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SUMMARY 

UNDERSTANDING PLACE:  

THE ROLE OF PLACE-BASED KNOWLEDGE IN SCIENCE 

 

 We need to begin this discussion with a clarification of what place-based 

knowledge is for the purpose of this project. Place-based knowledge is often confused 

with or misunderstood as place-based education and traditional ecological knowledge. 

Place-based knowledge is neither, although the concepts are related. Place-based 

education is the idea of using what a student knows from their everyday life to teach 

higher learning concepts. Traditional ecological knowledge is the idea that indigenous 

peoples pass down an understanding of nature that is as important as what “western 

science” can teach them. Place-based knowledge is the idea, centered in the social-

ecological sciences, that local people have an understanding of their “place” that is 

complimentary to research done from a global perspective (Fuller 2009, Schoon 2013). 

With emerging multidisciplinary approaches to environmental issues, place-based 

knowledge suggests that this local knowledge may clarify, correct or contribute to a 

formally defined research study or management regime and should not be ignored (Perry 

2009, Waterton et al. 2015).  

A recurring theme throughout this work is the knowledge of place. Chapter One 

discusses how local management of acequias, honed over generations of experience by 

the people who use them, should be acknowledged and integrated into regional and 

statewide water plans (process). Chapter Two looks at the history of the Mora Valley in 
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terms of land use at the local level (place-based knowledge). Chapter Three looks at how 

acequias fit into the local ecosystem using macroinvertebrate community structure 

(patterns).  

So often science is conducted disconnected from place (Fuller 2009). There is a 

reason for this. Science is typically done in a reductionist way. And most ecological 

studies are still conducted with humans either removed from the system or seen as a 

variable in the system (Schoon 2013). A single study cannot define a system. I cannot say 

as much as I would like to be able to say about acequias in the Mora Valley and in other 

parts of New Mexico. But hopefully, there will be other studies in the future that will 

look at this same place, but in a different way, until a more complete picture emerges. 

I started this project with a single question: Do acequias contribute to overall 

stream health in the Mora Valley? The question came after I moved to the Mora area and 

started working with the acequia on my land. I heard stories from my neighbors about 

herencia, their inherited love for the land and their passed-down knowledge of traditional 

practices. Like most stories, they were part myth and part truth, and I started to wonder if 

the acequias really did keep the land healthy, as my neighbors insisted.  

 The definition of river health is not universally agreed upon (Boulton 1999, Karr 

1999, Norris and Thoms 1999). It is a mix of ecological ideals and human values 

(Boulton 1999). For the purpose of this study, we define river health as a stream system’s 

ability to express its capabilities, or in other words, its ability to maintain biotic integrity 

and stability despite perturbations. While acknowledging that there are other criteria 

important to river health, we will use Karr’s 1999 definition: “Ecological criteria include 

sustainability, resilience to stress, and ecological integrity—the capacity to maintain a 
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balanced, integrated adaptive biologic system having the full range of elements and 

processes expected in the natural habitat of a region”. Included in this full range of 

elements are the patterns we see in biological diversity and community structure in the 

system. The results of my study suggest that the Mora River and the acequias that branch 

off of it are healthy. They have remained much the same for generations, and should be 

recognized as intermittent streams. While to me this is good news, affirming the 

traditional view that acequias enhance health of an ecosystem, many of my neighbors 

would fear such a statement, because if the acequias somehow become classified as 

surface water, they could lose their protection to be managed separate from the other 

surface waters in the state of New Mexico. This would be shortsighted. Future studies 

should focus closely on the function of the acequias in the ecosystem and their reaction to 

climate change. These studies should be done at the local level, because generations of 

local management has created a system, while not stable nor infallible, could provide 

insight into what we need to keep the system healthy. Only then will we have the 

complete picture, and it will still be only a snapshot in time.  

      -Shannon Marie Rupert 

 

“That land is a community is a basic concept of ecology, but that land is to be loved and 

respected is an extension of ethics.” 

      - Aldo Leopold, A Sand County Almanac 
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Figure 1.This project combined three integrated investigations to create a local case 

study applicable for integration in future studies of IRES. We found that substrate 

homogeneity in acequias and stable land use throughout the study area created a pattern 

that when combined with the rapid response of acequia culture in limiting flow 

intermittence in acequias created a local, small scale system where the acequias in the 

Mora Valley resemble IRES and almost reach the structure of perennial streams.   

 

 

 

 



	 138 

LITERATURE CITED 

 

Boulton, A.J. 1999. An overview of river health assessment: philosophies, practice, 

problems and prognosis. Freshwater Biology 41(2): 469-479. 

 

Fuller, B. 2009. Place-based knowledge and consensus building: From access to impact. 

www.umdcipe.org/conferences/epckdi/22.pdf 

 

Leopold, Aldo. 1966. A Sand County Almanac. Ballentine Books. New Your, New York. 

 

Karr, J.R. 1999. Defining and measuring river health. Freshwater Biology 41(2): 221-

234. 

 

Norris, R.H. and M.C. Thoms. 1999. What is river health? Freshwater Biology 41:197-

209. 

 

Perry, S.L. 2009. More than one river: Local, place-based knowledge and the political 

ecology of restoration and remediation along the lower Neponset River, Massachusetts. 

Dissertations. Paper 117, 226 pgs. 

 

Schoon, M. 2013. Place-based knowledge in a world of globalization. 

www.michaelschoon.com/2013/04/29/place-based-knowledge-in-a-world-of-

globalization/ 



	 139 

 

Waterton, C., Maberly, S.C., Tsouvalis, J., Watson, N., I.J. Winfield and L.R. Norton. 

2015. Committing to place: The potential of open collaborations for trusted 

environmental governance. PLoS Biology 13(3):e1002081. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	 140 

DISSERTATION LITERATURE CITED 

 

Allen, J.D. 1995. Stream Ecology: Structure and Function of Running Waters. Chapman 

and Hall. London, England.  

 

Arellano, A.S. 1985. Case Study: Acequias de la Sierra and early agriculture of the Mora 

Valley. Research Paper. Center for Land Grant Studies. Guadalupita, New Mexico. 

 

Arellano, J.E. 2014. Enduring Acequias: Wisdom of the Land, Knowledge of the People. 

University of New Mexico Press. Albuquerque, New Mexico.  

 

Armstrong, A., R.C. Stedman, J.A. Bishop, and P.J. Sullivan. 2012. What’s a stream 

without water? Disproportionality in headwater regions impacting water quality. 

Environmental Management 50(5): 849-860.  

 

Arthington, A.H., J.M. Bernardo, and M. Ilheu. 2014. Temporary rivers: linking 

ecohydrology, ecological quality and reconciliation ecology. River Research and 

Applications. DOI:10.1002/rra.2831. 

 

BBC Worldwide Ltd. 2012. Frozen Planet, The Original UK Series, Narrated by David 

Attenborough. www.bbcearth.com 

 



	 141 

 Bales, R.C., Molotch, N.P., Painter, T.H., Dettinger, M.D, Rice, R., and J. Dozier. 2005. 

Mountain Hydrology of the Western United States. 

http://fiesta.bren.ucsb.edu/~dozier/REASoN-pubs/2005WR004387.pdf 

 

Blackburn, M. and C. Mazzacano. 2012. Using macroinvertebrates as indication of 

stream flow duration. The Xerces Society for Invertebrate Conservation. Portland, 

Oregon. 17 pages. 

 

Bogan, M.T., K.S. Boersma, and D.A. Lytle. 2013. Flow intermittency alter longitudinal 

patterns of invertebrate diversity and assemblage composition in an arid land stream. 

Freshwater Biology 58:1016-1028. 

 

Bogan, M.T., K.S. Boersma, and D.A. Lytle. 2015. Resistance and resilience of 

invertebrate communities to seasonal and supraseasonal drought in arid-land headwater 

streams. Freshwater Biology 60: 2547-2558. 

 

Bonada, N., M. Rierradevall, and N. Prat. 2006. Benthic macroinvertebrate assemblages 

and macrohabitat connectivity in Mediterranean-climate streams of northern California. 

Journal of the North American Benthological Society 25(1): 32-43.  

 

Boulton, A.J. 1999. An overview of river health assessment: philosophies, practice, 

problems and prognosis. Freshwater Biology 41(2): 469-479. 

 



	 142 

Brekhus, J. 2011. Maximum Relief Counties by State. 

http://www.cohp.org/records/relief/Helman_counties.html 

 

Brickey, C., K. Engel, M.L. Miller, K. Jacobs, D.F. Lueke and B. Udall. 2010. How to 

Take Climate Change Into Account: A Guidance Document for Judges Adjudicating 

Water Disputes. Arizona Legal Studies Discussion Paper #10-47. University of Arizona 

James E. Rogers College of Law. 

 

Carpenter, S.R., Fisher, S.G., Grimm, N.B. and J.F. Kitchell. 1992. Global change and 

freshwater ecosystems. Annual Review of Ecology and Systematics. 23: 119-139. 

 

Central Arizona Project (CAP) website. 2011. http://www.cap-az.com/ 

 

Chaves, M.L, P. Rieradevall, J.L. Chainho, M.J. Costa and N. Prat. 2008. 

Macroinvertebrate communities of non-glacial high altitude intermittent streams. 

Freshwater Biology 53 (1): 55-76. 

 

Collins, S.L., S.R. Carpenter, S.M. Swinton, D.E. Orenstein, D.L. Childers, T.L. 

Gragson, N.B. Grimm, J.M. Grove, S.L. Harlan, J.P. Kaye, A.K. Knapp, G.P. Kofinas, 

J.J. Magnuson, W.H. McDowell, J.M.Melack, L.A.Ogden, G.P. Robertson, M.D. Smith, 

and A.C. Whitmer. 2011. An integrated conceptual framework for long-term social 

ecological research. Frontiers in Ecology and the Environment 9 (6): 352-357.  

 



	 143 

Cox, M., and J.M. Ross. 2010. Robustness and vulnerability of community irrigation 

systems: The case of the Taos valley acequias. Journal of Environmental and Economic 

Management 6 (2011): 254-266. 

 

Cox, M. 2008. Applying a social-ecological system framework to the study of the Taos 

valley irrigation system. Workshop in Political Theory and Policy Analysis, Indiana 

University, Bloomington.  

 

D’Antonio, J.R. 2006. The impact of climate change on New Mexico’s water supply and 

ability to manage water resources. New Mexico Office of State Engineer, Santa Fe, New 

Mexico. www.nmdrought.state.nm.us/ClimateChangeImpacy/completeREPORTfinal.pdf 

Datry, T., N. Bonada and A. Boulton. 2016a. Chapter One: General Introduction. 

Unpublished. 

 

Datry, T., Fritz, K. and C. Leigh. 2016b. Challenges, developments and perspectives in 

intermittent river ecology. Freshwater Biology 61:1171-1180. 

 

Datry, T., S.T. Larned, and K. Tockner. 2014. Intermittent rivers: A challenge for 

freshwater ecology. BioScience 64: 229-235. 

 

DeBuys, W. 1985. Enchantment and Exploitation: The Life and Hard Times of a New 

Mexico Mountain Range. University of New Mexico Press, Albuquerque.  

 



	 144 

De Caceres, M., P. Legendre and M. Moretti. 2010. Improving indicator species analysis 

by combining groups of sites.  Okios 119(10):1674-1684. 

 

Durance, I. and S.J. Ormerod. 2007. Climate change effects on upland stream 

macroinvertebrates over a 25-year period. Global Change Biology 13:942-957. 

 

Eyong, B.E. 2008. Distribution of arsenic and other heavy metals in sediments and their 

effects on benthic macroinvertebrates in the Gallinas River, San Miguel County, New 

Mexico. Master’s thesis. New Mexico Highlands University. 99 pages. 

 

Fernald, A.G., T.T. Baker, and S.J. Guldan. 2007. Hydrologic, riparian, and 

agroecosystem functions of traditional acequia irrigation systems. Journal of Sustainable 

Agriculture 30 (2): 147-171. 

 

Fernald, A.G. and S.J. Guldan. 2006. Surface water-groundwater interactions between 

irrigation ditches, alluvial aquifers, and streams. Reviews in Fisheries Science 14:79-89. 

 

Fuller, B. 2009. Place-based knowledge and consensus building: From access to impact. 

www.umdcipe.org/conferences/epckdi/22.pdf 

 

Gooch, R.S., P.A. Cherrington, and Y. Reinink. 2007. Salt River Project experience in 

conversion from agriculture to urban water use. Irrigation and Drainage Systems 21:145–

157. 



	 145 

 

Gutzler, D.S. 2013. Regional climatic considerations for borderlands sustainability. 

Ecosphere 4(1):7. 

 

Gutzler, D.S. and S.J. Keller. 2012. Observed trends in snowpack and spring season soil 

moisture affecting New Mexico. New Mexico Journal of Science. 46, pp. 

 

Hanratty, M.P. and H.G. Stefan. 1997. Simulating climate change effects in a Minnesota 

Agricultural Watershed. Journal of Environmental Quality. 6:1524-1532. 

 

Harding, J.J. 2010. Linking mountains and valleys: exploring the influence of mountain 

hydrology on traditional acequia irrigation systems. Paper No. 37-1. Geological Society 

of America Abstracts with Programs, Vol. 42, No. 5, p.111  

 

Hille, S., E.A. Kristensen, D. Graeber, T. Riis, N.K. Jorgensen and A. Baattrup-Pedersen. 

2014. Fast reaction of macroinvertebrate communities to stagnation and drought in 

streams with contrasting nutrient availability. Freshwater Science 33(3): 847-859. 

 

Hoosier Riverwatch. 2009. http://www.in.gov/dnr/nrec/files/nc-Riverwatch_Manual.pdf 

 

Hurd, B.H. and J. Coonrod. Undated. Climate change risks New Mexico’s waterways, its 

byways and its flyways. Water Resources IMPACT 10:4 

 



	 146 

Huryn, A. D. and J.B. Wallace. 1988. Community structure of Trichoptera in a mountain 

stream: spatial patters of production and functional organization. Freshwater Biology 20: 

141-155. 

 

Hussain, Q.A. and A.K. Pandit. 2012. Macroinvertebrates in streams: A review of some 

ecological factors. International Journal of Fisheries and Aquaculture 4(7): 114-123. 

 

Jacobi, D.I. and A.C. Benke. 1991. Life histories and abundance patterns of snag-

swelling mayflies in a blackwater Coastal Plain river. Journal of the North American 

Benthological Society 10: 372-387. 

 

Jacobi, G.Z. and S.J. Cary. 1996. Winter stoneflies (Plecoptera) in seasonal habitats in 

New Mexico, USA. Journal of the North American Benthological Society 15(4): 690-

699. 

 

Junk, W.J., P.B. Bayley, and R.E. Sparks. 1989. The flood pulse concept in river-

floodplain systems. Canadian Special Publications in Aquatic Science 106:110-127. 

 

Kammer, D. 1992. Report on the historic acequia system of the upper Rio Mora. New 

Mexico Historic Presentation Division.  

 

Karr, J.R. 1999. Defining and measuring river health. Freshwater Biology 41: 221-234. 

 



	 147 

Kryder, L.R. 2009. The trans-basin acequias of the Mora Valley, New Mexico: A 

working paper. Unpublished. 

 

Lake, P.S. 2000. Disturbance, patchiness and diversity in streams. Journal of the North 

American Benthological Society. 19:573-592.  

 

Lamadrid, E.R. and J.E. Arellano. 2008. Juan the Bear and the Water of Life. University 

of New Mexico Press, Albuquerque, New Mexico. 

 

Lamadrid, E.R. and J. E. Arellano. 2014. Oral Tradition and Legal Authority in the 

Trans-Mountain Acequia Systems of the Mora Valley, New Mexico. From Sanchis-Ibor, 

C.; Palau-Salvador, G. Mangue Alférez, I.; Martínez-Sanmartín, L.P. (Eds.) Irrigation, 

Society, Landscape. Tribute to Thomas F. Glick, València, Universitat Politècnica de 

València. doi: http://dx.doi.org/10.4995/ISL2014.2014.182 

 

Larned, S.T., T. Datry, D.A. Arscott, and K. Tockner. 2010. Emerging concepts in 

temporary-river ecology. Freshwater Biology. 55:717-738. 

 

Leigh, C., A.J. Boulton, J.L. Courtwright, K. Fritz, C.L. May, R.H. Walker, and T. Datry. 

2015. Ecological research and management of intermittent rivers: a historical review and 

future directions. Freshwater Biology. 1-19. DOI: 10.1111/fwb12646. 

 



	 148 

Lenat, D. 1988. Water quality assessment using a qualitative collection method for 

benthic macroinvertebrates. Journal of the North American Benthological Society 7: 222-

233. 

 

Leopold, Aldo. 1966. A Sand County Almanac. Ballentine Books. New York, New York. 

 

Leslie, A.W., R.F. Smith, D.E. Ruppert, K. Bejieri, J.M. McGrath, B.A. Needleman and 

W.O. Lamp. 2012. Environmental factors structuring benthic macroinvertebrate 

communities of agricultural ditches in Maryland. Environmental Entomology 41(4): 802-

812. 

 

Lindenmayer, D.B. and Fischer, J. 2006. Habitat Fragmentation and Landscape Change: 

An Ecological and Conservation Synthesis. Island Press, Washington D.C.  

 

Lopez, A. 2014. A bird’s-eye view of northern New Mexico’s acequias. Green Fire 

Times 6(1): 7-10. 

 

Lowe, W.H. and G.E. Likens. 2005. Moving headwater streams to the head of the class. 

BioScience. 55:3, pp 196-197. 

 

MacCameron, R. 1994. Environmental change in colonial New Mexico. Environmental 

History Review. 18(2):.17-39. 

 



	 149 

Martinez, F.J. 1990. Mora- San Miguel Regional Water Study and Forty Year Plan. 

Office of the State Engineer, Santa Fe, New Mexico.  

 

Masse, W.B. 1981. Prehistoric irrigation systems in the Salt River Valley, Arizona. 

Science. 214 (4519): 408-415. 

 

Menhinick, E.F. 1964. A comparison of some species-individual diversity indices applied 

to samples of field insects. Ecology 45(4): 859-861.  

 

Merritt, R.W., K.W. Cummins and M.B. Berg. 2008. An Introduction to the Aquatic 

Insects of North American. Kendall/Hunt, Dubuque, Iowa. 

 

Merritt, R.W and K.W. Cummins. 1996. Trophic relations of macroinvertebrates. In 

Methods in Stream Ecology. F.R. Hauer and G.A. Lamberti, eds. Academic Press, Inc., 

San Diego, California. pp: 453-474. 

 

Miller, M.P. and A.M.D. Brasher. 2011. Differences in macroinvertebrate community 

structure in streams and rivers with different hydrologic regimes in the semi-arid 

Colorado Plateau. River Systems 19(3): 225-238. 

 

Molles, Jr., M.C. 1985. Recovery of a stream invertebrate community from a flash flood 

in Tesuque Creek, New Mexico. The Southwestern Naturalist 30: 279-287. 

 



	 150 

Montgomery, D.R. 1999. Process domains and the river continuum concept. Journal of 

the American Water Resources Association 35: 397 - 410. 

 

Murdoch, T., M. Cheo, and K. O’Laughlin. 1996. Streamkeeper’s Field Guide: 

Watershed Inventory and Stream Monitoring Methods. Adopt-a-Stream Foundation 

Everett, Washington. 

 

New Mexico Acequia Association (NMAA). 2008. Acequia Governance Handbook. 

www.lasacequias.org 

 

New Mexico EPSCoR. 2011. Acequia Research Impacts. 

http://nmepscor.org/content/acequia-research-impacts 

 

 

Norris, R.H. and M.C. Thoms. 1999. What is river health? Freshwater Biology 41:197-

209. 

 

Peck, D.V., Lazorchak, J.M., and D.J. Klemm (Eds.). 2003. Western Pilot Study: Field 

Operations Manual for Wadeable Streams (DRAFT). United States Environmental 

Protection Agency Office of Research and Development, Washington, D.C. 

 



	 151 

Perry, S.L. 2009. More than one river: Local, place-based knowledge and the political 

ecology of restoration and remediation along the lower Neponset River, Massachusetts. 

Dissertations. Paper 117, 226 pgs. 

 

Phillips, D.H., Y. Reinink, T. E. Skarupa, C. E. Ester III and J. A. Skindlov. 2009. Water 

resources planning and management at the Salt River Project, Arizona, USA. Irrigation 

and Drainage Systems 23:109–124. 

 

Rango, A. and J. Rivera. 2012. Personal communication. 

 

Resh, V.H., M.J. Myers, and M.J. Hannaford. 1996. Macroinvertebrates as biotic 

indicators of environmental quality. Pages 647-667 in F.R. Hauer and G.A. Lamberti 

(eds.), Methods in Stream Ecology. Academic Press. San Diego, California. 

 

Rivera, J. A. 1998. Acequia Culture: Water, Land, and Community in the Southwest. 

University of New Mexico Press, Albuquerque, New Mexico. 

 

Rivera, J.A. and T.F. Glick. Undated. The Iberian origins of New Mexico’s community 

acequias. www.taosacequias.org/Documents/GlickRivera409.pdf 

 

Roach, W.J., J.B. Heffernen, N.B. Grimm, J. R. Arrowsmith, C. Eisinger, and T. 

Rychener. 2008. Unintended consequences of urbanization for aquatic ecosystems: A 

case study from the Arizona desert. Bioscience. 58 (8): 715-727. 



	 152 

 

Rodriguez, S. 2006. Acequia: Water Sharing, Sanctity, and Place. School for Advanced 

Research Press, Santa Fe, New Mexico. 

 

Roybal, M. 2012. Measuring Acequia Functionality: Developing a tool for assessing New 

Mexico’s community based irrigation systems. Unpublished Professional Project. 

University of New Mexico, Albuquerque. 123 pp. 

 

Rufer, M.M. and L.C. Ferrington, Jr. 2006. University of Minnesota Chironomidae 

Research Group Volunteer Stream Monitoring Interactive Verification Program Website. 

www.midges.cfans.umn.edu/vsmivp/ 

 

Rupert, S.M. 2012. Acequia culture benefits ecosystem function in the Mora Valley. New 

Mexico Journal of Science Special Water Resources Issue 46:233-248. 

 

Salt River Project website (SRP) 2011. http://www.srpnet.com 

 

Schoon, M. 2013. Place-based knowledge in a world of globalization. 

www.michaelschoon.com/2013/04/29/place-based-knowledge-in-a-world-of-

globalization/ 

 

Schriever, T.A., M.T. Bogan, K.A. Boersma, M. Caneda-Arguelles, K.L. Jaeger, J.D. 

Olden and D.A. Lytle. 2015. Hydrology shapes taxonomic and functional structure of 



	 153 

desert stream invertebrate communities. Freshwater Science 34(2): 000-000. DOI: 

10.1086/680518. 

 

Shen, W., J. Wu, N. B. Grimm, and D. Hope. 2008. Effects of Urbanization-Induced 

Environmental Changes on Ecosystem Functioning in the Phoenix Metropolitan Region, 

USA. Ecosystems 11: 138–155.  

 

Stanley, E.M., D.L. Buschman, A.J. Boulton, N.B. Grimm, and S.G. Fisher. 1994. 

Invertebrate resistance and resilience to intermittency in a desert stream. American 

Midland Naturalist 131 (2): 288-300. 

 

State of New Mexico Agency Technical Work Group. 2005. Potential effects of climate 

change on New Mexico. 

http://www.nmenv.state.nm.us/aqb/Potential_Effects_Climate_Change.html  

 

Stephens, D.B. and Associates, Inc. 2005. Mora-San Miguel-Guadalupe Regional Water 

Plan. http://ose.state.nm/isc_regional_plans8.html 

 

Thomson, B. and A-M. Ali. 2009. Water resources assessment of the Mora River. 

http://hdl.handle.net/1928/9704 

 



	 154 

Thorp, J.H., M.C. Thomas, and M.D. Delong. 2006. The riverine ecosystem synthesis: 

Biocomplexity in river networks across time and space. River Research Applications 

22:123-147. 

 

United States Department of Agriculture (USDA). 2007. Census of Agriculture: Volume 

1: Chapter 2, County Level Data / New Mexico. 

http://www.agcensus.usda.gov/Publications/2007/Full_Report/Volume_1,_Chapter_2_Co

unty_Level/New_Mexico/ 

 

United States Geological Survey (USGS). 2012. Water Science for Schools. 

http://ga.water.usgu.gov/edu/wetstates.html 

 

United States Geological Survey (USGS). 2009. USGS Real-Time Water Data for USA. 

http://waterdata.usgs.gov/nwis/rt 

 

Vannote, R.L., G.W. Minshall, K.W. Cummins, J.R. Sedell and C.E. Cushing. 1980. The 

River Continuum Concept. Canadian Journal of Aquatic Science 37:130-137. 

 

Voshell Jr., J.R. 2002. A Guide to Common Freshwater Invertebrates of North American. 

The MacDonald & Woodward Publishing Company, Granville, Ohio. 

 

Ward, J.V. 1989. The four-dimensional nature of lotic ecosystems. Journal of the North 

American Benthological Society 8 (1): 2-8. 



	 155 

 

Ward, J.V., B.C. Kondratieff and R.E. Zuellig. 2002. An Illustrated Guide to the 

Mountain Stream Insects of Colorado. University Press of Colorado, Boulder, Colorado. 

 

Waterton, C., Maberly, S.C., Tsouvalis, J., Watson, N., I.J. Winfield and L.R. Norton. 

2015. Committing to place: The potential of open collaborations for trusted 

environmental governance. PLoS Biology 13(3):e1002081. 

 

Western Regional Climate Center (WRCC). 2012. http://www.wrcc.dri.edu 

 

Williams, D.D. 1996. Environmental constraints in temporary fresh waters and their 

consequences for the insect fauna. Journal of the North American Benthological Society 

15(4): 634-650. 

	

	

	

	

 

 

 

 

 

 



	 156 

APPENDIX A 

 

The following is a list of the data points recorded in 2009 in the Mora Valley for the 

purpose of this study. In addition to recording coordinates in UTM WGS 84 and 

elevation in meters, each data point was photographed. Digital copies of these 

photographs are available upon request. Please contact Shannon Rupert.  

 

Photo ID Elevation UTM Easting Northing 
BEVDA2 2189 13 S 470953 3981027 
BEVDAM 2195 13 S 470831 3981224 
BIGIN 2192 13 S 470906 3981049 
BRI030 2176 13 S 472500 3980590 
CLEBRG 2255 13 S 466877 3982761 
CORDIT 2233 13 S 467802 3982196 
CULDRA 2207 13 S 470849 3981157 
CULEM 2179 13 S 471471 3980735 
D10 2203 13 S 470319 3983018 
D11 2210 13 S 470635 3983215 
D12 2214 13 S 470779 3983253 
D13 2208 13 S 471169 3983276 
D14 2210 13 S 471266 3983234 
D15 2207 13 S 471256 3983120 
DIV 2211 13 S 469595 3982377 
DIV007 2216 13 S 470000 3982675 
DIV01 2231 13 S 468465 3981811 
DIV4 2199 13 S 468990 3981938 
DIV8 2214 13 S 470046 3982720 
DIV9 2199 13 S 470237 3982938 
DRAB4B 2172 13 S 472296 3980765 
ELALTO 2169 13 S 472205 3980809 
ELCAR 2174 13 S 472340 3980556 
MOSPLT 2240 13 S 467798 3982234 
RIOCUL 2233 13 S 467793 3981897 
RUNIN 2187 13 S 471134 3980923 
RUNIN2 2182 13 S 471340 3980822 
TWNIN 2208 13 S 470521 3981221 
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TWNIN2 2203 13 S 470722 3981267 
AF1 2196 13 S 470649 3982518 
AF10 2189 13 S 470501 3981681 
AF11 2185 13 S 470489 3981606 
AF2 2190 13 S 470619 3982392 
AF3 2195 13 S 470604 3982310 
AF4 2187 13 S 470584 3982179 
AF5 2191 13 S 470566 3982089 
AF6 2188 13 S 470548 3981977 
AF7 2188 13 S 470539 3981909 
AF8 2190 13 S 470528 3981820 
AF9 2190 13 S 470510 3981746 
AFEND 2193 13 S 470393 3981385 
A1/21 2181 13 S 471822 3981380 
ENDPT 2210 13 S 469891 3980068 
MAP 2194 13 S 476444 3929243 
TW 2197 13 S 470527 3981228 
TW2 2198 13 S 470723 3981263 
TWBR1 2205 13 S 470852 3981144 
UPDBR 

 
13 S 466126 3982181 

UPDFA 2282 13 S 466607 3981900 
UPDIU 

 
13 S 466004 3982320 

UPDIV 
 

13 S 516358 3461707 
UPOP1 2259 13 S 466610 3981913 
UPOP10 2226 13 S 467087 3981277 
UPOP11 2244 13 S 467156 3981187 
UPOP12 2249 13 S 466126 3982181 
UPOP13 2249 13 S 467258 3981055 
UPOP14 2244 13 S 467344 3981033 
UPOP15 2240 13 S 467401 3981013 
UPOP16 2241 13 S 467469 3980970 
UPOP17 2252 13 S 467497 3980951 
UPOP18 2240 13 S 467540 3980913 
UPOP19 2261 13 S 467604 3980912 
UPOP2 2258 13 S 466787 3981793 
UPOP20 2217 13 S 467670 3980885 
UPOP21 2232 13 S 467663 3980879 
UPOP22 2249 13 S 467787 3980830 
UPOP23 2114 13 S 467811 3980663 
UPOP24 2159 13 S 467924 3980723 
UPOP25 2230 13 S 467998 3980738 
UPOP26 2232 13 S 468126 3980678 
UPOP27 2231 13 S 468250 3980620 
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UPOP28 2229 13 S 468364 3980590 
UPOP29 2228 13 S 468455 3980538 
UPOP3 2253 13 S 466815 3981718 
UPOP30 2224 13 S 468489 3980556 
UPOP31 2225 13 S 468595 3980569 
UPOP32 2222 13 S 468803 3980478 
UPOP33 2224 13 S 468961 3980350 
UPOP34 2225 13 S 469077 3980222 
UPOP35 2227 13 S 469320 3980176 
UPOP36 2223 13 S 469380 3980183 
UPOP37 2223 13 S 469553 3979940 
UPOP38 2224 13 S 469878 3979981 
UPOP4 2250 13 S 466810 3981647 
UPOP5 2255 13 S 466856 3981585 
UPOP6 2249 13 S 466869 3981566 
UPOP7 2241 13 S 466948 3981481 
UPOP8 2251 13 S 467028 3981349 
UPOP9 2249 13 S 467084 3981282 
UPTNK1 2239 13 S 467299 3981042 
UPXING 2261 13 S 466813 3981676 
WELL1 2217 13 S 468907 3980415 
94 2281 13 S 466032 3982312 
434BRG 2195 13 S 470287 3981274 
A002 ACEQ 2315 13 S 466977 3977881 
ACEINPUT 2204 13 S 469805 3981351 
ACESPLIT 2212 13 S 468981 3981677 
ALLSRT 2211 13 S 469544 3981378 
ALLSUPS 2200 13 S 469548 3981381 
CONV 2411 13 S 463615 3989120 
DIV1 2225 13 S 468462 3981813 
DIV2 2216 13 S 468998 3981946 
DIV3 2214 13 S 469029 3981944 
DIV4 2217 13 S 469048 3981940 
DIV5 2220 13 S 469340 3982191 
DIV6 2216 13 S 469589 3982371 
DIV7 2213 13 S 469631 3982373 
DIV8 2212 13 S 470000 3982668 
DIV9 2213 13 S 470045 3982713 
DIV10 2210 13 S 470243 3982941 
DIV11 2210 13 S 470312 3983015 
DIV12 2215 13 S 470631 3983214 
DIV13 2210 13 S 470779 3983238 
DIV14 2211 13 S 471040 3983292 



	 159 

DIV15 2210 13 S 471152 3983281 
DIV16 2210 13 S 471267 3983240 
END 2207 13 S 471268 3983239 
END2 2208 13 S 471260 3983119 
MBCT 2164 13 S 472772 3980286 
MBCT DN100 2169 13 S 472773 3980266 
MBCT UP100 2172 13 S 472745 3980304 
MBCT UP200 2168 13 S 472726 3980323 
MORA NMSU 2221 13 S 468647 3981372 
MORA 
WETGR 2212 13 S 468133 3981722 
NFHTC DISC 2179 13 S 471672 3981356 
NMSU UPPER 2231 13 S 468436 3980539 
OFFTRAIL 2217 13 S 468829 3981918 
P66 2203 13 S 469677 3981353 
P66 MORA R 2210 13 S 469680 3981350 
RESCO 2221 13 S 468935 3981932 
RLC2 2276 13 S 466511 3982384 
RLC3ENDDA1 2248 13 S 467074 3982327 
RLCDIV2 2267 13 S 466806 3982411 
RLCR1 2295 13 S 466083 3982259 
SCHOOLBRG 2203 13 S 469951 3981367 
STAGBRIG 2201 13 S 469712 3981341 
STRT6-30 2245 13 S 467794 3982232 
TEMB ACEQ1 2179 13 S 471818 3981384 
UPDICHDIV 2287 13 S 466216 3982270 
UPMORADIV 2207 13 S 468060 3981714 
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APPENDIX B 
 

 
Additional site information: 

 

Site R1, at Luna Creek, is on USFS Road 17 at the headwaters, used as a baseline, on 

County Road B001. 

Site R2, at the Cleveland Roller Mill, is above the diversion that creates the dry stretch on 

the river, on County Road B027. 

Site, A1, the Upper Ditch, is located on NMSU’s John T. Harrington Research Center. 

This acequia diverts water from Rio la Casa. 

Site A2, the Lower Ditch, is also located on NMSU’s John T. Harrington Research 

Center. This acequia diverts water from the Mora River 

Site A3, the Valley Ditch, is on County Road A031, in the valley where the most farming 

occurs. This acequia crosses the road where it has a 90° angle 

Site, R3 is on County Road A030, on the east end off Highway 518, just above reservoir 

and below the bridge. 
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Physical	and	Chemical	Data	(2	pages)	
	
	
SEASON/	
SITE	

Temp	 DO	 Conductivity	 Salinity	 pH	 TDS	 Turbidity	

MSP-R1	 9.3	 89.4	 210	 0	 8.2	 144	 	
MSP-R2	 	 	 	 	 	 	 	
MSP-A1	 7.1	 91	 216	 110	 7.8	 154	 	
MSP-A2	 17.1	 101.9	 447	 224	 	 311	 	
MSP-A3	 	 	 	 	 	 	 	
MSP-R3	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
ESU-R1	 13.1	 91.6	 135	 271	 8.7	 189	 	
ESU-R2	 	 	 	 	 	 	 	
ESU-A1	 15.9	 99.7	 200	 101	 8.4	 	 	
ESU-A2	 16.6	 104.3	 490	 245	 8.4	 343	 	
ESU-A3	 	 	 	 	 	 	 	
ESU-R3	 15.1	 128.8	 444	 222	 	 310	 	
	 	 	 	 	 	 	 	
MSU-R1	 17.5	 95.1	 297	 149	 	 209	 C	
MSU-R2	 16.6	 109.8	 553	 276	 	 387	 ST	
MSU-A1	 13	 93.2	 198	 99	 	 139	 C	
MSU-A2	 15	 100.4	 535	 267	 8.7	 374	 C	
MSU-A3	 17.8	 112	 408	 204	 	 285	 C	
MSU-R3	 16.9	 107.9	 424	 212	 	 296	 C	
	 	 	 	 	 	 	 	
EF-E1	 10.8	 58.2	 275	 137	 8.4	 192	 C	
EF-R2	 12.7	 	 525	 262	 8.2	 367	 C	
EF-A1	 7.9	 86.4	 201	 100	 8.6	 140	 C	
EF-A2	 10.2	 87.8	 496	 248	 8.6	 347	 C	
EF-A3	 15.7	 	 466	 233	 8.2	 326	 C	
EF-R3	 11.2	 	 446	 223	 8.3	 312	 C	
	 	 	 	 	 	 	 	
MF-R1	 7.8	 93	 290	 145	 8.4	 203	 C	
MF-R2	 11.5	 102	 576	 288	 8.6	 403	 ST	
MF-A1	 	 	 	 	 	 	 	
MF-A2	 7.4	 99.2	 547	 273	 8.8	 382	 C	
MF-A3	 11.3	 84.6	 552	 276	 8.6	 386	 M	
MF-R3	 10.2	 85.8	 447	 223	 8.6	 312	 ST	
	 	 	 	 	 	 	 	
EW-R1	 	 	 	 	 	 	 	
EW-R2	 5.8	 	 625	 312	 9.2	 437	 ST	
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EW-A1	 	 	 	 	 	 	 	
EW-A2	 1.2	 	 647	 323	 9.2	 452	 C	
EW-A3	 7.6	 	 590	 295	 8.8	 413	 M	
EW-R3	 4.6	 100	 497	 248	 9.6	 347	 M	
	 	 	 	 	 	 	 	
MW-R1	 2.1	 	 299	 149	 9.1	 209	 C	
MW-R2	 9.4	 	 553	 276	 8.8	 387	 ST	
MW-A1	 	 	 	 	 	 	 	
MW-A2	 6.3	 	 499	 249	 9.3	 349	 C	
MW-A3	 10	 	 625	 312	 8.5	 437	 M	
MW-R3	 10.2	 	 476	 238	 8.7	 333	 ST	
	 	 	 	 	 	 	 	
ESP-R1	 7.9	 	 296	 148	 9.4	 207	 ST	
ESP-R2	 15.3	 	 477	 238	 8.7	 333	 ST	
ESP-A1	 8.1	 	 224	 112	 8.5	 156	 ST	
ESP-A2	 	 	 	 	 	 	 	
ESP-A3	 13.1	 	 530	 265	 8.5	 371	 C	
ESP-R3	 16.5	 	 449	 224	 8.5	 314	 ST	
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Hydrology	Data	(4	pages)	
	
SEASON/	
SITE	

Wc-1	
(m)	

WC-1	
(cm)	

WC-
1(in)	

WC-2	
(m)	

WC-2	
(cm)	

WC-
2(in)	

WC-
3(m)	

MSP-R1	 3.556	 355.6	 140	 2.7432	 274.32	 108	 3.3528	
MSP-A1	 1.7018	 170.18	 67	 1.0668	 106.68	 42	 0.9906	
MSP-A2	 1.7272	 172.72	 68	 1.9558	 195.58	 77	 1.3208	
	 	 	 	 	 	 	 	
MSU-R1	 3.5052	 350.52	 138	 2.54	 254	 100	 3.2512	
MSU-R2	 5.2832	 528.32	 208	 4.3688	 436.88	 172	 4.2672	
MSU-A1	 1.6256	 162.56	 64	 1.2192	 121.92	 48	 1.016	
MSU-A2	 1.4224	 142.24	 56	 1.651	 165.1	 65	 1.0668	
MSU-A3	 1.5494	 154.94	 61	 1.4986	 149.86	 59	 1.7272	
MSU-R3	 3.7084	 370.84	 146	 8.7122	 871.22	 343	 3.3528	
	 	 	 	 	 	 	 	
EF-R1	 2.8448	 284.48	 112	 2.667	 266.7	 105	 3.1496	
EF-R2	 4.0132	 401.32	 158	 4.1656	 416.56	 164	 3.6576	
EF-A1	 1.3462	 134.62	 53	 1.1684	 116.84	 46	 0.9906	
EF-A2	 1.5494	 154.94	 61	 1.3208	 132.08	 52	 1.1176	
EF-R3	 3.5306	 353.06	 139	 9.1186	 911.86	 359	 3.2766	
	 	 	 	 	 	 	 	
MF-R1	 2.5908	 259.08	 102	 2.5654	 256.54	 101	 2.9718	
MF-R2	 3.2004	 320.04	 126	 2.667	 266.7	 105	 4.572	
MF-A2	 1.397	 139.7	 55	 1.778	 177.8	 70	 1.3208	
MF-A3	 1.6764	 167.64	 66	 1.5494	 154.94	 61	 	
MF-R3	 3.6576	 365.76	 144	 8.8392	 883.92	 348	 3.2004	
	 	 	 	 	 	 	 	
MW-R2	 2.413	 241.3	 95	 4.3688	 436.88	 172	 4.572	
MW-A2	 1.651	 165.1	 65	 1.7018	 170.18	 67	 1.2192	
MW-A3	 2.0828	 208.28	 82	 1.27	 127	 50	 	
MW-R3	 4.1656	 416.56	 164	 9.4488	 944.88	 372	 3.3782	
	 	 	 	 	 	 	 	
ESP-R1	 3.0734	 307.34	 121	 2.4384	 243.84	 96	 3.1496	
ESP-R2	 2.2352	 223.52	 88	 3.4544	 345.44	 136	 3.4798	
ESP-R3	 4.1656	 416.56	 164	 8.9916	 899.16	 354	 3.175	
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SEASON/	
SITE	

Wc-3	
(cm)	

WC-3(in)	 AVGD-
1(m)	

AVGD-
1(cm)	

AVGD-
1(in)	

AVGD-
2(m)	

MSP-R1	 335.28	 132	 0.09398	 9.398	 3.7	 0.11938	
MSP-A1	 99.06	 39	 0.20574	 20.574	 8.1	 0.50292	
MSP-A2	 132.08	 52	 0.14224	 14.224	 5.6	 0.14732	
	 	 	 	 	 	 	
MSU-R1	 325.12	 128	 0.08382	 8.382	 3.3	 0.0762	
MSU-R2	 426.72	 168	 0.3556	 35.56	 14	 0.1905	
MSU-A1	 101.6	 40	 0.06096	 6.096	 2.4	 0.1778	
MSU-A2	 106.68	 42	 0.06096	 6.096	 2.4	 0.0762	
MSU-A3	 172.72	 68	 0.23368	 23.368	 9.2	 0.15494	
MSU-R3	 335.28	 132	 0.19558	 19.558	 7.7	 0.12954	
	 	 	 	 	 	 	
EF-R1	 314.96	 124	 0.06604	 6.604	 2.6	 0.06096	
EF-R2	 365.76	 144	 0.1397	 13.97	 5.5	 0.1397	
EF-A1	 99.06	 39	 0.04318	 4.318	 1.7	 0.15494	
EF-A2	 111.76	 44	 0.05588	 5.588	 2.2	 0.06096	
EF-R3	 327.66	 129	 0.15748	 15.748	 6.2	 0.10922	
	 	 	 	 	 	 	
MF-R1	 297.18	 117	 0.08382	 8.382	 3.3	 0.07366	
MF-R2	 457.2	 180	 0.19304	 19.304	 7.6	 0.11938	
MF-A2	 132.08	 52	 0.1016	 10.16	 4	 0.0889	
MF-A3	 	 	 0.1651	 16.51	 6.5	 0.22352	
MF-R3	 320.04	 126	 0.24892	 24.892	 9.8	 0.11176	
	 	 	 	 	 	 	
MW-R2	 457.2	 180	 0.17272	 17.272	 6.8	 0.1016	
MW-A2	 121.92	 48	 0.07874	 7.874	 3.1	 0.08128	
MW-A3	 	 	 0.09652	 9.652	 3.8	 0.14478	
MW-R3	 337.82	 133	 0.26416	 26.416	 10.4	 0.10668	
	 	 	 	 	 	 	
ESP-R1	 314.96	 124	 0.09906	 9.906	 3.9	 0.08382	
ESP-R2	 347.98	 137	 0.12954	 12.954	 5.1	 0.07366	
ESP-R3	 317.5	 125	 0.2159	 21.59	 8.5	 0.08382	
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SEASON/	
SITE	

AVGD-
2(cm)	

AVGD-
2(in)	

AVGD-
3(m)	

AVGD-
3(cm)	

AVGD-
3(in)	

AVGFLOW(m
/s)	

MSP-R1	 11.938	 4.7	 0.20574	 20.574	 8.1	 	
MSP-A1	 50.292	 19.8	 0.5334	 53.34	 21	 	
MSP-A2	 14.732	 5.8	 0.10922	 10.922	 4.3	 	
	 	 	 	 	 	 	
MSU-R1	 7.62	 3	 0.13208	 13.208	 5.2	 3.4	
MSU-R2	 19.05	 7.5	 0.18288	 18.288	 7.2	 1.8	
MSU-A1	 17.78	 7	 0.11176	 11.176	 4.4	 6.6	
MSU-A2	 7.62	 3	 0.0508	 5.08	 2	 14.4	
MSU-A3	 15.494	 6.1	 0.20574	 20.574	 8.1	 3.3	
MSU-R3	 12.954	 5.1	 0.18796	 18.796	 7.4	 2.2	
	 	 	 	 	 	 	
EF-R1	 6.096	 2.4	 0.127	 12.7	 5	 2.6	
EF-R2	 13.97	 5.5	 0.2413	 24.13	 9.5	 1.9	
EF-A1	 15.494	 6.1	 0.12192	 12.192	 4.8	 6.2	
EF-A2	 6.096	 2.4	 0.0381	 3.81	 1.5	 9.4	
EF-R3	 10.922	 4.3	 0.16256	 16.256	 6.4	 1.3	
	 	 	 	 	 	 	
MF-R1	 7.366	 2.9	 0.12446	 12.446	 4.9	 3.4	
MF-R2	 11.938	 4.7	 0.1016	 10.16	 4	 2.2	
MF-A2	 8.89	 3.5	 0.1016	 10.16	 4	 3.8	
MF-A3	 22.352	 8.8	 	 	 	 2.1	
MF-R3	 11.176	 4.4	 0.127	 12.7	 5	 1.5	
	 	 	 	 	 	 	
MW-R2	 10.16	 4	 0.127	 12.7	 5	 2.2	
MW-A2	 8.128	 3.2	 0.0635	 6.35	 2.5	 10	
MW-A3	 14.478	 5.7	 	 	 	 2.2	
MW-R3	 10.668	 4.2	 0.13716	 13.716	 5.4	 1.8	
	 	 	 	 	 	 	
ESP-R1	 8.382	 3.3	 0.14224	 14.224	 5.6	 2.7	
ESP-R2	 7.366	 2.9	 0.09652	 9.652	 3.8	 	
ESP-R3	 8.382	 3.3	 0.11176	 11.176	 4.4	 1.8	
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SEASON/	
SITE	

DISC-1	 DISC-2	 DISC-3	 SUM	DISC	 AVG	DISC	

MSU-R1	 0.9989399	 0.6580632	 1.4600228	 3.1170260	 1.0390087	
MSU-R2	 3.3816707	 1.4980615	 1.4046940	 6.2844261	 2.0948087	
MSU-A1	 0.6540374	 1.4307068	 0.7494179	 2.8341621	 0.9447207	
MSU-A2	 1.2486169	 1.8116093	 0.7803855	 3.8406117	 1.2802039	
MSU-A3	 1.1948105	 0.7662372	 1.1726686	 3.1337163	 1.0445721	
MSU-R3	 1.5956355	 2.4828725	 1.3864230	 5.4649310	 1.8216437	
	 	 	 	 	 	
EF-R1	 0.4884635	 0.4227088	 1.0399979	 1.9511703	 0.6503901	
EF-R2	 1.0652237	 1.1056752	 1.6768999	 3.8477988	 1.2825996	
EF-A1	 0.3603993	 1.1223978	 0.7487985	 2.2315955	 0.7438652	
EF-A2	 0.8138564	 0.7568501	 0.4002573	 1.9709638	 0.6569879	
EF-R3	 0.7227986	 1.2947135	 0.6924373	 2.7099494	 0.9033165	
	 	 	 	 	 	
MF-R1	 0.7383469	 0.6424890	 1.2575588	 2.6383947	 0.8794649	
MF-R2	 1.3591715	 0.7004502	 1.0219334	 3.0815551	 1.0271850	
MF-A2	 0.5393538	 0.6006440	 0.5099345	 1.6499322	 0.5499774	
MF-A3	 0.5812246	 0.7272760	 0	 1.3085006	 0.4361669	
MF-R3	 1.3656747	 1.4818035	 0.6096762	 3.4571544	 1.1523848	
	 	 	 	 	 	
MW-R2	 0.9169014	 0.9765142	 1.2774168	 3.1708324	 1.0569441	
MW-A2	 1.2999974	 1.3832230	 0.774192	 3.4574124	 1.1524708	
MW-A3	 0.4422701	 0.4045153	 0	 0.8467854	 0.2822618	
MW-R3	 1.9806928	 1.8143964	 0.8340370	 4.6291262	 1.5430421	
	 	 	 	 	 	
ESP-R1	 0.8220177	 0.5518441	 1.2095976	 2.5834595	 0.8611531	
ESP-R2	 	 	 	 	 	
ESP-R3	 1.6188354	 1.3566166	 0.6387084	 3.6141605	 1.2047202	
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APPENDIX C:  
Aquatic Macroinvertebrate Data 

 
 
Key for season: 
 
a = Mid-Spring 
b = Early Summer 
c = Mid-Summer 
d = Early Fall 
e = Mid-Fall 
f = Early Winter 
g = Mid-Winter 
h = Early Spring 
 
Key for site: 
 
C = R1 = Chacon 
ROL = R2 = Roller Mill 
UD = A1 =Upper Ditch 
LW= A2= Lower Ditch 
VL = A3= Valley Ditch 
LOW= R3= Lower Mora 
 
Numbers (1, 2, or 3) behind a site are replicate numbers. 
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Table 1. Baetidae, Ephermerellidae, Heptageniidae, (Ephemeroptera); Perlidae, 
Perlodidae, (Plecoptera); Corixidae (Hemiptera). 
 

 
BAETID EPHEME HEPTAG PERLID PERLOD CORIXI 

C1a 284 4 0 23 0 0 
C2a 245 15 4 19 1 0 
C3a 165 11 15 15 0 0 
Ca 694 30 19 57 1 0 
LD1a 0 0 0 0 0 0 
LD2a 1 0 0 0 0 0 
Lda 1 0 0 0 0 0 
UD1a 3 0 1 0 0 0 
UD2a 1 0 0 0 0 0 
Uda 4 0 1 0 0 0 
C1b 20 83 3 4 13 0 
C2b 12 34 0 1 6 0 
C3b 13 3 18 0 4 0 
Cb 45 120 21 5 23 0 
LD1b 209 0 0 0 0 0 
LD2b 96 0 2 0 0 0 
LDb 305 0 2 0 0 0 
UD1b 5 2 35 0 11 0 
UD2b 5 5 0 0 0 0 
UD3b 280 3 3 0 0 0 
Udb 290 10 38 0 11 0 
LW1b 32 1 2 0 0 1 
LW2b 5 2 0 0 0 0 
LW3b 2 2 0 0 0 0 
LWb 39 5 2 0 0 1 
C1c 36 1 0 7 0 0 
C2c 56 1 8 23 0 0 
C3c 8 0 1 3 0 0 
Cc 100 2 9 33 0 0 
RL1c 61 4 1 0 2 0 
RL2c 58 0 0 0 0 0 
RL3c 143 0 0 0 0 0 
RLc 262 4 1 0 2 0 
LD1c 205 0 0 8 0 0 
LD2c 26 0 5 0 0 0 
LD3c 241 0 2 0 5 0 
LDc 472 0 7 8 5 0 



	 169 

UD1c 0 0 0 70 6 0 
UD2c 0 0 0 0 0 0 
UD3c 0 8 3 3 1 1 
Udc 0 8 3 73 7 1 
VL1c 2 1 0 0 0 0 
VL2c 9 10 0 0 0 0 
VL3c 22 7 0 0 0 0 
VLc 33 18 0 0 0 0 
LW1c 1 0 0 0 0 0 
LW2c 3 0 0 0 0 0 
LW3c 2 3 1 0 0 0 
LWc 6 3 1 0 0 0 
C1d 5 8 0 28 0 0 
C2d 8 0 0 33 9 0 
C3d 2 2 0 6 1 0 
Cd 15 10 0 67 10 0 
RL1d 5 0 0 2 0 0 
RL2d 7 0 0 0 0 0 
RL3d 17 0 0 0 0 0 
RLd 29 0 0 2 0 0 
LD1d 0 22 0 27 0 0 
LD2d 28 0 0 25 0 0 
LD3d 24 2 0 19 0 0 
LDd 52 24 0 71 0 0 
UD1d 36 0 11 6 0 0 
UD2d 2 0 1 2 0 0 
UD3d 2 0 1 6 0 0 
Udd 40 0 13 14 0 0 
VL1d 10 0 0 2 0 0 
VL2d 1 0 0 5 0 0 
VL3d 2 10 0 1 0 0 
VLd 13 10 0 8 0 0 
LW1d 24 0 0 15 0 0 
LW2d 10 0 0 2 0 0 
LW3d 8 0 0 8 0 0 
LWd 42 0 0 25 0 0 
C1e 51 130 4 3 0 0 
C2e 4 0 2 6 0 0 
C3e 4 0 12 0 0 0 
Ce 59 130 18 9 0 0 
RL1e 87 55 0 0 0 0 
RL2e 72 0 0 0 0 0 
RL3e 34 4 0 0 0 0 
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Rle 193 59 0 0 0 0 
LD1e 37 0 0 2 0 0 
LD2e 40 0 2 3 0 0 
LD3e 13 0 1 2 0 0 
Lde 90 0 3 7 0 0 
VL1e 0 0 1 0 0 0 
VL2e 0 0 0 0 0 0 
Vle 0 0 1 0 0 0 
LW1e 12 64 0 0 0 0 
LW2e 1 53 0 1 0 0 
LW3e 2 2 0 0 0 0 
Lwe 15 119 0 1 0 0 
RL1f 136 0 69 0 2 0 
RL2f 76 25 76 0 26 0 
RL3f 169 24 60 0 9 0 
RLf 381 49 205 0 37 0 
LD1f 0 0 0 0 33 0 
LD2f 0 0 0 0 44 0 
LD3f 3 0 0 0 14 0 
LDf 3 0 0 0 91 0 
VL1f 25 37 0 0 0 0 
VL2f 3 148 0 0 0 0 
VL3f 40 104 1 0 0 0 
VLf 68 289 1 0 0 0 
LW1f 92 296 12 0 16 0 
LW2f 272 160 0 0 0 0 
LW3f 404 40 0 0 4 0 
LWf 768 496 12 0 20 0 
C1g 9 9 0 0 11 0 
C2g 3 7 0 0 11 0 
C3g 0 15 0 1 2 0 
Cg 12 31 0 1 24 0 
RL1g 8 15 0 0 1 0 
RL2g 0 7 27 0 8 0 
RL3g 30 23 32 0 8 0 
RLg 38 45 59 0 17 0 
LD1g 0 0 0 0 10 0 
LD2g 0 0 0 0 6 0 
LD3g 0 0 0 0 3 0 
LDg 0 0 0 0 19 0 
VL1g 0 2 8 0 12 0 
VL2g 0 0 6 0 18 0 
VL3g 0 11 5 0 2 0 
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VLg 0 13 19 0 32 0 
LW1g 8 98 73 0 5 0 
LW2g 135 57 0 0 4 0 
LW3g 700 300 0 4 5 0 
LWg 843 455 73 4 14 0 
C2h 114 106 18 34 1 0 
C3h 26 41 9 0 0 0 
Ch 140 147 27 34 1 0 
RL1h 13 13 0 1 3 0 
RL3h 26 12 3 2 0 0 
RLh 39 25 3 3 3 0 
UD1h 0 0 0 0 0 0 
UD2h 0 0 0 0 0 0 
UD3h 0 0 0 0 0 0 
Udh 0 0 0 0 0 0 
VL1h 0 14 0 2 0 0 
VL2h 2 17 0 0 5 0 
VL3h 0 6 0 0 2 0 
VLh 2 37 0 2 7 0 
LW1h 64 85 22 0 8 1 
LW2h 218 191 20 0 7 0 
LW3h 723 304 1 0 5 0 
LWh 1005 580 43 0 20 1 
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Table 2. Naucoridae, Saldidae, (Hemiptera); Hydropsychidae, Limnephilidae, 
Psychomyiidae, Rhyacophilidae, (Trichoptera) 
 
 NAUCO SALIDI HYDROP LIMNEP PSYCHO RHYAC 
C1a 0 0 0 3 0 16 
C2a 0 0 0 0 0 13 
C3a 0 0 0 0 0 12 
Ca 0 0 0 3 0 41 
LD1a 0 0 0 8 0 0 
LD2a 0 0 0 12 0 0 
Lda 0 0 0 20 0 0 
UD1a 0 0 9 0 0 0 
UD2a 0 0 0 1 0 0 
Uda 0 0 9 1 0 0 
C1b 0 0 0 10 0 14 
C2b 0 0 2 4 0 15 
C3b 0 0 0 65 0 7 
Cb 0 0 2 79 0 36 
LD1b 0 0 0 20 0 0 
LD2b 0 0 0 1 0 0 
LDb 0 0 0 21 0 0 
UD1b 0 0 1 2 0 0 
UD2b 0 0 2 0 0 0 
UD3b 0 0 1 2 0 0 
Udb 0 0 4 4 0 0 
LW1b 13 0 37 2 0 0 
LW2b 60 0 104 0 0 0 
LW3b 26 0 70 0 0 0 
LWb 99 0 211 2 0 0 
C1c 0 0 0 5 0 39 
C2c 0 0 1 0 0 25 
C3c 0 0 0 1 0 6 
Cc 0 0 1 6 0 70 
RL1c 0 0 0 0 0 22 
RL2c 0 0 9 0 0 0 
RL3c 0 0 13 0 0 0 
RLc 0 0 22 0 0 22 
LD1c 0 0 0 0 0 0 
LD2c 0 0 0 0 0 0 
LD3c 0 0 0 0 0 0 
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LDc 0 0 0 0 0 0 
UD1c 0 0 8 0 0 0 
UD2c 0 0 0 0 0 0 
UD3c 0 0 2 0 0 2 
Udc 0 0 10 0 0 2 
VL1c 9 0 3 0 0 0 
VL2c 4 0 0 0 0 0 
VL3c 4 0 0 0 0 0 
VLc 17 0 3 0 0 0 
LW1c 10 1 4 0 0 0 
LW2c 22 0 14 0 0 0 
LW3c 43 0 23 1 0 0 
LWc 75 1 41 1 0 0 
C1d 0 0 8 48 0 0 
C2d 0 0 7 23 0 7 
C3d 0 0 0 2 0 0 
Cd 0 0 15 73 0 7 
RL1d 0 0 9 0 0 0 
RL2d 0 0 11 0 0 0 
RL3d 0 0 13 0 0 0 
RLd 0 0 33 0 0 0 
LD1d 0 0 15 0 0 2 
LD2d 0 0 12 1 0 0 
LD3d 0 0 0 0 0 0 
LDd 0 0 27 1 0 2 
UD1d 0 0 41 0 0 0 
UD2d 0 0 0 0 0 0 
UD3d 0 0 0 0 0 0 
Udd 0 0 41 0 0 0 
VL1d 14 0 23 0 0 0 
VL2d 14 0 0 0 0 0 
VL3d 5 0 2 5 0 0 
VLd 33 0 25 5 0 0 
LW1d 7 0 13 7 0 0 
LW2d 47 0 113 0 0 0 
LW3d 28 0 176 6 0 0 
LWd 82 0 302 13 0 0 
C1e 0 0 34 0 0 59 
C2e 0 0 2 0 0 4 
C3e 0 0 0 0 0 4 
Ce 0 0 36 0 0 67 
RL1e 0 0 1 0 0 0 
RL2e 0 0 35 0 0 1 
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RL3e 0 0 9 0 0 0 
Rle 0 0 45 0 0 1 
LD1e 0 0 8 0 0 0 
LD2e 0 0 6 4 0 0 
LD3e 0 0 2 4 0 0 
Lde 0 0 16 8 0 0 
VL1e 0 0 0 0 0 0 
VL2e 0 0 0 0 0 0 
Vle 0 0 0 0 0 0 
LW1e 7 0 14 0 0 0 
LW2e 36 0 60 2 0 0 
LW3e 34 0 57 18 0 0 
Lwe 77 0 131 20 0 0 
RL1f 0 0 27 3 0 0 
RL2f 0 0 84 2 0 0 
RL3f 0 0 48 0 0 0 
RLf 0 0 159 5 0 0 
LD1f 0 0 22 10 0 0 
LD2f 0 0 1 2 0 0 
LD3f 0 0 4 7 0 0 
LDf 0 0 27 19 0 0 
VL1f 4 0 24 2 0 0 
VL2f 2 0 3 2 0 0 
VL3f 1 0 25 2 0 0 
VLf 7 0 52 6 0 0 
LW1f 10 0 31 9 0 1 
LW2f 11 0 332 10 0 0 
LW3f 44 0 441 6 0 0 
LWf 65 0 804 25 0 1 
C1g 0 0 0 0 0 7 
C2g 0 0 4 0 0 10 
C3g 0 0 2 0 0 17 
Cg 0 0 6 0 0 34 
RL1g 0 0 12 1 0 0 
RL2g 0 0 18 1 0 0 
RL3g 0 0 18 3 0 4 
RLg 0 0 48 5 0 4 
LD1g 0 0 1 4 0 0 
LD2g 0 0 0 3 0 0 
LD3g 0 0 5 19 0 0 
LDg 0 0 6 26 0 0 
VL1g 1 0 3 1 0 0 
VL2g 1 0 18 0 0 0 
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VL3g 2 0 2 0 0 0 
VLg 4 0 23 1 0 0 
LW1g 0 0 8 2 0 0 
LW2g 8 0 41 0 0 0 
LW3g 21 0 215 10 0 0 
LWg 29 0 264 12 0 0 
C2h 0 0 16 0 0 14 
C3h 0 0 0 0 0 3 
Ch 0 0 16 0 0 17 
RL1h 0 0 3 0 0 0 
RL3h 0 0 0 0 0 0 
RLh 0 0 3 0 0 0 
UD1h 0 0 0 1 0 0 
UD2h 0 0 0 0 0 0 
UD3h 0 0 0 0 0 0 
Udh 0 0 0 1 0 0 
VL1h 11 0 4 4 0 0 
VL2h 5 0 27 3 0 0 
VL3h 0 0 4 0 0 0 
VLh 16 0 35 7 0 0 
LW1h 3 0 16 9 0 0 
LW2h 30 0 184 5 0 0 
LW3h 30 0 362 22 0 0 
LWh 63 0 562 36 0 0 
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Table 3. Brachycentridae, Polycentropodidae, Helicopsychidae, Uenoidae, 
(Trichoptera); Elmidae, Hydrophilidae, (Coleoptera) 
 
 BRACHY POLYCE HELICO UENOID ELMIDA HPHILI 
C1a 0 0 0 14 12 0 
C2a 0 0 0 20 11 0 
C3a 0 0 0 42 37 0 
Ca 0 0 0 76 60 0 
LD1a 0 0 0 0 3 0 
LD2a 0 0 0 0 2 0 
Lda 0 0 0 0 5 0 
UD1a 0 0 0 0 0 0 
UD2a 0 0 0 0 0 0 
Uda 0 0 0 0 0 0 
C1b 6 0 0 0 5 0 
C2b 4 0 0 0 3 0 
C3b 4 0 0 0 8 0 
Cb 14 0 0 0 16 0 
LD1b 0 0 0 1 2 0 
LD2b 0 0 0 0 1 0 
LDb 0 0 0 1 3 0 
UD1b 0 0 0 2 4 1 
UD2b 0 0 0 3 0 1 
UD3b 0 0 0 0 9 0 
Udb 0 0 0 5 13 2 
LW1b 0 0 91 0 4 1 
LW2b 8 0 48 0 0 0 
LW3b 5 0 8 0 1 0 
LWb 13 0 147 0 5 1 
C1c 0 0 0 0 5 0 
C2c 0 0 0 0 12 0 
C3c 0 0 0 1 3 0 
Cc 0 0 0 1 20 0 
RL1c 0 0 0 0 44 0 
RL2c 0 0 0 0 31 0 
RL3c 0 0 0 0 29 0 
RLc 0 0 0 0 104 0 
LD1c 0 0 0 0 63 0 
LD2c 0 0 0 0 5 0 
LD3c 0 0 0 0 54 0 
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LDc 0 0 0 0 122 0 
UD1c 0 0 0 0 31 0 
UD2c 0 0 0 0 0 0 
UD3c 0 0 0 0 3 0 
Udc 0 0 0 0 34 0 
VL1c 0 0 0 0 1 0 
VL2c 0 0 0 0 0 0 
VL3c 0 0 0 0 0 0 
VLc 0 0 0 0 1 0 
LW1c 0 0 2 0 1 0 
LW2c 0 0 0 0 0 0 
LW3c 0 0 2 0 1 0 
LWc 0 0 4 0 2 0 
C1d 0 0 0 1 1 0 
C2d 0 0 0 6 4 0 
C3d 0 0 0 40 0 0 
Cd 0 0 0 47 5 0 
RL1d 0 0 0 0 34 0 
RL2d 0 0 0 0 6 0 
RL3d 0 0 0 0 7 0 
RLd 0 0 0 0 47 0 
LD1d 0 0 0 0 15 0 
LD2d 0 0 0 0 77 0 
LD3d 0 0 0 0 27 0 
LDd 0 0 0 0 119 0 
UD1d 0 0 0 0 89 0 
UD2d 0 0 0 0 2 0 
UD3d 0 0 0 0 1 3 
Udd 0 0 0 0 92 3 
VL1d 0 0 1 1 3 0 
VL2d 0 0 0 0 0 0 
VL3d 0 0 2 0 0 0 
VLd 0 0 3 1 3 0 
LW1d 0 0 6 0 10 0 
LW2d 0 0 0 0 12 0 
LW3d 0 0 1 0 15 0 
LWd 0 0 7 0 37 0 
C1e 0 0 0 200 139 0 
C2e 0 0 0 228 36 0 
C3e 0 0 0 131 10 0 
Ce 0 0 0 559 185 0 
RL1e 0 0 0 1 44 0 
RL2e 0 0 0 0 129 0 



	 178 

RL3e 0 0 0 0 6 0 
Rle 0 0 0 1 179 0 
LD1e 0 0 0 0 33 0 
LD2e 0 0 0 0 9 0 
LD3e 0 0 0 0 12 0 
Lde 0 0 0 0 54 0 
VL1e 0 0 0 0 0 0 
VL2e 1 0 0 0 0 0 
Vle 1 0 0 0 0 0 
LW1e 0 0 0 0 15 0 
LW2e 0 0 0 0 37 0 
LW3e 0 0 3 2 11 0 
Lwe 0 0 3 2 63 0 
RL1f 0 0 0 1 68 0 
RL2f 0 0 0 1 106 0 
RL3f 0 0 0 3 114 0 
RLf 0 0 0 5 288 0 
LD1f 0 0 0 0 47 0 
LD2f 0 0 0 0 30 0 
LD3f 0 0 0 0 13 0 
LDf 0 0 0 0 90 0 
VL1f 0 0 0 0 2 0 
VL2f 0 0 0 0 1 0 
VL3f 0 0 0 0 3 0 
VLf 0 0 0 0 6 0 
LW1f 0 0 4 1 22 0 
LW2f 0 22 0 0 35 0 
LW3f 0 60 0 0 70 0 
LWf 0 82 4 1 127 0 
C1g 0 0 0 11 7 0 
C2g 0 0 0 3 14 0 
C3g 0 0 0 5 14 0 
Cg 0 0 0 19 35 0 
RL1g 0 0 0 0 25 0 
RL2g 0 0 0 0 24 0 
RL3g 0 0 0 0 141 0 
RLg 0 0 0 0 190 0 
LD1g 0 0 0 0 8 0 
LD2g 0 0 0 0 47 0 
LD3g 0 0 0 0 2 0 
LDg 0 0 0 0 57 0 
VL1g 0 0 0 0 0 0 
VL2g 0 0 0 0 0 0 
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VL3g 0 0 0 0 1 0 
VLg 0 0 0 0 1 0 
LW1g 0 0 0 0 3 0 
LW2g 0 0 0 0 1 0 
LW3g 0 14 1 0 177 0 
LWg 0 14 1 0 181 0 
C2h 0 0 0 15 30 0 
C3h 0 0 0 9 11 0 
Ch 0 0 0 24 41 0 
RL1h 0 0 0 0 12 0 
RL3h 0 0 0 0 5 0 
RLh 0 0 0 0 17 0 
UD1h 0 0 0 0 0 0 
UD2h 0 0 0 0 0 0 
UD3h 0 0 0 0 0 0 
Udh 0 0 0 0 0 0 
VL1h 0 0 0 0 0 0 
VL2h 0 0 0 0 1 0 
VL3h 0 0 0 0 2 0 
VLh 0 0 0 0 3 0 
LW1h 0 0 1 1 42 0 
LW2h 0 0 0 0 46 0 
LW3h 0 0 0 0 252 0 
LWh 0 0 1 1 340 0 
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Table 4. Dytiscidae, Ceratopogonidae, Stratiomyidae, Chironomidae, Ephydridae, 
Ptychopteridae (Diptera). 
 
 DYTISC CERATO STRATI CHRONI EPHYDR PTYCHO 
C1a 0 0 0 0 0 10 
C2a 0 0 10 0 0 0 
C3a 0 0 5 0 0 19 
Ca 0 0 15 0 0 29 
LD1a 0 0 0 0 0 0 
LD2a 0 0 0 0 0 0 
Lda 0 0 0 0 0 0 
UD1a 0 0 0 0 0 0 
UD2a 0 0 0 0 0 0 
Uda 0 0 0 0 0 0 
C1b 0 0 0 9 0 0 
C2b 0 0 0 3 0 0 
C3b 0 0 0 25 0 4 
Cb 0 0 0 37 0 4 
LD1b 2 0 0 0 0 0 
LD2b 3 0 0 0 0 0 
LDb 5 0 0 0 0 0 
UD1b 2 0 1 0 0 0 
UD2b 1 0 0 0 0 0 
UD3b 17 0 0 0 0 0 
Udb 20 0 1 0 0 0 
LW1b 3 0 0 1 0 0 
LW2b 0 0 0 0 0 0 
LW3b 0 0 0 0 0 0 
LWb 3 0 0 1 0 0 
C1c 0 0 0 10 0 0 
C2c 0 0 0 1 0 0 
C3c 0 0 0 50 0 0 
Cc 0 0 0 61 0 0 
RL1c 0 0 0 1 0 0 
RL2c 0 0 0 0 0 0 
RL3c 0 0 0 2 0 0 
RLc 0 0 0 3 0 0 
LD1c 0 0 0 0 0 0 
LD2c 0 0 0 0 0 0 
LD3c 0 0 0 0 0 0 
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LDc 0 0 0 0 0 0 
UD1c 0 0 0 0 0 0 
UD2c 0 0 0 0 0 0 
UD3c 0 0 0 1 0 0 
Udc 0 0 0 1 0 0 
VL1c 0 0 0 0 0 0 
VL2c 0 0 0 0 0 0 
VL3c 0 0 0 0 0 0 
VLc 0 0 0 0 0 0 
LW1c 0 0 0 1 0 0 
LW2c 0 0 0 0 0 0 
LW3c 0 0 0 0 0 0 
LWc 0 0 0 1 0 0 
C1d 0 14 0 1 0 0 
C2d 0 0 0 2 0 0 
C3d 0 27 0 0 0 0 
Cd 0 41 0 3 0 0 
RL1d 0 0 0 0 0 0 
RL2d 0 0 0 0 0 0 
RL3d 0 0 0 0 0 0 
RLd 0 0 0 0 0 0 
LD1d 0 0 0 0 0 0 
LD2d 0 0 0 0 0 0 
LD3d 0 3 0 0 0 0 
LDd 0 3 0 0 0 0 
UD1d 0 0 0 1 0 0 
UD2d 0 0 0 0 0 0 
UD3d 0 0 0 1 0 0 
Udd 0 0 0 2 0 0 
VL1d 0 0 0 0 0 0 
VL2d 0 0 0 0 0 0 
VL3d 0 0 0 0 0 0 
VLd 0 0 0 0 0 0 
LW1d 0 0 0 0 0 0 
LW2d 0 0 0 0 0 0 
LW3d 0 0 0 0 0 0 
LWd 0 0 0 0 0 0 
C1e 0 0 0 5 0 1 
C2e 0 0 0 81 0 0 
C3e 0 0 0 11 0 0 
Ce 0 0 0 97 0 1 
RL1e 0 0 0 7 0 0 
RL2e 0 0 0 0 0 0 
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RL3e 0 0 0 1 0 0 
Rle 0 0 0 8 0 0 
LD1e 0 0 0 0 0 0 
LD2e 0 0 0 0 0 0 
LD3e 0 0 0 0 0 0 
Lde 0 0 0 0 0 0 
VL1e 0 0 0 0 0 0 
VL2e 0 0 0 0 0 0 
Vle 0 0 0 0 0 0 
LW1e 0 0 0 8 0 0 
LW2e 0 0 0 18 0 0 
LW3e 0 0 0 0 0 0 
Lwe 0 0 0 26 0 0 
RL1f 0 0 0 12 0 0 
RL2f 0 0 0 80 0 0 
RL3f 0 0 0 61 0 2 
RLf 0 0 0 153 0 2 
LD1f 0 0 0 0 1 0 
LD2f 0 0 0 0 0 0 
LD3f 0 0 0 0 0 0 
LDf 0 0 0 0 1 0 
VL1f 0 0 0 0 0 0 
VL2f 0 0 0 7 0 0 
VL3f 0 0 0 16 0 0 
VLf 0 0 0 23 0 0 
LW1f 1 0 0 48 0 0 
LW2f 0 0 0 148 2 0 
LW3f 1 0 0 59 5 0 
LWf 2 0 0 255 7 0 
C1g 0 0 0 0 3 0 
C2g 0 0 0 0 9 0 
C3g 0 0 0 0 0 0 
Cg 0 0 0 0 12 0 
RL1g 0 0 0 10 0 0 
RL2g 0 0 0 15 0 0 
RL3g 0 0 0 59 0 0 
RLg 0 0 0 84 0 0 
LD1g 0 0 0 1 0 0 
LD2g 0 0 0 0 0 0 
LD3g 0 0 0 0 0 0 
LDg 0 0 0 1 0 0 
VL1g 0 0 0 0 0 0 
VL2g 0 0 0 0 0 0 
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VL3g 0 0 0 1 0 0 
VLg 0 0 0 1 0 0 
LW1g 0 0 0 1 2 0 
LW2g 11 0 0 13 0 0 
LW3g 7 0 0 7 0 0 
LWg 18 0 0 21 2 0 
C2h 0 0 0 41 7 0 
C3h 0 0 0 6 2 0 
Ch 0 0 0 47 9 0 
RL1h 0 0 0 2 0 0 
RL3h 0 0 0 6 0 0 
RLh 0 0 0 8 0 0 
UD1h 0 0 0 0 0 0 
UD2h 1 0 0 0 0 0 
UD3h 0 0 0 0 0 0 
Udh 1 0 0 0 0 0 
VL1h 0 0 0 0 0 0 
VL2h 2 0 0 1 0 0 
VL3h 2 0 0 1 0 0 
VLh 4 0 0 2 0 0 
LW1h 0 0 0 0 0 0 
LW2h 18 0 0 0 4 0 
LW3h 38 0 0 0 0 0 
LWh 56 0 0 0 4 0 
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Table 5. Empididae, Simuliidae, Psychodidae, Tipulidae, Tabanidae, Muscidae 
(Diptera) 
 
 
 EMPIDI SIMULI PSDIDA TIPULI TABANI MUSCID 
C1a 7 0 0 0 0 5 
C2a 0 3 0 0 0 3 
C3a 18 0 0 0 0 5 
Ca 25 3 0 0 0 13 
LD1a 0 0 10 0 0 19 
LD2a 0 0 6 0 0 9 
Lda 0 0 16 0 0 28 
UD1a 0 0 7 0 0 0 
UD2a 0 0 5 0 0 0 
Uda 0 0 12 0 0 0 
C1b 0 0 0 2 28 0 
C2b 0 0 0 4 11 0 
C3b 0 0 0 3 4 0 
Cb 0 0 0 9 43 0 
LD1b 0 0 0 2 2 0 
LD2b 0 0 0 2 1 1 
LDb 0 0 0 4 3 1 
UD1b 0 0 0 11 0 0 
UD2b 0 0 0 1 0 0 
UD3b 0 0 0 9 7 0 
Udb 0 0 0 21 7 0 
LW1b 0 0 0 15 3 0 
LW2b 0 0 3 33 0 0 
LW3b 0 0 0 22 0 0 
LWb 0 0 3 70 3 0 
C1c 0 0 0 0 0 0 
C2c 0 0 4 2 0 0 
C3c 0 1 0 0 0 0 
Cc 0 1 4 2 0 0 
RL1c 0 1 0 0 0 0 
RL2c 0 75 0 0 0 0 
RL3c 0 47 0 0 0 0 
RLc 0 123 0 0 0 0 
LD1c 0 1 0 0 1 0 
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LD2c 0 0 0 0 0 0 
LD3c 0 0 0 0 0 0 
LDc 0 1 0 0 1 0 
UD1c 0 13 0 12 0 0 
UD2c 0 0 0 3 0 0 
UD3c 0 1 0 13 0 0 
Udc 0 14 0 28 0 0 
VL1c 0 1 0 3 0 0 
VL2c 0 3 0 0 0 0 
VL3c 0 0 0 0 0 0 
VLc 0 4 0 3 0 0 
LW1c 0 4 0 2 1 0 
LW2c 0 2 0 0 0 0 
LW3c 0 9 0 0 0 0 
LWc 0 15 0 2 1 0 
C1d 0 0 0 0 7 0 
C2d 2 2 0 0 0 0 
C3d 0 0 0 0 0 0 
Cd 2 2 0 0 7 0 
RL1d 0 0 0 0 0 0 
RL2d 0 0 0 0 0 0 
RL3d 0 2 0 0 0 0 
RLd 0 2 0 0 0 0 
LD1d 0 1 0 4 0 0 
LD2d 0 0 0 0 0 0 
LD3d 0 0 0 0 0 0 
LDd 0 1 0 4 0 0 
UD1d 0 5 0 0 0 0 
UD2d 0 0 0 2 0 0 
UD3d 0 0 0 4 0 0 
Udd 0 5 0 6 0 0 
VL1d 0 0 0 0 0 0 
VL2d 0 1 0 1 0 0 
VL3d 0 0 0 0 0 0 
VLd 0 1 0 1 0 0 
LW1d 0 3 0 3 0 0 
LW2d 0 2 0 0 0 0 
LW3d 0 3 0 0 0 0 
LWd 0 8 0 3 0 0 
C1e 4 0 582 0 0 0 
C2e 11 3 165 0 0 0 
C3e 4 0 289 0 3 0 
Ce 19 3 1036 0 3 0 
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RL1e 6 2 0 0 0 0 
RL2e 0 36 0 0 0 0 
RL3e 6 8 0 0 0 0 
Rle 12 46 0 0 0 0 
LD1e 0 0 0 4 7 0 
LD2e 0 0 0 18 0 0 
LD3e 33 0 0 6 0 0 
Lde 33 0 0 28 7 0 
VL1e 0 0 0 0 0 0 
VL2e 0 0 0 0 0 0 
Vle 0 0 0 0 0 0 
LW1e 0 168 0 1 21 0 
LW2e 0 89 0 0 12 0 
LW3e 0 20 0 0 2 0 
Lwe 0 277 0 1 35 0 
RL1f 0 17 0 1 6 0 
RL2f 0 28 0 0 9 0 
RL3f 0 27 0 2 2 0 
RLf 0 72 0 3 17 0 
LD1f 1 0 0 5 0 0 
LD2f 0 0 0 5 0 0 
LD3f 0 0 0 2 0 0 
LDf 1 0 0 12 0 0 
VL1f 0 0 0 2 0 0 
VL2f 0 0 1 0 0 0 
VL3f 1 0 0 3 0 0 
VLf 1 0 1 5 0 0 
LW1f 0 231 0 8 7 0 
LW2f 0 60 1 23 0 0 
LW3f 0 212 0 15 0 0 
LWf 0 503 1 46 7 0 
C1g 2 0 4 0 1 0 
C2g 0 0 5 0 0 0 
C3g 5 1 4 0 0 0 
Cg 7 1 13 0 1 0 
RL1g 1 0 0 0 2 0 
RL2g 0 6 0 2 3 0 
RL3g 0 12 0 5 0 0 
RLg 1 18 0 7 5 0 
LD1g 4 0 0 0 8 0 
LD2g 0 0 0 0 9 0 
LD3g 0 0 0 0 15 0 
LDg 4 0 0 0 32 0 
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VL1g 0 0 0 0 0 0 
VL2g 0 0 0 0 3 0 
VL3g 0 0 0 3 1 0 
VLg 0 0 0 3 4 0 
LW1g 0 34 0 18 0 0 
LW2g 2 3 1 28 0 0 
LW3g 1 30 0 15 0 0 
LWg 3 67 1 61 0 0 
C2h 86 4 0 2 10 0 
C3h 3 0 1 4 1 0 
Ch 89 4 1 6 11 0 
RL1h 0 0 0 0 0 0 
RL3h 0 1 0 2 0 0 
RLh 0 1 0 2 0 0 
UD1h 0 0 0 0 0 0 
UD2h 0 0 0 0 0 0 
UD3h 0 0 0 0 0 0 
Udh 0 0 0 0 0 0 
VL1h 0 0 0 2 0 0 
VL2h 0 0 0 0 0 0 
VL3h 0 0 0 0 0 0 
VLh 0 0 0 2 0 0 
LW1h 0 1 0 8 0 0 
LW2h 0 0 0 21 0 0 
LW3h 1 0 0 17 0 1 
LWh 1 1 0 46 0 1 
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Table 6. Oligochaeta, Hirudinea, (Annelida); Planaria (Platyhelminthes); Physidae, 
Planoribidae, Lymnaeidae, (Gastropoda) 
 
 OLIGOC HIRUDI PLANAR PHYSID PLANOR LYMNA 
C1a 0 0 0 0 0 0 
C2a 0 0 0 1 0 1 
C3a 0 0 0 2 0 6 
Ca 0 0 0 3 0 7 
LD1a 0 0 0 0 0 0 
LD2a 0 0 0 0 0 0 
Lda 0 0 0 0 0 0 
UD1a 0 0 2 0 0 0 
UD2a 0 0 0 0 0 0 
Uda 0 0 2 0 0 0 
C1b 3 0 0 0 0 0 
C2b 10 0 0 0 0 0 
C3b 2 0 0 0 0 0 
Cb 15 0 0 0 0 0 
LD1b 6 0 0 0 0 0 
LD2b 0 2 0 0 0 0 
LDb 6 2 0 0 0 0 
UD1b 0 0 0 0 0 0 
UD2b 0 0 0 4 0 0 
UD3b 6 2 0 7 0 0 
Udb 6 2 0 11 0 0 
LW1b 7 0 50 12 0 0 
LW2b 11 0 63 7 0 0 
LW3b 3 0 9 2 0 0 
LWb 21 0 122 21 0 0 
C1c 2 0 0 0 0 0 
C2c 7 0 0 0 0 0 
C3c 0 0 0 0 0 0 
Cc 9 0 0 0 0 0 
RL1c 6 1 0 4 0 0 
RL2c 22 1 0 1 0 0 
RL3c 4 0 0 1 0 0 
RLc 32 2 0 6 0 0 
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LD1c 2 0 0 0 0 0 
LD2c 0 1 0 0 0 0 
LD3c 0 1 0 0 0 0 
LDc 2 2 0 0 0 0 
UD1c 0 0 0 1 0 0 
UD2c 1 0 0 5 0 0 
UD3c 0 0 0 1 0 0 
Udc 1 0 0 7 0 0 
VL1c 0 0 0 0 0 0 
VL2c 0 0 0 0 0 0 
VL3c 0 1 1 0 0 0 
VLc 0 1 1 0 0 0 
LW1c 4 1 25 3 0 0 
LW2c 0 1 33 4 0 0 
LW3c 1 5 28 5 0 0 
LWc 5 7 86 12 0 0 
C1d 8 0 0 0 0 0 
C2d 3 0 0 0 0 0 
C3d 0 0 0 0 1 0 
Cd 11 0 0 0 1 0 
RL1d 1 1 0 0 0 0 
RL2d 5 0 0 0 0 0 
RL3d 5 0 0 0 0 0 
RLd 11 1 0 0 0 0 
LD1d 4 2 0 0 0 0 
LD2d 2 0 0 0 0 0 
LD3d 3 0 0 0 0 0 
LDd 9 2 0 0 0 0 
UD1d 0 0 0 11 0 0 
UD2d 0 0 0 1 0 0 
UD3d 1 0 0 14 0 0 
Udd 1 0 0 26 0 0 
VL1d 0 0 0 0 0 0 
VL2d 0 0 0 1 0 0 
VL3d 0 1 0 0 0 0 
VLd 0 1 0 1 0 0 
LW1d 1 2 46 5 0 0 
LW2d 0 0 49 0 0 0 
LW3d 0 3 13 0 0 0 
LWd 1 5 108 5 0 0 
C1e 2 0 0 1 0 0 
C2e 0 0 0 0 0 0 
C3e 0 0 0 0 0 0 
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Ce 2 0 0 1 0 0 
RL1e 2 0 0 7 0 0 
RL2e 0 0 0 24 0 0 
RL3e 0 0 0 3 0 0 
Rle 2 0 0 34 0 0 
LD1e 7 0 0 0 0 0 
LD2e 2 1 0 0 0 0 
LD3e 10 3 0 0 0 0 
Lde 19 4 0 0 0 0 
VL1e 0 0 0 0 0 0 
VL2e 0 0 0 0 0 0 
Vle 0 0 0 0 0 0 
LW1e 0 1 13 4 0 0 
LW2e 0 0 106 9 0 0 
LW3e 0 1 43 4 0 0 
Lwe 0 2 162 17 0 0 
RL1f 3 0 3 10 0 0 
RL2f 0 0 3 10 0 2 
RL3f 2 0 0 10 0 0 
RLf 5 0 6 30 0 2 
LD1f 0 0 0 1 0 0 
LD2f 0 0 0 0 0 0 
LD3f 1 0 0 0 0 0 
LDf 1 0 0 1 0 0 
VL1f 0 0 0 0 1 0 
VL2f 0 2 0 0 0 0 
VL3f 0 1 0 0 1 1 
VLf 0 3 0 0 2 1 
LW1f 0 1 23 4 1 0 
LW2f 1 0 82 2 0 0 
LW3f 0 1 46 13 0 0 
LWf 1 2 151 19 1 0 
C1g 1 0 0 0 0 0 
C2g 4 0 0 0 0 0 
C3g 0 0 0 0 0 0 
Cg 5 0 0 0 0 0 
RL1g 1 0 1 0 0 0 
RL2g 1 1 0 0 0 0 
RL3g 3 0 3 0 0 0 
RLg 5 1 4 0 0 0 
LD1g 1 0 0 2 0 0 
LD2g 2 2 2 0 0 0 
LD3g 2 0 0 0 0 0 
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LDg 5 2 2 2 0 0 
VL1g 0 0 0 0 0 0 
VL2g 0 0 0 0 0 0 
VL3g 0 0 1 1 0 0 
VLg 0 0 1 1 0 0 
LW1g 1 3 11 0 0 0 
LW2g 1 0 13 0 0 0 
LW3g 1 0 0 0 0 0 
LWg 3 3 24 0 0 0 
C2h 4 0 0 0 0 0 
C3h 1 0 0 1 0 0 
Ch 5 0 0 1 0 0 
RL1h 0 0 0 0 0 0 
RL3h 0 0 0 1 0 0 
RLh 0 0 0 1 0 0 
UD1h 0 0 1 1 0 0 
UD2h 0 0 1 0 0 0 
UD3h 0 0 0 1 0 0 
Udh 0 0 2 2 0 0 
VL1h 0 2 0 0 0 0 
VL2h 0 0 0 0 0 0 
VL3h 1 0 0 0 0 0 
VLh 1 2 0 0 0 0 
LW1h 0 1 19 1 0 0 
LW2h 2 0 9 2 0 0 
LW3h 2 0 0 2 0 0 
LWh 4 1 28 5 0 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	 192 

 
 
 
 
 
 
 
Table 7. Sphaeriidae (Bivalva); Amphipoda (Crustacea); Gomphidae, Aeshnidae, 
(Odonata); Isopoda (Isopoda); Pyralidae (Lepodoptera) 
 

 
SPHAER AMPHIP GOMPHI AESHNI ISOPOD PYRALI 

C1a 0 0 0 0 0 0 
C2a 0 0 0 0 0 0 
C3a 0 0 0 0 0 0 
Ca 0 0 0 0 0 0 
LD1a 2 0 0 0 0 0 
LD2a 0 0 0 0 0 0 
Lda 2 0 0 0 0 0 
UD1a 0 0 0 0 0 0 
UD2a 0 0 0 0 0 0 
Uda 0 0 0 0 0 0 
C1b 0 0 0 0 0 0 
C2b 2 0 0 0 0 0 
C3b 4 0 0 0 0 0 
Cb 6 0 0 0 0 0 
LD1b 0 7 0 0 0 0 
LD2b 0 0 0 0 0 0 
LDb 0 7 0 0 0 0 
UD1b 0 0 0 0 0 0 
UD2b 0 0 0 0 0 0 
UD3b 0 1 0 0 1 0 
Udb 0 1 0 0 1 0 
LW1b 0 84 1 0 0 0 
LW2b 2 0 0 0 0 8 
LW3b 0 1 0 0 0 0 
LWb 2 85 1 0 0 8 
C1c 0 0 0 0 0 0 
C2c 5 0 0 0 0 0 
C3c 0 0 

    Cc 5 0 0 0 0 0 
RL1c 0 201 0 0 0 0 
RL2c 0 269 0 0 0 0 
RL3c 0 675 0 0 0 0 
RLc 0 1145 0 0 0 0 
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LD1c 0 33 0 0 0 0 
LD2c 0 35 0 0 0 0 
LD3c 0 9 0 0 0 0 
LDc 0 77 0 0 0 0 
UD1c 0 0 0 0 0 0 
UD2c 0 0 0 0 0 0 
UD3c 0 0 0 0 0 0 
Udc 0 0 0 0 0 0 
VL1c 0 0 0 0 0 0 
VL2c 0 0 1 0 0 0 
VL3c 0 1 0 0 0 0 
VLc 0 1 1 0 0 0 
LW1c 0 7 1 0 0 0 
LW2c 0 4 0 0 0 0 
LW3c 0 13 0 0 0 0 
LWc 0 24 1 0 0 0 
C1d 0 0 0 0 0 0 
C2d 0 0 0 0 0 0 
C3d 0 0 0 0 0 0 
Cd 0 0 0 0 0 0 
RL1d 0 237 0 0 0 0 
RL2d 0 143 0 0 0 0 
RL3d 0 232 0 0 0 0 
RLd 0 612 0 0 0 0 
LD1d 0 41 0 0 0 0 
LD2d 0 54 0 0 0 0 
LD3d 0 16 0 0 0 0 
LDd 0 111 0 0 0 0 
UD1d 0 0 0 0 0 0 
UD2d 0 0 0 0 0 0 
UD3d 0 0 0 1 0 0 
Udd 0 0 0 1 0 0 
VL1d 0 3 0 0 0 0 
VL2d 0 43 0 0 0 0 
VL3d 0 16 0 0 0 0 
VLd 0 62 0 0 0 0 
LW1d 0 14 0 0 0 1 
LW2d 0 1 1 0 0 1 
LW3d 0 20 0 0 0 0 
LWd 0 35 1 0 0 2 
C1e 10 0 0 0 0 1 
C2e 0 0 0 0 0 0 
C3e 5 0 0 0 0 0 
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Ce 15 0 0 0 0 1 
RL1e 1 262 0 0 0 0 
RL2e 0 116 0 0 0 0 
RL3e 0 16 0 0 0 0 
Rle 1 394 0 0 0 0 
LD1e 0 87 0 0 0 0 
LD2e 0 20 0 0 0 0 
LD3e 1 19 0 0 0 0 
Lde 1 126 0 0 0 0 
VL1e 0 3 0 0 0 0 
VL2e 0 5 0 0 0 0 
Vle 0 8 0 0 0 0 
LW1e 0 6 0 0 0 0 
LW2e 0 5 0 0 0 4 
LW3e 0 9 0 0 0 1 
Lwe 0 20 0 0 0 5 
RL1f 0 78 0 0 0 0 
RL2f 0 50 0 0 0 0 
RL3f 0 91 0 0 0 0 
RLf 0 219 0 0 0 0 
LD1f 0 50 0 0 0 0 
LD2f 0 2 0 0 0 0 
LD3f 0 2 0 0 0 0 
LDf 0 54 0 0 0 0 
VL1f 1 8 0 0 0 0 
VL2f 0 30 0 0 0 0 
VL3f 1 33 0 0 0 0 
VLf 2 71 0 0 0 0 
LW1f 0 34 0 0 0 0 
LW2f 0 8 0 0 0 2 
LW3f 0 44 0 0 0 2 
LWf 0 86 0 0 0 4 
C1g 0 0 0 0 0 0 
C2g 2 0 0 0 0 0 
C3g 0 0 0 0 0 0 
Cg 2 0 0 0 0 0 
RL1g 0 78 0 0 0 0 
RL2g 0 53 0 0 0 0 
RL3g 5 122 0 0 0 0 
RLg 5 253 0 0 0 0 
LD1g 0 79 0 0 0 0 
LD2g 1 50 0 0 0 0 
LD3g 1 8 0 0 0 0 
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LDg 2 137 0 0 0 0 
VL1g 0 5 0 0 0 0 
VL2g 0 0 0 0 0 0 
VL3g 0 5 0 0 0 0 
VLg 0 10 0 0 0 0 
LW1g 1 9 0 0 0 0 
LW2g 0 11 0 0 0 2 
LW3g 1 2 0 0 0 8 
LWg 2 22 0 0 0 10 
C2h 0 5 0 0 0 0 
C3h 0 0 0 0 0 0 
Ch 0 5 0 0 0 0 
RL1h 0 9 0 0 0 0 
RL3h 0 36 0 0 0 0 
RLh 0 45 0 0 0 0 
UD1h 0 0 0 0 0 0 
UD2h 0 0 0 0 0 0 
UD3h 0 0 0 0 0 0 
Udh 0 0 0 0 0 0 
VL1h 0 32 0 0 0 0 
VL2h 0 38 0 0 0 0 
VL3h 0 59 0 0 0 0 
VLh 0 129 0 0 0 0 
LW1h 0 5 0 0 0 0 
LW2h 0 2 0 0 0 9 
LW3h 1 1 1 0 0 13 
LWh 1 8 1 0 0 22 
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Table 8. Corydalidae (Megaloptera); Hydracarina (Hydracarina); Chloroperlidae 
(Plecoptera) 
 

 
CORYDA HYDRAC CHLORO 

C1a 0 0 0 
C2a 0 0 0 
C3a 0 0 0 
Ca 0 0 0 
LD1a 0 0 0 
LD2a 0 0 0 
Lda 0 0 0 
UD1a 0 0 0 
UD2a 0 0 0 
Uda 0 0 0 
C1b 0 0 0 
C2b 0 0 0 
C3b 0 0 0 
Cb 0 0 0 
LD1b 0 0 0 
LD2b 0 0 0 
LDb 0 0 0 
UD1b 0 0 0 
UD2b 0 0 0 
UD3b 0 0 0 
Udb 0 0 0 
LW1b 0 0 0 
LW2b 0 0 0 
LW3b 0 0 0 
LWb 0 0 0 
C1c 0 0 0 
C2c 0 0 0 
C3c 

   Cc 0 0 0 
RL1c 0 0 0 
RL2c 0 0 0 
RL3c 0 0 0 
RLc 0 0 0 
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LD1c 0 0 0 
LD2c 0 0 0 
LD3c 0 0 0 
LDc 0 0 0 
UD1c 0 0 0 
UD2c 0 0 0 
UD3c 0 0 0 
Udc 0 0 0 
VL1c 0 0 0 
VL2c 0 0 0 
VL3c 0 0 0 
VLc 0 0 0 
LW1c 0 0 0 
LW2c 0 0 0 
LW3c 0 0 0 
LWc 0 0 0 
C1d 0 0 0 
C2d 0 0 0 
C3d 0 0 0 
Cd 0 0 0 
RL1d 0 0 0 
RL2d 0 0 0 
RL3d 0 0 0 
RLd 0 0 0 
LD1d 0 0 0 
LD2d 1 0 0 
LD3d 0 0 0 
LDd 1 0 0 
UD1d 0 0 0 
UD2d 0 0 0 
UD3d 0 0 0 
Udd 0 0 0 
VL1d 0 0 0 
VL2d 0 0 0 
VL3d 0 0 0 
VLd 0 0 0 
LW1d 0 0 0 
LW2d 0 0 0 
LW3d 0 0 0 
LWd 0 0 0 
C1e 0 0 56 
C2e 0 0 138 
C3e 0 0 13 
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Ce 0 0 207 
RL1e 0 0 0 
RL2e 0 0 1 
RL3e 0 0 0 
Rle 0 0 1 
LD1e 0 0 5 
LD2e 0 0 13 
LD3e 11 0 0 
Lde 11 0 18 
VL1e 0 0 0 
VL2e 0 0 0 
Vle 0 0 0 
LW1e 0 0 0 
LW2e 0 6 0 
LW3e 0 0 0 
Lwe 0 6 0 
RL1f 0 0 0 
RL2f 0 0 0 
RL3f 0 0 0 
RLf 0 0 0 
LD1f 0 0 1 
LD2f 0 0 0 
LD3f 0 0 0 
LDf 0 0 1 
VL1f 0 0 9 
VL2f 0 0 0 
VL3f 0 0 41 
VLf 0 0 50 
LW1f 0 0 0 
LW2f 0 0 0 
LW3f 0 0 0 
LWf 0 0 0 
C1g 0 0 0 
C2g 0 0 0 
C3g 0 0 0 
Cg 0 0 0 
RL1g 0 0 0 
RL2g 0 0 0 
RL3g 0 0 0 
RLg 0 0 0 
LD1g 0 0 0 
LD2g 0 0 0 
LD3g 0 0 0 
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LDg 0 0 0 
VL1g 0 0 0 
VL2g 0 0 0 
VL3g 0 0 0 
VLg 0 0 0 
LW1g 0 0 0 
LW2g 0 0 0 
LW3g 0 0 0 
LWg 0 0 0 
C2h 0 0 18 
C3h 0 0 3 
Ch 0 0 21 
RL1h 0 0 0 
RL3h 0 0 0 
RLh 0 0 0 
UD1h 0 0 0 
UD2h 0 0 0 
UD3h 0 0 0 
Udh 0 0 0 
VL1h 0 0 0 
VL2h 0 0 0 
VL3h 0 0 0 
VLh 0 0 0 
LW1h 0 1 0 
LW2h 0 0 0 
LW3h 0 0 0 
LWh 0 1 0 

 
 


