project 
monitoring.  The monitoring component measured system and species 
responses and provided valuable information and photos to share with 
other landowners.  Several projects are still being monitored.  Five 
projects were supported in Mason County with the James River 
Guadalupe Bass Restoration Initiative grant funding.  With the close 
proximity of these projects to each other, TPWD was able to connect 
these landowners and build a landowner network to support coordinated 
landscape scale conservation that has persisted past project completion. 

http://tpwd.texas.gov/landwater/land/private/lip/
http://www.nfwf.org/bass/Pages/home.aspx
http://southllano.org/blog/wp-content/files/Headwaters%2520of%2520the%2520Llano%2520final%2520document-2.pdf
http://southllano.org/blog/wp-content/files/James%2520River%2520Report%2520Draft%25203.18.101.pdf
https://tpwd.texas.gov/gis
http://tpwd.texas.gov/landwater/land/private/lip/
http://www.nfwf.org/bass/Pages/home.aspx
http://southllano.org/blog/wp-content/files/Headwaters%2520of%2520the%2520Llano%2520final%2520document-2.pdf
http://southllano.org/blog/wp-content/files/James%2520River%2520Report%2520Draft%25203.18.101.pdf
https://tpwd.texas.gov/gis


This historic cattle ranch has been in the family’s possession since 1881 - for seven generations.  The 
ranch encompasses 2,000 acres and has four large springs and nine and a half miles of stream habitats.  
Commonly occurring woody plant species included Cedar Elm, Hackberry, Texas Kidneywood, Texas 
Hogplum, Bumelia, Roemer Acacia, Live Oak, Shin Oak, Western Soapberry, Lotebush, Prickly Ash, and 
over 10 other species in loamy to gravely soils.  During the technical guidance site visits, biologists 
identified heavy use of the springs by cattle and feral hogs and observed heavy deer browsing pressure.  
The landowner wanted to work with TPWD to protect the ecological integrity of the springs by 1) 
protecting riparian vegetation and increasing utilization of upland habitats by cattle, 2) decrease hog 
and livestock activity in the springs and stream habitats, 3) decrease the feral hog population and 
decrease browse from deer populations, 4) increase spring and creek flow, 5) increase native grasses 
and forbs in brush control areas. 

Alternate watering sites were constructed which substantially decreased cattle utilization of the 
springs as a watering source.  As a result of decreased utilization, water quality improved as riparian 
vegetation recolonized eroding banks providing a vegetative buffer.  Alternate watering troughs were 
designed to be bat and wildlife friendly.  The landowner actively trapped and controlled feral hogs 
removing several hundred from the ranch.  Since feral hog populations can quickly re-populate an 
area, the landowner agreed to long term trapping and removal.  The local TPWD Wildlife biologist is 
working with the landowner to conduct yearly deer surveys which provides information for yearly 
harvest recommendations.  The selective and careful removal of brush from the area around a spring 
has allowed native grasses to recolonize and promote more efficient infiltration of precipitation which 
in turn has increased spring flow.  
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Impacts to spring from cattle Spring Recovery after Alternate Water Installation 

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=26833.wba
http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=26833.wba


Project 

This beautiful 2,700 acre ranch has also been under the landowner’s family control for over 150 years.  
The ranch has an actively managed cattle operation with a rotational grazing management system.  
Important aquatic habitats on the property include two large springs and four miles of stream and 
riparian habitats.  The landowner wanted to work with TPWD to protect creeks, springs, riparian, and 
upland habitats.  Two top priorities for the landowner and TPWD were to fence out a 900-acre pasture 
containing two and a half miles of stream to create a protected riparian buffer and to fence out one 
large spring from cattle and hogs.  The constructed riparian buffer fence has prevented the over-
utilization of cattle, decreased erosion into the stream, increased riparian diversity, and improved 
water quality by decreasing nutrient input.  Net wire fence was installed around the spring and has 
successfully excluded destructive feral hog sounders, promoted growth and diversity of riparian 
vegetation, and improved water quality.  The spring recovery has been documented with a time lapse 
camera for the past two years and is currently being shared with other landowners to demonstrate the 
benefits of spring exclosures.  The landowner has been active in hunting feral hogs on the property to 
control population numbers and is working with the TPWD biologist on deer harvest recommendations.  
Since the spring was a cattle watering location, TPWD also included the installation of an alternate 
water source in the project to provide livestock a reliable watering source.  TPWD continues to 
monitor the recovery of the spring and riparian habitat.

Spring before exclosure After exclosure 

http://tpwd.texas.gov/landwater/land/private/lip/
http://tpwd.texas.gov/landwater/land/private/lip/


 

Project 

This ranch has 2,300 acres of upland, riparian, spring, and stream habitats and is another seventh 
generation heritage ranch.  The ranch includes four large springs and four miles of stream and riparian 
habitats.  The landowner recently inherited the property which was under a continuous grazing 
management system and consequently overgrazed.  TPWD and the landowner decided to meet 
conservation objectives by implementing a rotational grazing system, fence out two springs, and 
remove invading juniper.  The first part of the project included the construction of cross fences which 
improved grassland quality and diversity and has allowed the landowner to more effectively manage 
pastures with sensitive stream habitats.  This strategy has decreased erosion, promoted grassland 
recovery, and increased rainfall precipitation infiltration by preventing areas from becoming 
compacted from heavy cattle use.  When TPWD staff conducted the technical guidance site visits and 
evaluated spring habtiats, strange marks were observed in the bedrock.  Staff learned from the 
landowner that he was having issues keeping the springs from filling up with sediment and had been 
using a back hoe to “clean it up”.  Biologists walked around the springs with the landowner showing 
him the signs of heavy cattle and hog use, lack of riparian vegetation and buffers, poor water quality, 
and discussed how he was addressing a symptom and not the cause of the problem.   

The landowner agreed to a plan with biologists to fence out two of the property’s springs to exclude 
the cattle causing bank erosion and sedimentation, allow for riparian vegetation to recolonize and act 
as a buffer improving water quality, and excluding/controlling feral hogs digging up the spring habitats 
and contributing to the nutrient inputs.  Since the springs have been excluded, biologist have observed 
a remarkable recovery of the spring and the landowner has notices more species like turkey utilizing 
the habitats.  This project also included the control of invasive Ashe juniper in grassland areas.  
Subsequent monitoring of the project area has shown a return of native grass species and 
documentation of federally listed Black-capped Vireos. 



This landowner has been especially rewarding for TPWD biologists to work alongside.  On initial 
technical guidance site visits, the landowner was so cautious about having government employees on 
his property that he would invite friends to join the site visits.  It took over a year of site visits and 
providing conservation best management practices before biologists gained the landowner’s trust; but  
once trust was established, the landowner jumped into several restoration projects with TPWD (the 
landowner has even given the gate combination to biologists!).   

The ranch encompasses about 7,200 acres and has two and a half miles of the mainstem James River 
along with several other smaller creeks.  Several large springs are located on the property but were 
impacted by poor historical land management and encroaching juniper.  The landowner agreed to 
phased projects with TPWD and started by restoring a grassland area next to the river that was 
overgrown with mesquite and brush.  He also fenced out one spring and removed invasive juniper from 
the area surrounding the spring.  As a result of the brush removal, fencing out the spring from cattle, 
and deferring the adjacent pasture for one year, the enclosed spring began to flow again.  It is now one 
of the strongest and most consistent springs on the ranch and the riparian vegetation and diversity has 
significantly increased.  The landowner has agreed to long term monitoring (which includes time lapse 
cameras) and has also started using prescribed burns to manage the grasslands and regrowth juniper.  
He is now also excited to report the return of Texas horned lizards to the grassland areas as well as the 
presence of butterfly and pollinator species the spring and newly colonized riparian vegetation. 

Project 



 

Project 

Initial site visits to this 5,500 acre ranch (with over six miles of the James River and several smaller 
springs) revealed a ranch that was being overgrazed.  Biologists worked with the landowner and ranch 
manager during technical guidance site visits to implement a more conservative stocking rate to allow 
for habitat recovery and a grazing plan to reduce the time cattle were allowed to graze down in the 
riparian areas.  Once the grazing management plan was implemented, biologists worked with the 
landowner to develop a juniper control project.  A large amount of re-growth juniper on 240 acres was 
removed and during project monitoring site visits a biologist observed that two smaller springs began 
to flow again.  TPWD is now working with the landowner to implement prescribed burns to facilitate 
grassland recovery and manage invading juniper seedlings.
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Access to the James River, spring, and riparian habitats was difficult in the 
watershed, but TPWD, University of Texas at Austin, Texas Tech University, 
and Texas State University – San Marcos were able to work with several 
willing landowners to conduct aquatic community and habitat use 
assessments, map and assess instream and riparian habitats in several 
project areas, and conduct a spring system characterization for several 
springs.  Aquatic community and habitat use assessments were completed 
in the James River and nearby tributaries in order to develop ecosystem 
baseline information which will be used to evaluate the long term success 
of habitat restoration projects.  Baseline metrics collected were 
geomorphic unit type, flow, velocity, width, depth, substrate type, 
vegetation, cover, dissolved oxygen, pH, and temperature.  While baseline 
monitoring was being conducted, a riparian function assessment was 
conducted and geo-referenced site photos were taken.  TPWD was unable 
to obtain permission from all of the landowners in the area to be able to 
use the unmanned aerial vehicle to provide geo-referenced, aerial 
photographs of the James River.  An exciting find on one of the fish surveys 
was freshly dead Texas Fatmucket shells. A follow-up survey was conducted 
for mussels in the James River to confirm the presence of live specimens 
and the crew was able to document a new population of Texas Fatmuckets 
in the James River.  The University of Texas conducted fish species 
distribution models and then ground truthed the models by conducting field 
sampling; they collected 28 species and vouchered 1,625 specimens into 
the University of Texas’ Biodiversity Collection (Appendix A).  Texas State 
University – San Marcos also conducted fish surveys and documented 19 
species of fish (Appendix B).

River Surveys
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Springs Survey

A springs assessment was conducted with willing landowners to document 
the location of the springs, their related geology, hydrogeology, and point 
of emergence, and gather baseline data and information on the status of 
aquatic biota, including fish, benthic macroinvertebrates, and amphibians, 
as well as information on the vegetative community and hydrology, 
including discharge, water quality, spring habitat, land use, and historical 
records of selected spring systems.  The assessment was able to identify 
the geologic units and corresponding aquifer for the spring source and 
attempted to identify critical features such as recharge and contributing 
zones to the springs.  Such areas play an important role in future land 
management and conservation efforts.  At each spring TPWD was able to 
access with landowner permission, fish were collected using seines, 
invertebrates were collected by D-frame nets and hand picking, and 
vegetative surveys were conducted to document plant species.  Discharge 
was estimated and water quality measurements (dissolved oxygen, specific 
conductance, pH, and temperature) were taken and sites were documented 
with geo-referenced site photos.  The Texas Water Development Board 
cooperated with sampling efforts and were able to analyze stable isotopes 
and other major constituents on a couple of springs.   The information 
collected significantly added to the body of knowledge about the 
biodiversity and community structure of spring fauna.  The information was 
provided to the landowners to provide a baseline for current environmental 
conditions of their springs and educate them on the diversity and 
importance of spring systems on the landscape.  Spring survey data that 
landowners provided permission for release is provided in Appendix C.
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Guadalupe Bass Surveys 

Loss of habitat and hybridization with non-native Smallmouthbass represents an ongoing 
conservation threat for populations of Guadalupe Bass throughout its range.  Texas Parks and 
Wildlife wanted to assess populations of Guadalupe Bass in the James River to inform a 
management strategy and stocking program if hybrids were detected.  During the grant period 
TPWD took fin clips from Guadalupe Bass and analyzed them for hybridization and introgression 
using several microsatellite markers.  All samples were confirmed to be non-introgressed 
Guadalupe Bass.  With this determination, TPWD decided not to implement a genetic restoration 
program with stocking but instead focused efforts on creating a range-wide Guadalupe Bass 
Management Plan that identifies future conservation efforts to conserve Guadalupe Bass 
populations.  A final draft of the Guadalupe Bass Management Plan is currently being reviewed 
and will be available this fall. Texas Parks and Wildlife will continue to monitor the James River 
population to make sure the population remains non-introgressed and self-sustaining.
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Funding for the Guadalupe Bass Restoration Initiative was provided by the National 
Fish and Wildlife Foundation Grant #2001-0085-000.  Texas Parks and Wildlife 
Department cooperated with many partners and organizations to successfully 
implement and leverage funding for the Initiative.  TPWD thanks these partners for their 
efforts and dedication to conserve Guadalupe Bass and Hill Country Rivers.

For more information about the Guadalupe Bass Restoration Initiative, please contact 
Megan Bean at Megan.Bean@tpwd.texas.gov

The Favrot Fund



James River watershed fish survey: brief summary of 
results 
Circulated to stakeholders on 24 January, 2012 

By: Dr. Dean Hendrickson (deanhend@mail.utexas.edu; phone 512 
471-9774), Adam Cohen, Ben Labay, Jeremy Harrison  
Organization: University of Texas at Austin, Texas Natural Science Center, 
Texas Natural History Collection (TNHC) 

Many landowners and others who helped us with our survey of the fishes of 
the James River watershed expressed an interest in the learning of the results. 
We here gratefully acknowledge Texas Commission on Environmental 
Quality (TCEQ) for funding most aspects of this survey, South Llano 
Watershed Alliance (http://southllano.org/) and Tyson Broad for help 
coordinating contacts with property owners, and all landowners in the 
watershed who graciously helped us with this project by granting permission 
to access their properties. We provide this general summary of the results for 
them and all other interested parties. Further details can be obtained by 
emailing the project team at fishesoftexas@gmail.com. 

During three visits (5/2010, 2/2011 and 7/2011) of 1 to 4 days duration, our 
team sampled the James River watershed at a total of 17 locations. A total of 
28 species were collected and 1,625 voucher specimens preserved and 
deposited in the University of Texas’ Texas Natural History Collection 
(TNHC, http://www.texas.edu/tmm/tnhc) as 288 unique species occurrence 
records. Collection methods were varied and include seine (3/16 in mesh x 10 
ft), backpack electrofishing, gill nets, trammel nets (various mesh sizes), dip 
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Appendix A



nets (1/8 in), frame nets (1/8 in mesh x 3 ft x 3 ft) and trot lines baited with 
live and dead fish. At many sites we sampled both during the day and at 
night, and at all sites we attempted to sample all habitat types available, 
however at some we were limited by fences and were not able to sample 
more than 50 feet on either side of road crossings. 

Our survey provided the first museum specimens and relatively 
comprehensive sampling from this until now understudied watershed. Now, 
together with recent work by others, such as Dr. Tim Bonner (Texas State 
University) who is seasonally sampling at one site on the James River, and 
Texas Parks and Wildlife Department’s project investigating bass (genus 
Micropterus) hybridization, we know much more about the fish fauna of the 
James River watershed. 

One goal of this survey was to test species occurrence observations against 
species distribution models (SDMs) currently in development in Dr. 
Hendrickson’s lab. Detailed methods regarding model production are 
available in a recent publication from our group (found here: http://goo.gl/
jJXIN) and in the TNHC Fishes of Texas project website 
(www.fishesoftexas.org) documentation pages (found here: http://goo.gl/
g428K). The data we collected from the James River watershed closely match 
expectations from our models (Figure 1). Of the 26 species that our statewide 
models predicted to occur in the watershed we collected 23. Species not 
collected but predicted to occur were: orangespotted sunfish (Lepomis 
humilis), bigscale logperch (Percina macrolepida), and golden shiner 
(Notemigonus crysoleucas). All are known to be generally uncommon 
throughout their ranges and it was not surprising that this preliminary survey 
did not include them. We collected two species (plains killifish - Fundulus 
zebrinus and longnose gar - Lepisosteus osseus) that were predicted by the 
models to be relatively unlikely to occur, but those models had been 
previously recognized to be of relatively low precision compared to the 
models for most other species. 

Two species not native to the watershed were found: redbreast sunfish 
(Lepomis auritus) and Rio Grande cichlid (Herichthys cyanoguttatus). This 
was not surprising since both had been previously recorded from elsewhere in 
the Llano watershed. No state or federal threatened or endangered species 
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were collected in the James watershed, however, one species of concern, 
Guadalupe Bass (Micropterus treculii) was found throughout the watershed. 
It is known only from the Edwards Plateau region of Central Texas and is in 

danger of genetic introgression 
(hybridization) with introduced 
Florida largemouth bass 
(Micropterus salmoides floridanus) 
and smallmouth bass (Micropterus 
dolomieu). 

The most commonly collected 
species in our survey were the Texas 
stoneroller (Campostoma 
anomalum) and the western 
mosquitofish (Gambusia affinis), 
both recorded in 24 of our 30 
collections. Also frequently 
collected were the greenthroat darter 
(Etheostoma lepidum) and the 
Guadalupe roundnose minnow 
(Dionda nigrotaeniata), both 
considered spring-dependent species 
and indicative of the importance of 
groundwater for the fish fauna of 
this watershed. The least commonly 
collected species were the Rio 
Grande cichlid (Herichthys 
cyanoguttatus) and the bullhead 
minnow (Pimephales vigilax), each 
recorded in only 1 collection. 

Table 1. List of all species collected from the James 
River watershed (not including hybrids) sorted in order 
of decreasing prevalence in this survey, where 
prevalence = % of the 30 total collecting events in 
which the species was captured. Prevalence is 
essentially a measure of how common each species is, 
with low values indicating relative rarity. 
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JAMES RIVER 
Species collected October 2010 & December 2010 

      October  December 

Campostoma anomalum   171   295 
Cyprinella lutrensis    9   3 
Cyprinella venusta    1416   1171 
Notropis amabilis    5   61 
Notropis stramineus    459   67 
Notropis volucellus    10   33 
Moxostoma congestum   0   4 
Gambusia affinis    289   362 
Fundulus zebrinus    4   1 
Lepomis auritus    109   134 
Lepomis cyanellus    1   7 
Lepomis gulosus    0   1 
Lepomis macrochirus   3   20 
Lepomis megalotis    13   7 
Micropterus salmoides   0   10 
Micropterus treculii    5   11 
Etheostoma lepidum   7   16 
Etheostoma spectabile   22   127 
Cichlasoma cyanoguttatum  77   51 
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Appendix C

Spring Invertebrate Baseline List
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Spring Flora Baseline List
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