SUMMARY AND CONCLUSION

From 1986 to 2018, data pertaining to watershed characteristics, site-specific physical habitat,
physicochemical water quality and biological characteristics of 114 least disturbed streams have
been collected and summarized in this report. Since the release of Bayer et al. 1992, a total of
101 sampling events were conducted across 11 ecoregions (Appendix A-1). Additionally, 42
historic least disturbed streams (i.e., streams sampled from 1986 to 1990 in Bayer et al. 1992)
were revisited to gain a better understanding of variation among least disturbed streams and
patterns within each biological aggregated ecoregion. Twenty-nine streams were sampled in
Bayer et al. 1992 but were not revisited. These streams are still included in this report; however,
it is important to note that their status as least disturbed might have changed. Several of these
streams, specifically in Central Texas, have experienced high levels of development that have
increased the combined land cover for developed land use (open space and low, medium, and
high intensity) to proportions that are significantly higher than they were when sites were first
sampled in Bayer et al. 1992. These sites should be revisited to assess their status as least
disturbed streams.

Data from historical streams provide information for identifying trends over time. The major
purpose of the aquatic ecoregion project and least disturbed streams project is to establish
baselines for the development of indices designed to evaluate aquatic life use established in the
Texas Surface Water Quality Standards. Data collected through these projects and others have
established the regionalized fish index of biotic integrity for every ecoregion in Texas as well as
the regionalized macrobenthic index of biotic integrity for all ecoregions except Ecoregion 31
and aggregated Ecoregions 25 and 26. Future phases of this study will aim to collect data to
regionalize the final macrobenthic indices for Ecoregion 31 and aggregated Ecoregions 25 and
26 and refine regionalized fish and macrobenthic indices if necessary. There is a need to revisit a
subset of least disturbed streams to evaluate conditions overtime and detect any changes in
biological communities, especially as it pertains to shifting environmental conditions.

This study provides a list of least disturbed streams for each of the Texas Ecoregions that have
been evaluated as being appropriate reference streams based on having little urban and industrial
development, little high intensity agriculture, no major point sources of pollution, no atypical
sources of non-point source pollution, and are not channelized or have no other major physical
habitat modifications. Streams such as Croton Creek, North Fork of the Wichita River, and Palo
Duro Creek meet these physical characteristics of least disturbed streams but do not support
biological communities to attain the presumed high aquatic life use due to natural conditions.
There is still a need to adjust site-specific aquatic life uses and supporting criteria for some
streams, especially in Ecoregion 26. Ecoregion habitat attributes may be found in Appendix B,
water quality parameters may be found in Appendix C, and a list of fish and macrobenthic
species collected at each site are summarized in Appendix D and Appendix E, respectively.

582



REFERENCES

Bayer, C.W., J.R. Davis, S.R. Twidwell, R. Kleinsasser, G. Linam, K. Mayes, and E. Hornig.
1992. Texas Aquatic Ecoregion Project: An Assessment of Least Disturbed Streams. Draft.
Texas Water Commission, Austin, Texas.

ESRI (Environmental Systems Research Institute). 2011. Arc Hydro Tools - Tutorial Version
2.0, WEB www.esri.com;
http://downloads.esri.com/archydro/archydro/Tutorial/Doc/Arc%20Hydro%20Too0ls%202.0
%20-%20Tutorial.pdf

Griffith, G., S. Bryce, J. Omernik, and A. Rogers. 2007. Ecoregions of Texas. AS-199, Project
Report to Texas Commission on Environmental Quality. 125 pp.
http://ecologicalregions.info/htm/pubs/TXeco Jan08 v8 Cmprsd.pdf

Homer, C.G., J.A. Dewitz, L. Yang, S. Jin, P. Danielson, G. Xian, J. Coulston, N.D. Herold,
J.D. Wickham, and K. Megown. 2015. Completion of the 2011 national land cover database
for the conterminous United States-representing a decade of land cover change information.
Photogrammetric Engineering and Remote Sensing 81(5): 345-354.

Linam, G.W., and L.J. Kleinsasser. 1989. Classification of Texas freshwater fishes into trophic
and tolerance groups. River Studies Report No. 14. Texas Parks and Wildlife Department,
Austin, Texas.

Linam, G.W., L.J. Kleinsasser, and K.B. Mayes. 2002. Regionalization of the index of biotic
integrity for Texas streams. River Studies Report No. 17. Texas Parks and Wildlife
Department, Austin, Texas.

TCEQ (Texas Commission on Environmental Quality). 2012. Surface Water Quality
Monitoring Procedures, Volume 1: Physical and Chemical Monitoring Methods. Texas
Commission on Environmental Quality, Austin, Texas. Available at:
https://www.tceq.texas.gov/publications/rg/rg-415.

TCEQ (Texas Commission on Environmental Quality). 2014. Surface Water Quality
Monitoring Procedures, Volume 2: Methods for Collecting and Analyzing Biological
Assemblage and Habitat Data. Texas Commission on Environmental Quality, Austin,
Texas. Available at: https://www.tceq.texas.gov/publications/rg/rg-416.

TCEQ (Texas Commission on Environmental Quality). 2019. Addendum to Surface Water
Quality Monitoring Procedures Manual RG-416, 05/2014 Revision, Appendix B, page B-25
(Table B.11 — Benthic Index of Biotic Integrity metrics and scoring criteria). Texas
Commission on Environmental Quality, Austin, Texas. Available at:
https://www.tceq.texas.gov/waterquality/monitoring/swqm_manualupdate.html#volume?2.

583


http://www.esri.com/
https://www.tceq.texas.gov/publications/rg/rg-415
https://www.tceq.texas.gov/publications/rg/rg-416
https://www.tceq.texas.gov/waterquality/monitoring/swqm_manualupdate.html#volume2

TPWD (Texas Parks & Wildlife Department) Lanscape Ecology Program. Ecological Mapping
Systems of Texas: East-Central Texas Plains Post Oak Savanna and Woodland Summary.
https://tpwd.texas.gov/landwater/land/programs/landscape-ecology/ems/emst/forests-
woodlands-and-savannas/east-central-texas-plains-post-oak-savanna-and-woodland.

Twidwell, S.R., and J. R. Davis. 1989. An Assessment of Six Least Disturbed Unclassified
Texas Streams. LP 89-04. Texas Water Commission, Austin, Texas.

Schonhuth, S., D.M. Hillis, D.A. Neely, L. Lozano-Vilano, A. Perdices, and R.L. Mayden.
2012. Phylogeny, diversity, and species delimitation of the North American Round-Nosed
Minnows (Teleostei: Dionda), as inferred from mitochondrial and nuclear DNA sequences.
Molecular Phylogenetics and Evolution 62:427-446.

USGS (United States Geological Survey). 2001. National Elevation Dataset (ned30meter).
Downloaded from https://datagateway.nrcs.usda.gov/.

Wickham, J., C. Homer, J. Vogelmann, A. McKerrow, R. Mueller, N. Herold, and J. Coulston.
2014. The Multi-Resolution Land Characteristics (MRLC) Consortium — 20 Years of
Development and Integration of USA National Land Cover Data. Remote Sensing 6(8),
7424-7441; doi:10.3390/rs6087424.

584


https://datagateway.nrcs.usda.gov/



