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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, 4 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.
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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 13S 470953 3981027
BEVDAM 2195 13S 470831 3981224
BIGIN 2192 13S 470906 3981049
BRI030 2176 13 S 472500 3980590
CLEBRG 2255 13S 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
DI11 2210 13 S 470635 3983215
D12 2214 13S 470779 3983253
D13 2208 13S 471169 3983276
D14 2210 13S 471266 3983234
D15 2207 13S 471256 3983120
DIV 2211 13 S 469595 3982377
DIV007 2216 13 S 470000 3982675
DIVO1 2231 13S 468465 3981811
DIV4 2199 13S 468990 3981938
DIV8 2214 13 S 470046 3982720
DIV9 2199 13S 470237 3982938
DRAB4B 2172 13 S 472296 3980765
ELALTO 2169 13S 472205 3980809
ELCAR 2174 13S 472340 3980556
MOSPLT 2240 13S 467798 3982234
RIOCUL 2233 13 S 467793 3981897
RUNIN 2187 13S 471134 3980923
RUNIN2 2182 13S 471340 3980822
TWNIN 2208 13 S 470521 3981221
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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 B0OOI.

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/ | Temp | DO Conductivity | Salinity | pH | TDS Turbidity
SITE

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-Al 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-A1l

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-A1l 8.1 224 112 8.5 | 156 ST
ESP-A2

ESP-A3 13.1 530 265 85 | 371 C
ESP-R3 16.5 449 224 8.5 | 314 ST
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Hydrology Data (4 pages)

SEASON/ |Wc-1 | WC-1 | WC- WC-2 WC-2 WC- WC-
SITE (m) (cm) 1(in) | (m) (cm) 2(in) 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-Al 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 29718
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 2413 | 2413 |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 24384 |96 3.1496
ESP-R2 2.2352 | 223.52 | 88 3.4544 345.44 136 3.4798
ESP-R3 41656 | 416.56 | 164 8.9916 899.16 354 3.175
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SEASON/ Wc-3 WC-3(in) | AVGD- AVGD- AVGD- AVGD-
SITE (cm) 1(m) 1(cm) 1(in) 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-Al 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/ | AVGD- AVGD- AVGD- AVGD- AVGD- AVGFLOW(m
SITE 2(cm) 2(in) 3(m) 3(cm) 3(in) /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-Al 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 29 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 29 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/ DISC-1 DISC-2 DISC-3 SUM DISC | AVG DISC
SITE

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-Al 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
¢ = 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

Cla 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
LDl1a 0 0 0 0 0 0
LD2a 1 0 0 0 0 0
Lda 1 0 0 0 0 0
UDla 3 0 1 0 0 0
UD2a 1 0 0 0 0 0
Uda 4 0 1 0 0 0
C1b 20 &3 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
Clc 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
LD3¢ 241 0 2 0 5 0
LDc 472 0 7 8 5 0
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Table 2. Naucoridae, Saldidae, (Hemiptera); Hydropsychidae, Limnephilidae,
Psychomyiidae, Rhyacophilidae, (Trichoptera)
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22
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0
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4
2

1
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VLf
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31
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0
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Lw2f
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Cg
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17
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0
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48
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0
0
1
1
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26
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18
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2
4
0
8

VL3g
VLg

23
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41

LW2g

10
12

215
264
16

21
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LWg
C2h
C3h
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29

14

17

16

RL1h
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RLh
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0
0

UD1h

UD2h

UD3h
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11
5
0
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27
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16

16
3
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30
30
63
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36
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Table 3. Brachycentridae, Polycentropodidae, Helicopsychidae, Uenoidae,
(Trichoptera); Elmidae, Hydrophilidae, (Coleoptera)

BRACHY POLYCE HELICO UENOID ELMIDA HPHILI
0 0 14 12 0

20 11
42 37

Cla
C2a
C3a
Ca
LD1a
LD2a
Lda
UDla
UD2a
Uda
Cl1b
C2b
C3b
Cb
LD1b
LD2b
LDb
UD1b
UD2b
UD3b
Udb
LWI1b
LW2b
LW3b
LWb
Clc
C2c
C3c
Cc
RL1c¢
RL2c¢
RL3c¢
RLc
LD1c
LD2c¢
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122
31

LDc

0
0
0
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UD2c
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0
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0
0
0

LWlc
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RLd
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0
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0
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0
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0
0
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11
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Table 4. Dytiscidae, Ceratopogonidae, Stratiomyidae, Chironomidae, Ephydridae,
Ptychopteridae (Diptera).

DYTISC CERATO STRATI CHRONI EPHYDR PTYCHO
0 0 10

10 0
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Cla
C2a
C3a
Ca
LD1a
LD2a
Lda
UDla
UD2a
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C2b
C3b
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UD3b
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LD2c¢
LD3c¢

O =
()]
N —
O O

WO O OO OO OO O oo

N
(V)]

— = NN WO OO OO OO OO OO o oo
~

[}
S

(e}

[=NeeoleoleoEe"ReoNolNol ol NeBolo e NeBolh s Neoleoh oo e RN o Ne N ol = el e R e i)
—_ O

SO O OO DO OO OO OO OO OO P OO OO OO oo OoC o0
eNeleoleolo oo o oo o ool o o oo " Neo oo o oo oo e Ne oo oo ol -l
S OO OO OO OO OO OO oo OO oo o0 oo oo oo o b, oo oo oo O

S OO WO~ NN —m == OO0~ OO0 oo o W

SO OO OO OO OO OO WO O W

180



LDc

0
0
0

UDl1c

UD2c

UD3c¢
Udc

0
0
0

VLIc

VL2c¢

VL3¢
VLc

0
0
0

LWlc

LW2¢

LW3c
LWe
Cld
C2d
C3d
Cd

14

27

41

RL1d
RL2d
RL3d
RLd

0
0
0

LD1d

LD2d

LD3d
LDd

0
0
0

UD1d

UD2d

UD3d
Udd

0
0
0

VL1d

VL2d

VL3d
VLd

0
0
0

LWwid

Lw2d

LW3d
Lwd
Cle

81

C2e
C3e
Ce

11

97

RL1e
RL2e

181



RL3e
Rle

0
0
0

LDle

LD2e

LD3e
Lde

0
0

VLI1e

V1.2e
Ve

0
0
0

LWle

18

LW2e

LW3e
Lwe

26

12
80
61

RL1f

RL2f

RL3f

153

RLf

0
0
0

LD1f

LD2f

LD3f
LDf

0
0
0

VLI1f

VL2f

16
23

VL3f
VLf

48

1

0

1

LWI1f

148
59
255

Lw2f

LW3f
LWf
Clg
C2g
C3g
Cg

0

12

0
0

10
15
59
84

RL1g

RL2g

RL3g

0
0
0
0
0
0

LD1g

LD2g

LD3g
LDg

VLI1g

VL2g

182



0
0
0

VL3g
VLg

LWig

13

11

7

LW2g

LW3g
LWg
C2h
C3h
Ch

21

18

41

47

RL1h

RL3h

RLh

0

1

0

UD1h

UD2h

UD3h
Udh

0
2
2

VL1h

VL2h

VL3h
VLh

0

LW1h

18
38

LW2h

LW3h
LWh

56

183



Table 5. Empididae, Simuliidae, Psychodidae, Tipulidae, Tabanidae, Muscidae
(Diptera)

EMPIDI SIMULI PSDIDA TIPULI TABANI MUSCID
Cla 7 0 5
C2a 0 3
C3a 0 5
Ca 0 13
LDl1a 10 19
LD2a 6 9
Lda 16
UDla 7
UD2a
Uda
Cl1b
C2b
C3b
Cb
LD1b
LD2b
LDb
UDI1b
UD2b
UD3b
Udb
LW1b
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0
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Table 6. Oligochaeta, Hirudinea, (Annelida); Planaria (Platyhelminthes); Physidae,
Planoribidae, Lymnaeidae, (Gastropoda)

OLIGOC HIRUDI PLANAR PHYSID PLANOR LYMNA
Cla
C2a
C3a
Ca
LD1a
LD2a
Lda
UDla
UD2a
Uda
Cl1b
C2b
C3b
Cb
LD1b
LD2b
LDb
UD1b
UD2b
UD3b
Udb
LWI1b
LW2b
LW3b
LWb
Clc
C2c
C3c
Cc
RL1c¢
RL2¢
RL3c¢
RLc

(e}
(e}
(e}

(e}

O]
S OO OO OO OO OO VO NN OoOO OO OO

N
[e)
N —

[S—
AN
(8]

[E—
N
\]

AV O I DN WL, AN, DN = WOOOoOOoOOoOOoOo oo oo
[E—

N
[\

~
N O — —m) O OO OO DD IONNDNIOODONNNOODODODODOODODOODODOOO OO0

AP P RO OO NI~ P 9 OO0 OO0 OO W
eNeNeoNeoEeoEehohoNeoleoh oo NeBeo " NeloBolho e ool o o Reoho e e Ro o el = )
el eBeololoEeloho ool ol e hoBoleoleleololeo ool o oo ol o e el e

SO O OO OO o~

(98]
[\

188



2
0
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0

1
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0
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RL1d

RL2d

RL3d

11
4

2
3

RLd

LD1d

LD2d

LD3d
LDd

11

0
0

1

UD1d

UD2d

14
26

UD3d
Udd

0
0
0

VL1d

VL2d

VL3d
VLd

46

1
0
0

LWwid

49

Lw2d

13

LW3d
Lwd
Cle

108

C2e
C3e

189



Ce

RL1e
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7
2
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0
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43

LW2e

LW3e
Lwe

17
10
10
10
30

162

3

RL1f

RL2f

RL3f

RLf

0
0

1

LD1f

LD2f

LD3f
LDf

0
0
0

VLI1f

VL2f

VL3f
VLf

23

0

1

0

LWI1f

82
46

Lw2f

13
19

LW3f
LWf
Clg
C2g
C3g

151

1

RL1g

RL2g

RL3g

RLg

1

2
2

LD1g

LD2g

LD3g

190



5
0
0
0
0
1
1
1

LDg
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VLg

11
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13

LW2g

LW3g
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0
0

UD1h

UD2h

UD3h
Udh

0
0

1

VL1h

VL2h

VL3h
VLh

19

0
2
2

LW1h

LW2h

LW3h
LWh

28

191



Table 7. Sphaeriidae (Bivalva); Amphipoda (Crustacea); Gomphidae, Aeshnidae,

(Odonata); Isopoda (Isopoda); Pyralidae (Lepodoptera)

Cla
C2a
C3a
Ca
LD1a
LD2a
Lda
UDla
UD2a
Uda
Cl1b
C2b
C3b
Cb
LD1b
LD2b
LDb
UD1b
UD2b
UD3b
Udb
LWI1b
LW2b
LW3b
LWb
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C2c
C3c
Cc
RL1c¢
RL2¢
RL3c¢
RLc
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Table 8. Corydalidae (Megaloptera); Hydracarina (Hydracarina); Chloroperlidae
(Plecoptera)

CORYDA HYDRAC CHLORO

Cla 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
UDl1a 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
LWI1b 0 0 0
LW2b 0 0 0
LW3b 0 0 0
LWb 0 0 0
Clc 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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