


Terrestrial Survey Data Sheet: 1st Visit to Site 
 
Cell: ___________ Date (e.g. 15 June 2013):________________Start Time: _________ Observer(s):__________ 
 
Weather (circle one): Sunny Mostly Sunny Partly Sunny Overcast Light Rain  Heavy Rain Snow 
 
Plot Photo IDs (CxxxP bearing):  45°________  180°_________   315°__________ 
 
Directions to Plot: 

__________________________________________________________________________________________________
__________________________________________________________________________________________________
______________________________________________________________________________________________ 

 
Weather Station                                           

Type of weather station (circle one):   TRIX8  HAXO8 none 

Waypoint Name (CxxxT): __________________ Weather Station Photo ID (CxxxPT):__________________ 

Lat. __________________________ Long. ____________________ (WGS 84, decimal degrees) 

Serial Number: _____________________________ DO NOT PRESS START BUTTON!  

Logger Height (cm):______________ Shade metric (1-4):________  
 
Slug n Bug Transect 
  
  (WGS 84, Decimal Degrees) 
 Waypoint ID (CxxG), 

(CxxIF) 
Latitude Longitude 

1st Slug Trap: 
 

 
 

 
 

 
 

Size 8 Funnel Trap:    

Tree Species Funnel Trap Hung on ________________________ 
 
Type of Micro-brew ______________________ 
 
Slug traps placed in following order?  Microbrew, Natural Ice, Natural Ice?  □   1st trap way-pointed?  □ 
 
Pitfalls:  
3 pitfalls placed 10 meters apart (in between slug traps)? □    
 

15 Minute Timed Search 

Sample name (CxxxGTSV1: write none if no sample collected) __________________________________________ 

# Snails ___ # Slugs ___  
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 Incidental Observations 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Observed - Yes or No - do not take photo 
 
Spotted Knapweed: ______ 
 
Tansy: ______  Devil's Club: _______ 
 
Whitebark Pine: ______ 

Observed - record number detected (0 if not 
detected) - do not take photo 
 
E. Racer: ______ Rubber Boa: ______  
 
W. Skink: ______ N. Alligator Lizard: ______  
 
Red Squirrel: ________ T. Garter Snake: ______    
 
C. Garter Snake: ______ Hoary Marmot: ____   
 
Golden Mantled G.S.:_____  
 
Yellow-bellied Marmot: ______ Pika: _________ 

Observed - Yes or No  
 
Rare Moonwort:______ 
Fill in table for each location species is observed. 
PhotoID: FIA, Cell#, P, letter 
Species Latitude Longitude Photo ID 

    

 

Bumblebee Observed? (Y/N)_______ 
 
Western Bumblebee Observed? (Y/N)______ 
PhotoID: FIA, Cell# P, letter 

Species Photo ID 

  

  
  

 

Amphibians Detected? Yes or No (circle one) 
 
Tissue Samples 
Sample ID: FIA, Cell#, T, Letter 
Species Stage Sample ID 
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Terrestrial Survey Data Sheet: 2nd Visit to Site 
 
Cell: ____________ Date (e.g. 15 June 2013):___________________Start Time: ______    Observer(s):__________ 
 
Weather (circle one): Sunny Mostly Sunny Partly Sunny Overcast Light Rain Heavy Rain Snow 
 
Slug n Bug Transect 
    OK? # # 
  Label* Y/N Slugs Snails 
Slug A         
Slug B 

    Slug C         
Pitfall - Bugs         
Pitfall - Gastropods         
Pitfall -Mammal         
Insect Funnel         
Time Search - Gastropod         
Time Search - Amphibian 
Tissue Sample 

  
      

 *C, xxx, GM/GNa/GNb/PB/PG/PM/IF/GTSV2/T,letter, Date ex: C142Ta, 15 JUNE 13, JJJ = cell142, Tissue sample, 
first one, 6/15/2013 by Jim John Jones. Write NONE in label column if no specimens collected.  
 
Leaf Litter 
Ziploc Label: _______________ (C, xxx, LL, Date, Observer) ex: C142LL, 15 June 13, JJJ 
 
 
Precipitation:   ____________ 

Observed - Yes or No - do not take photo 
 
Spotted Knapweed: ______ 
 
Tansy: ______  Devil's Club: _______ 
 
Whitebark Pine: ______ 

Bumblebee Observed? (Y/N)_______ 
 
Western Bumblebee Observed? (Y/N)______ 
Photo ID: C, xxx, P, letter 

Species Photo ID 

  

  
  

 

Observed - record number detected (0 if not 
detected) - do not take photo 
 
E. Racer: ______ Rubber Boa: ______   
 
W. Skink: ______ 
 
N. Alligator Lizard: ______ Red Squirrel: ________ 
 
T. Garter Snake: ______   C. Garter Snake: ______ 
 
Hoary Marmot: ____ Golden Mantled G.S._____ 
 
Yellow-bellied Marmot: ______ Pika: _________ 

Observed - Yes or No  
 
Rare Moonwort: ______ 
Fill in table for each location species is observed. 
Photo ID:  C, xxx, P, letter 
Species Latitude Longitude Photo ID 
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Terrestrial Survey Supply List 
 
Cardboard Gastropod Traps 

Item Number/
trap Supplier Item # Web Page 

12x12 single wall 
corrugated cardboard 1 Boxforless Css-1212 http://www.boxforless.com/ 

12x12 single face 
corrugated cardboard 2 Papermart 2631212 http://www.papermart.com/HOME 

Sponges ½ sponge Buythecase  Out of Business 

2 Gallon zip top bags 1 per site StockPkg 3675A https://stockpkg.com/ 

Beer 1 (12 oz)    

Stapler/staples     
 

 

2 Diagram of Gastropod Cardboard Trap 
Adapted from: Hawkins, J. W., M. W. Lankester, and R. R. A. Nelson. "Sampling terrestrial gastropods 

using cardboard sheets." Malacologia 39, no. 1-2 (1998): 1-9. 
 

 

 

 

 

 

Cardboard Sheet (both 
sides smooth 

This side stapled to 
form hinge 

2 single-faced corrugated 
sheets. Stapled together so 
corrugation is facing 
outwards. 

½ sponge is placed 
between the stapled 
single faced 
corrugated sheets. 
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Pitfall Traps 

Item Number/trap Supplier Item # Web Page 

9oz plastic cups 1 Buythecase  Went out of business 

No Pest Fumigant strip 1/8 Bioquip 1196 https://www.bioquip.com 

Trowel 1 per person    
 

Insect Funnels 

Item Number/
site Supplier Item # Web Page 

Lindgren Funnel 
Trap 8 unit 1 

Contech, 
Forestry 
Distributing 

 

https://www.contech-inc.com/, 
http://www.forestrydistributing.com/en/v  

 
 

Other Supplies for terrestrial surveys 

Item Number/
site Supplier Item # Web Page 

2 oz. glass vials 6 Carolina Biological 
Supply  http://www.carolina.com/  

Vial Lids 6 Carolina Biological 
Supply  http://www.carolina.com/  

Ethanol Laboratory 
grade 70%  Carolina Biological 

Supply 861285 http://www.carolina.com/  

Cloth Paper (labels)     
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Appendix II-b. Target Terrestrial SGCN Locations by Site. Location precision in meters. 1000 meter 
precision sites were fuzzed to comply with Memorandum  of Agreement with US Forest Service. All 
detections occurred from 2010-2014. *OMG: Oh My Gastropod incidental detection. 
State Site ID Latitude Longitude Precision State Site ID Latitude Longitude Precision 
Cryptomastix mullani blandi     Fir Pinwheel (Radiodiscus abietum)   
ID C1009 48.9239 -116.50269 10 ID FIA56T 48.3928 -117.002243 1000 
WA C28 48.5769 -117.09885 10 ID FIA62T 48.6624 -116.997219 1000 

Kingston Oregonian (Cryptomastix sanburni)   ID FIA63T 48.7081 -117.002552 1000 
ID C957T 47.9147 -116.46076 10 ID FIA66T 48.8465 -116.999516 1000 
ID C994T 47.9737 -116.41179 10 ID FIA67T 48.8916 -116.996843 1000 
ID C996T 48.0469 -116.44926 10 ID C67 48.9033 -116.97359 10 
ID FIA1039T 48.9747 -116.387862 1000 ID FIA75T 48.5310 -116.935999 1000 
ID FIA1082T 47.9872 -116.265985 1000 ID FIA79T 48.7072 -116.927113 1000 
ID C1083T 47.9086 -116.27842 10 ID CBIRDD 48.7462 -116.91903 10 
ID FIA1086T 48.2543 -116.262228 1000 ID C82 48.8675 -116.95735 10 
ID C1130T 47.8885 -116.22249 10 ID FIA85T 48.9747 -116.942999 1000 
ID C1133T 48.0274 -116.19963 10 ID FIA102T 48.4447 -116.797587 1000 
ID C1177T 47.8655 -116.16472 10 ID FIA106T 48.6193 -116.797559 1000 
ID C1179T 47.9884 -116.17278 10 ID C110 48.8239 -116.82346 10 
ID C1219T 47.7468 -116.09742 10 ID C113 48.9455 -116.81918 10 
ID C1224T 47.9513 -116.10488 10 ID C114 48.9833 -116.79994 10 
ID C1226T 48.0783 -116.10866 10 ID C115 48.3074 -116.71515 10 
ID C1267T 47.8657 -116.02312 10 ID FIA120T 48.5306 -116.728839 1000 
ID C1268T 47.9290 -115.99995 10 ID C121 48.5798 -116.74548 10 
ID C1397T 47.4766 -115.78541 10 ID C124 48.7090 -116.7362 10 
ID C1787T 47.1511 -115.27139 10 ID C126 48.8008 -116.74927 10 

Pale Jumping Slug (Hemphillia camelus)   ID C128 48.9175 -116.72707 10 
ID C60 48.5688 -116.98012 10 ID C130 48.9926 -116.70847 10 
ID C68 48.9474 -117.01467 10 ID C131 48.5157 -116.61585 10 
ID FIA83T 48.8878 -116.93711 1000 ID C132 48.5577 -116.62994 10 
ID C97 48.9961 -116.83905 10 ID C134 48.6485 -116.62385 10 
ID C113 48.9455 -116.81918 10 ID C135 48.6673 -116.62968 10 
ID CBIRDA 48.9585 -116.80732 10 ID C136 48.7304 -116.63422 10 
ID C114 48.9833 -116.79994 10 ID FIA137T 48.7830 -116.683394 1000 
ID C128 48.9175 -116.72707 10 ID C137 48.7682 -116.62206 10 
ID C130 48.9926 -116.70847 10 ID C138 48.8376 -116.63816 10 
ID C137 48.7682 -116.62206 10 ID C140 48.9147 -116.64793 10 
ID C138 48.8376 -116.63816 10 ID C142 48.9660 -116.64256 10 
ID C139 48.8617 -116.63552 10 ID C144 48.5163 -116.5836 10 
ID FIA140T 48.8868 -116.663248 1000 ID CBIRDH 48.5292 -116.56847 10 
ID C147 48.6504 -116.55515 10 ID C146 48.5764 -116.60416 10 
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ID C150 48.7780 -116.5812 10 ID C147 48.6504 -116.55515 10 
ID C151 48.8051 -116.59937 10 ID FIA148T 48.6634 -116.593183 1000 
ID C154T 48.9663 -116.62474 10 ID C148 48.6816 -116.57518 10 
ID CBIRDF 48.7925 -116.52968 10 ID C153 48.9083 -116.59852 10 
ID C164 48.8428 -116.51527 10 ID C157 48.5712 -116.49681 10 
ID C167 48.6317 -116.46842 10 ID C158 48.6024 -116.49074 10 
ID C798 47.2795 -116.71259 10 ID C159 48.6330 -116.4845 10 
ID C833T 47.0849 -116.65096 10 ID C160 48.6870 -116.54466 10 
ID C1009 48.9239 -116.50269 10 ID C161 48.7229 -116.535 10 
ID FIA1105T 48.9509 -116.341147 1000 ID C162 48.7894 -116.54322 10 
ID C1107 48.9911 -116.32935 10 ID C170 48.7581 -116.46786 10 
ID C1110T 46.9743 -116.18865 10 ID C171 48.8258 -116.47504 10 
ID FIA1152T 48.9346 -116.25041 1000 ID C658T 48.2721 -117.01922 10 
ID C1152 48.8509 -116.23873 10 ID C679T 47.4620 -116.92207 10 
ID C1155 48.9910 -116.23191 10 ID C687T 47.8255 -116.95383 10 
ID C1245 48.9083 -116.12762 10 ID C696T 48.2027 -116.96566 10 
ID C1246 48.9461 -116.09825 10 ID C714 47.2439 -116.83273 10 
ID C1256T 47.3666 -116.00431 10 ID C718T 47.3964 -116.883 10 
ID C1290 48.9009 -116.08475 10 ID C734T 48.1403 -116.92153 10 
ID C1291 48.9634 -116.05133 10 ID C755 47.2827 -116.80269 10 
ID FIA1294T 47.1732 -115.947742 1000 ID C803T 47.5257 -116.72869 10 
ID FIA1343T 47.3342 -115.835433 1000 ID C835 47.1754 -116.61438 10 
ID FIA1436T 47.1317 -115.743606 1000 ID C846T 47.6946 -116.6487 10 
ID FIA1439T 47.4923 -115.745087 1000 ID C850T 47.8516 -116.65674 10 
ID C1489T 47.0888 -115.65327 10 ID C885T 47.8603 -116.58985 10 
ID FIA1539AT 47.0360 -115.554751 1000 ID FIA897T 48.3961 -116.661916 1000 
ID FIA1539BT 47.0769 -115.551759 1000 ID C914T 47.5662 -116.54099 10 
ID C1693T 47.1595 -115.3912 10 ID FIA915T 47.5874 -116.533017 1000 
ID C1743T 47.1730 -115.32325 10 ID C917G 47.6956 -116.53991 10 
ID OMG 48.9733 -116.56651 10 ID FIA925T 48.0382 -116.536107 1000 
ID OMG 48.8846 -116.75512 10 ID C927 48.1451 -116.52519 10 
ID OMG 48.9733 -116.56651 10 ID C929T 48.2278 -116.56417 10 
WA C1B 48.6838 -117.29301 10 ID C933 48.4721 -116.6181 10 
WA C2 48.7118 -117.31126 10 ID FIA946T 47.4089 -116.471491 1000 
WA C4 48.7958 -117.32204 10 ID FIA952T 47.7211 -116.467897 1000 
WA C5 48.8394 -117.32135 10 ID C957T 47.9147 -116.46076 10 
WA C8 48.7662 -117.25974 10 ID C962T 48.1570 -116.5023 10 
WA C14 48.6774 -117.21956 10 ID C963T 48.1842 -116.47749 10 
WA C16 48.7497 -117.20182 10 ID C964T 48.2505 -116.50533 10 
WA C17 48.8197 -117.18701 10 ID C968T 48.4226 -116.53223 10 
WA C19 48.8777 -117.18568 10 ID C970 48.9992 -116.5194 10 
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WA C20 48.9508 -117.21635 10 ID FIA984T 47.6241 -116.401276 1000 
WA C31 48.7320 -117.08286 10 ID C986T 47.6027 -116.38471 10 
WA C32 48.7798 -117.09828 10 ID FIA987T 47.8054 -116.387315 1000 
WA C32T 48.7627 -117.10503 10 ID FIA991T 47.8564 -116.404743 1000 
WA C35 48.8863 -117.14512 10 ID FIA992T 46.9931 -116.277376 1000 
WA C48 48.7677 -117.06012 10 ID C997T 48.1015 -116.42627 10 
WA C50 48.8546 -117.08501 10 ID C1000T 48.2544 -116.43076 10 
WA C52 48.9185 -117.05728 10 ID C1002 48.3045 -116.42525 10 
WA C541T 48.5838 -117.26717 10 ID C1003 48.3777 -116.41978 10 
WA C584 48.5648 -117.19656 10 ID C1009 48.9239 -116.50269 10 
WA C584B 48.5873 -117.1638 10 ID C1010 48.9153 -116.48537 10 
MT C1335 48.9102 -115.98798 10 ID FIA1014T 47.1794 -116.34097 1000 
MT C1336 48.9783 -116.01607 10 ID C1019 47.1895 -116.32082 10 
MT C1380 48.8791 -115.90718 10 ID C1028T 47.6062 -116.30997 10 
MT C1381 48.9392 -115.91329 10 ID C1030T 47.7027 -116.30411 10 
MT C1382 48.9566 -115.91598 10 ID FIA1034T 47.9982 -116.339345 1000 
MT C1428 48.8929 -115.83614 10 ID C1035T 47.9018 -116.31297 10 
Pygmy Slug (Kootenaia 
burkei)     ID C1037T 47.9987 -116.33989 10 
ID C67 48.9033 -116.97359 10 ID C1047 48.4688 -116.34369 10 
ID C68 48.9474 -117.01467 10 ID FIA1064T 47.6717 -116.257195 1000 
ID C70 48.3189 -116.91289 10 ID C1065T 47.1207 -116.26398 10 
ID C78 48.6826 -116.90975 10 ID FIA1084T 48.0791 -116.266486 1000 
ID FIA79T 48.7072 -116.927113 1000 ID C1085T 48.0226 -116.29716 10 
ID CBIRDD 48.7462 -116.91903 10 ID C1088T 48.1290 -116.25661 10 
ID C82 48.8675 -116.95735 10 ID C1093 48.3582 -116.31252 10 
ID FIA83T 48.8878 -116.93711 1000 ID FIA1095T 48.5686 -116.317224 1000 
ID C85 48.9750 -116.93735 10 ID C1114T 47.1477 -116.18073 10 
ID C100 48.3726 -116.79894 10 ID C1118 47.3384 -116.15659 10 
ID FIA102T 48.4447 -116.797587 1000 ID C1121T 47.4663 -116.17677 10 
ID C107 48.6922 -116.78345 10 ID C1124T 47.6023 -116.18623 10 
ID CBIRDA 48.9585 -116.80732 10 ID C1130T 47.8885 -116.22249 10 
ID C114 48.9833 -116.79994 10 ID FIA1131T 48.2607 -116.191294 1000 
ID FIA120T 48.5306 -116.728839 1000 ID C1132T 47.9822 -116.20507 10 
ID C124 48.7090 -116.7362 10 ID C1133T 48.0274 -116.19963 10 
ID C126 48.8008 -116.74927 10 ID C1135T 48.1076 -116.23762 10 
ID C133 48.6038 -116.643 10 ID FIA1139T 48.5485 -116.229559 1000 
ID C136 48.7304 -116.63422 10 ID FIA1145T 48.8386 -116.253738 1000 
ID CLONG 48.7820 -116.64278 10 ID FIA1154T 47.0373 -116.07569 1000 
ID C138 48.8376 -116.63816 10 ID C1177T 47.8655 -116.16472 10 
ID C143 48.4675 -116.59398 10 ID FIA1178T 48.0293 -116.133979 1000 
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ID C148 48.6816 -116.57518 10 ID C1179T 47.9884 -116.17278 10 
ID C160 48.6870 -116.54466 10 ID FIA1180T 48.2128 -116.124813 1000 
ID C658T 48.2721 -117.01922 10 ID FIA1184T 48.3941 -116.192476 1000 
ID C687T 47.8255 -116.95383 10 ID C1184 48.2114 -116.12885 10 
ID C693T 48.0792 -116.94012 10 ID FIA1192T 48.7977 -116.185529 1000 
ID C801T 47.4312 -116.69407 10 ID C1193 48.5983 -116.18767 10 
ID C804T 47.5350 -116.72623 10 ID FIA1202T 47.1325 -116.077887 1000 
ID C808T 47.7338 -116.72274 10 ID C1202 48.9863 -116.20116 10 
ID C817T 48.1387 -116.73561 10 ID C1212T 47.4406 -116.06655 10 
ID C819T 48.2396 -116.77639 10 ID FIA1217T 47.7006 -116.045439 1000 
ID C858T 48.2129 -116.6684 10 ID FIA1220T 48.0329 -116.060846 1000 
ID C874 47.3654 -116.5549 10 ID C1223T 47.9380 -116.07764 10 
ID C880T 47.6280 -116.58997 10 ID FIA1225T 48.3026 -116.125201 1000 
ID C881T 47.7006 -116.62127 10 ID FIA1234T 48.6187 -116.120983 1000 
ID C916T 47.6322 -116.5072 10 ID C1237 48.5799 -116.08052 10 
ID C919T 47.7672 -116.51242 10 ID C1237T 48.5603 -116.13025 10 
ID C921T 47.8536 -116.52312 10 ID FIA1238T 48.6609 -116.121494 1000 
ID C928 48.1637 -116.54263 10 ID FIA1242T 48.8407 -116.107903 1000 
ID C949T 47.5526 -116.45592 10 ID FIA1259T 47.6752 -116.002594 1000 
ID C950T 47.6011 -116.48174 10 ID C1261T 47.6029 -116.00623 10 
ID C951T 47.6690 -116.45661 10 ID FIA1262T 47.0849 -115.881463 1000 
ID C955T 47.8269 -116.46606 10 ID C1265T 47.7855 -116.02386 10 
ID C960T 48.0502 -116.45396 10 ID C1266T 47.8504 -115.98571 10 
ID C961T 48.1178 -116.4933 10 ID C1268T 47.9290 -115.99995 10 
ID C965T 48.2620 -116.49352 10 ID C1283 48.6014 -116.06094 10 
ID FIA984T 47.6241 -116.401276 1000 ID C1296 47.1736 -115.9111 10 
ID C989T 47.7408 -116.4172 10 ID C1298 47.2747 -115.93307 10 
ID FIA992T 46.9931 -116.277376 1000 ID C1299 47.3124 -115.92746 10 
ID C1031T 47.7216 -116.31543 10 ID C1302T 47.4178 -115.90134 10 
ID FIA1032T 47.8996 -116.329311 1000 ID C1304T 47.5275 -115.91911 10 
ID C1035T 47.9018 -116.31297 10 ID C1306T 47.6228 -115.90109 10 
ID C1047 48.4688 -116.34369 10 ID FIA1308T 47.1311 -115.879618 1000 
ID C1059 48.9861 -116.37689 10 ID C1309T 47.7440 -115.94732 10 
ID FIA1079T 47.8130 -116.270498 1000 ID C1310T 47.7909 -115.93855 10 
ID FIA1105T 48.9509 -116.341147 1000 ID FIA1341T 47.2216 -115.877568 1000 
ID C1107 48.9911 -116.32935 10 ID C1344 47.2509 -115.83355 10 
ID C1112T 47.0634 -116.18683 10 ID C1349T 47.4713 -115.88203 10 
ID FIA1127T 47.9435 -116.197681 1000 ID C1350T 47.5204 -115.88264 10 
ID C1129T 47.8317 -116.19109 10 ID C1352T 47.5979 -115.88216 10 
ID C1135T 48.1076 -116.23762 10 ID C1389T 47.1224 -115.75038 10 
ID C1146 48.5810 -116.23035 10 ID FIA1392T 47.3112 -115.821424 1000 
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ID FIA1159T 47.8509 -116.133505 1000 ID FIA1393T 47.4149 -115.786339 1000 
ID C1172T 47.6591 -116.15993 10 ID C1393 47.2883 -115.7742 10 
ID FIA1180T 48.2128 -116.124813 1000 ID C1395T 47.3840 -115.75822 10 
ID FIA1188T 48.4384 -116.193092 1000 ID FIA1399T 47.7422 -115.805664 1000 
ID FIA1189T 48.5239 -116.183467 1000 ID C1401T 47.6732 -115.79839 10 
ID C1212T 47.4406 -116.06655 10 ID C1402T 47.7076 -115.82514 10 
ID FIA1213T 47.5864 -116.082996 1000 ID FIA1403T 46.9887 -115.695993 1000 
ID FIA1216T 47.6737 -116.071336 1000 ID FIA1436T 47.1317 -115.743606 1000 
ID C1223T 47.9380 -116.07764 10 ID C1441T 47.2289 -115.69434 10 
ID C1237 48.5799 -116.08052 10 ID FIA1447T 47.0378 -115.624768 1000 
ID C1245 48.9083 -116.12762 10 ID C1487T 46.9871 -115.67793 10 
ID C1261T 47.6029 -116.00623 10 ID FIA1539BT 47.0769 -115.551759 1000 
ID C1264T 47.7341 -115.98169 10 ID FIA1540T 47.0298 -115.478148 1000 
ID C1290 48.9009 -116.08475 10 ID C1542 47.1508 -115.56616 10 
ID C1306T 47.6228 -115.90109 10 ID FIA1589T 47.0618 -115.506545 1000 
ID C1352T 47.5979 -115.88216 10 ID FIA1590T 47.1739 -115.545041 1000 
ID FIA1436T 47.1317 -115.743606 1000 ID FIA1592T 46.9852 -115.284586 1000 
ID C1487T 46.9871 -115.67793 10 ID C1593T 47.1977 -115.51135 10 
WA C10 48.8391 -117.26163 10 ID C1642T 47.1572 -115.47832 10 
WA C20 48.9508 -117.21635 10 ID C1692T 47.1433 -115.40511 10 
WA C28 48.5769 -117.09885 10 ID C1693T 47.1595 -115.3912 10 
WA C29 48.6335 -117.10287 10 ID FIA1739T 47.0360 -115.293171 1000 
WA C31 48.7320 -117.08286 10 ID C1787T 47.1511 -115.27139 10 
WA C42 48.4978 -117.05083 10 ID OMG 48.3273 -116.17237 10 
WA C47 48.7198 -117.0612 10 ID OMG 48.8846 -116.75512 10 
WA C540 48.5469 -117.24764 10 WA C8 48.7662 -117.25974 10 
WA C580T 48.3994 -117.17341 10 WA C9 48.8148 -117.23873 10 
MT C1336 48.9783 -116.01607 10 WA C10 48.8391 -117.26163 10 

Magnum Mantleslug (Magnipelta mycophaga)   WA C11 48.8685 -117.28815 10 
ID C66 48.8277 -116.98394 10 WA C17 48.8197 -117.18701 10 
ID C68 48.9474 -117.01467 10 WA C18 48.8372 -117.19253 10 
ID CBIRDD 48.7462 -116.91903 10 WA C29 48.6335 -117.10287 10 
ID C95 48.9181 -116.85373 10 WA C31T 48.7187 -117.09787 10 
ID C112 48.9163 -116.77692 10 WA C32 48.7798 -117.09828 10 
ID C113 48.9455 -116.81918 10 WA C35 48.8863 -117.14512 10 
ID FIA121T 48.5744 -116.732293 1000 WA C48 48.7677 -117.06012 10 
ID C128 48.9175 -116.72707 10 WA C53 48.9830 -117.06632 10 
ID C129 48.9475 -116.74129 10 WA C642T 47.5681 -116.98241 10 
ID C133 48.6038 -116.643 10 WA C644T 47.6382 -117.02593 10 
ID C134 48.6485 -116.62385 10 WA C650T 47.9202 -117.02599 10 
ID FIA137T 48.7830 -116.683394 1000 MT C1273 48.1766 -115.98653 10 
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ID CLONG 48.7820 -116.64278 10 MT C1279 48.4224 -116.02926 10 
ID C147 48.6504 -116.55515 10 MT C1285 48.6926 -116.02207 10 
ID FIA148T 48.6634 -116.593183 1000 MT C1320 48.2428 -115.96619 10 
ID C154T 48.9663 -116.62474 10 MT C1333 48.8251 -115.94769 10 
ID C580 48.3975 -117.13629 10 MT C1364 48.1590 -115.90681 10 
ID C885T 47.8603 -116.58985 10 MT C1370 48.4316 -115.84741 10 
ID C896T 48.3695 -116.66483 10 MT C1372 48.5324 -115.91415 10 
ID FIA952T 47.7211 -116.467897 1000 MT C1373 48.5819 -115.87946 10 
ID C989T 47.7408 -116.4172 10 MT C1380 48.8791 -115.90718 10 

ID FIA1064T 47.6717 -116.257195 1000 Lyre Mantleslug (Udosarx lyrata)   
ID C1139 48.2835 -116.20629 10 ID C674 47.2376 -116.8829 10 
ID C1144T 48.5273 -116.20406 10 ID C689T 47.8886 -116.97224 10 
ID FIA1145T 48.8386 -116.253738 1000 ID C712T 47.1555 -116.85187 10 
ID FIA1152T 48.9346 -116.25041 1000 ID C713 47.1870 -116.85194 10 
ID FIA1188T 48.4384 -116.193092 1000 ID C753 47.1917 -116.76272 10 
ID C1190 48.4700 -116.13657 10 ID C754 47.2515 -116.75932 10 
ID FIA1191T 48.5547 -116.153473 1000 ID C835 47.1754 -116.61438 10 
ID FIA1216T 47.6737 -116.071336 1000 ID C837 47.2839 -116.67767 10 
ID FIA1234T 48.6187 -116.120983 1000 ID C858T 48.2129 -116.6684 10 
ID C1237 48.5799 -116.08052 10 ID C869G 47.1577 -116.59408 10 
ID C1349T 47.4713 -115.88203 10 ID C870 47.1948 -116.56056 10 
ID FIA1436T 47.1317 -115.743606 1000 ID FIA904T 47.0876 -116.48072 1000 
ID C1489T 47.0888 -115.65327 10 ID FIA938T 47.0439 -116.421016 1000 
ID FIA1539AT 47.0360 -115.554751 1000 ID C973T 47.0075 -116.38773 10 
ID FIA1592T 46.9852 -115.284586 1000 ID C974T 47.0694 -116.34711 10 
ID C1691T 47.0887 -115.36108 10 ID FIA1014T 47.1794 -116.34097 1000 
ID OMG 48.1318 -116.49004 10 ID C1015T 47.0087 -116.28539 10 
ID OMG 48.3273 -116.17237 10 ID C1016T 47.0503 -116.28071 10 
ID OMG 47.1577 -115.47729 10 ID C1017T 47.1136 -116.29388 10 
WA C25 48.4590 -117.11486 10 ID FIA1064T 47.6717 -116.257195 1000 
WA C31T 48.7187 -117.09787 10 ID C1067 47.2107 -116.27134 10 
MT C1280 48.4492 -116.04379 10 ID C1112T 47.0634 -116.18683 10 
MT C1333 48.8251 -115.94769 10 ID C1114T 47.1477 -116.18073 10 
MT C1335 48.9102 -115.98798 10 ID FIA1118T 47.5800 -116.213552 1000 
MT C1336 48.9783 -116.01607 10 ID C1160T 47.1263 -116.12373 10 

Humped Coin (Polygyrella polygyrella)   ID C1198 48.8387 -116.1681 10 
ID C1128T 47.7915 -116.1981 10 ID FIA1296T 47.7153 -115.946517 1000 
ID C1129T 47.8317 -116.19109 10 ID FIA1341T 47.2216 -115.877568 1000 
ID FIA1213T 47.5864 -116.082996 1000 ID C1387T 47.0172 -115.7489 10 
ID C1260T 47.5687 -115.99232 10 ID FIA1436T 47.1317 -115.743606 1000 
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ID C1302T 47.4178 -115.90134 10 ID FIA1439T 47.4923 -115.745087 1000 
ID C1304T 47.5275 -115.91911 10 ID C1489T 47.0888 -115.65327 10 
ID C1390 47.1702 -115.7882 10 ID FIA1539AT 47.0360 -115.554751 1000 
ID C1400T 47.6106 -115.78926 10 ID C1541T 47.1318 -115.58344 10 
ID FIA1447T 47.0378 -115.624768 1000 ID C1545 47.3142 -115.5918 10 
ID C1542 47.1508 -115.56616 10 ID FIA1590T 47.1739 -115.545041 1000 
ID FIA1592T 46.9852 -115.284586 1000 ID C1689T 47.0021 -115.35719 10 
ID C1644T 47.2474 -115.48832 10 ID C1690T 47.0572 -115.35349 10 
ID C1693T 47.1595 -115.3912 10 ID C1692T 47.1433 -115.40511 10 
ID C1694T 47.2005 -115.38288 10 ID C1743T 47.1730 -115.32325 10 
ID C1741T 47.0660 -115.31906 10 ID C1787T 47.1511 -115.27139 10 

Thinlip Tightcoil (Pristiloma idahoense)   ID C1816T 47.0484 -115.18311 10 

ID FIA79T 48.7072 -116.927113 1000 Sheathed slug (Zacoleus idahoensis)   
ID C97T 48.9850 -116.84513 10 ID C98 48.2784 -116.79324 10 
ID C914T 47.5662 -116.54099 10 ID FIA106T 48.6193 -116.797559 1000 
ID FIA952T 47.7211 -116.467897 1000 ID C106 48.6273 -116.80315 10 
ID FIA991T 47.8564 -116.404743 1000 ID FIA116T 48.3491 -116.72512 1000 
ID FIA1032T 47.8996 -116.329311 1000 ID C132 48.5577 -116.62994 10 
ID C1065T 47.1207 -116.26398 10 ID CLONG 48.7820 -116.64278 10 
ID C1070 47.3457 -116.23877 10 ID C138 48.8376 -116.63816 10 
ID C1114T 47.1477 -116.18073 10 ID C144 48.5163 -116.5836 10 
ID FIA1118T 47.5800 -116.213552 1000 ID CBIRDH 48.5292 -116.56847 10 
ID C1128T 47.7915 -116.1981 10 ID FIA150T 48.7525 -116.594798 1000 
ID C1173T 47.6904 -116.12543 10 ID FIA153T 48.8934 -116.588304 1000 
ID FIA1178T 48.0293 -116.133979 1000 ID C153 48.9083 -116.59852 10 
ID FIA1189T 48.5239 -116.183467 1000 ID C156 48.5157 -116.48119 10 
ID FIA1205T 47.4907 -116.069193 1000 ID C161 48.7229 -116.535 10 
ID FIA1392T 47.3112 -115.821424 1000 ID C172T 48.8733 -116.44377 10 
ID FIA1436T 47.1317 -115.743606 1000 ID C674 47.2376 -116.8829 10 
ID FIA1539BT 47.0769 -115.551759 1000 ID C679T 47.4620 -116.92207 10 
WA C31T 48.7187 -117.09787 10 ID C683T 47.6394 -116.908 10 
WA C36 48.9194 -117.14945 10 ID C687T 47.8255 -116.95383 10 
WA C48 48.7677 -117.06012 10 ID C695T 48.1969 -116.97225 10 
Blue-grey Taildropper (Prophysaon 
coeruleum)   ID C722T 47.5961 -116.86637 10 
ID C720T 47.5210 -116.85044 10 ID C723T 47.6371 -116.88074 10 
ID C880T 47.6280 -116.58997 10 ID C773T 48.0888 -116.80051 10 
ID FIA1127T 47.9435 -116.197681 1000 ID C780T 48.6441 -116.8296 10 

Smokey Taildropper (Prophysaon humile)   ID C818T 48.1666 -116.75741 10 
ID C674 47.2376 -116.8829 10 ID C837 47.2839 -116.67767 10 
ID C675 47.3013 -116.8946 10 ID C849T 47.8235 -116.66644 10 
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ID C683T 47.6394 -116.908 10 ID C874 47.3654 -116.5549 10 
ID C714 47.2439 -116.83273 10 ID C881T 47.7006 -116.62127 10 
ID C717 47.3511 -116.864 10 ID FIA883T 47.7654 -116.593964 1000 
ID C720T 47.5210 -116.85044 10 ID C886T 47.9376 -116.58742 10 
ID C722T 47.5961 -116.86637 10 ID C887T 47.9535 -116.59103 10 
ID C727T 47.8115 -116.90598 10 ID C894G 48.2921 -116.63564 10 
ID C753 47.1917 -116.76272 10 ID C895 48.3298 -116.60914 10 
ID C754 47.2515 -116.75932 10 ID C923T 47.9801 -116.56992 10 
ID C765T 47.7217 -116.82491 10 ID C927 48.1451 -116.52519 10 
ID C796 47.1808 -116.7375 10 ID C928 48.1637 -116.54263 10 
ID C801T 47.4312 -116.69407 10 ID C933 48.4721 -116.6181 10 
ID C818T 48.1666 -116.75741 10 ID C950T 47.6011 -116.48174 10 
ID C835 47.1754 -116.61438 10 ID C951T 47.6690 -116.45661 10 
ID FIA842T 47.4999 -116.672256 1000 ID FIA952T 47.7211 -116.467897 1000 
ID C844T 47.6027 -116.66403 10 ID C962T 48.1570 -116.5023 10 
ID C907 47.2447 -116.5261 10 ID C965T 48.2620 -116.49352 10 
ID C911T 47.4251 -116.50505 10 ID C967G 48.3580 -116.52029 10 
ID C916T 47.6322 -116.5072 10 ID C970 48.9992 -116.5194 10 
ID C918T 47.7480 -116.52481 10 ID C983T 47.4642 -116.40721 10 
ID C919T 47.7672 -116.51242 10 ID FIA987T 47.8054 -116.387315 1000 
ID C921T 47.8536 -116.52312 10 ID C988T 47.6804 -116.38211 10 
ID C929T 48.2278 -116.56417 10 ID FIA992T 46.9931 -116.277376 1000 
ID C945 47.3611 -116.4289 10 ID C1000T 48.2544 -116.43076 10 
ID FIA946T 47.4089 -116.471491 1000 ID C1003 48.3777 -116.41978 10 
ID C949T 47.5526 -116.45592 10 ID C1008 48.5876 -116.41599 10 
ID C954T 47.7975 -116.45335 10 ID C1010 48.9153 -116.48537 10 
ID C955T 47.8269 -116.46606 10 ID C1028T 47.6062 -116.30997 10 
ID C960T 48.0502 -116.45396 10 ID C1030T 47.7027 -116.30411 10 
ID C967G 48.3580 -116.52029 10 ID FIA1032T 47.8996 -116.329311 1000 
ID C974T 47.0694 -116.34711 10 ID C1033T 47.8172 -116.36166 10 
ID C989T 47.7408 -116.4172 10 ID FIA1034T 47.9982 -116.339345 1000 
ID C990T 47.7956 -116.39751 10 ID C1035T 47.9018 -116.31297 10 
ID FIA991T 47.8564 -116.404743 1000 ID C1041T 48.1922 -116.38582 10 
ID FIA992T 46.9931 -116.277376 1000 ID C1045 48.3600 -116.39723 10 
ID C998T 48.1631 -116.44198 10 ID C1047 48.4688 -116.34369 10 
ID FIA1014T 47.1794 -116.34097 1000 ID C1050 48.5892 -116.39848 10 
ID C1016T 47.0503 -116.28071 10 ID C1051 48.6462 -116.35081 10 
ID C1019 47.1895 -116.32082 10 ID C1052 48.6591 -116.34294 10 
ID C1027T 47.5692 -116.30502 10 ID C1052T 48.6764 -116.40662 10 
ID C1029T 47.6539 -116.36295 10 ID C1054 48.7805 -116.36055 10 
ID C1030T 47.7027 -116.30411 10 ID C1058 48.9531 -116.36059 10 
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ID C1031T 47.7216 -116.31543 10 ID C1059 48.9861 -116.37689 10 
ID FIA1034T 47.9982 -116.339345 1000 ID C1063T 47.0285 -116.26409 10 
ID C1035T 47.9018 -116.31297 10 ID C1078T 47.6855 -116.25216 10 
ID C1041T 48.1922 -116.38582 10 ID FIA1082T 47.9872 -116.265985 1000 
ID C1043 48.2957 -116.33315 10 ID C1083T 47.9086 -116.27842 10 
ID C1048 48.4882 -116.36073 10 ID C1089 48.2148 -116.25797 10 
ID C1050 48.5892 -116.39848 10 ID C1090 48.2205 -116.27301 10 
ID FIA1062T 47.0894 -116.203109 1000 ID C1093 48.3582 -116.31252 10 
ID C1063T 47.0285 -116.26409 10 ID FIA1095T 48.5686 -116.317224 1000 
ID FIA1064T 47.6717 -116.257195 1000 ID C1097 48.5426 -116.31174 10 
ID C1065T 47.1207 -116.26398 10 ID C1101T 48.7467 -116.28295 10 
ID C1067 47.2107 -116.27134 10 ID FIA1105T 48.9509 -116.341147 1000 
ID C1070 47.3457 -116.23877 10 ID C1105 48.9235 -116.34774 10 
ID C1076T 47.6228 -116.28653 10 ID C1114T 47.1477 -116.18073 10 
ID C1088T 48.1290 -116.25661 10 ID C1122T 47.5011 -116.21259 10 
ID C1090 48.2205 -116.27301 10 ID FIA1123T 47.7205 -116.195118 1000 
ID C1094 48.4117 -116.30425 10 ID C1124T 47.6023 -116.18623 10 
ID C1100 48.6718 -116.33912 10 ID C1128T 47.7915 -116.1981 10 
ID C1110T 46.9743 -116.18865 10 ID C1129T 47.8317 -116.19109 10 
ID C1113T 47.1229 -116.15423 10 ID C1130T 47.8885 -116.22249 10 
ID C1114T 47.1477 -116.18073 10 ID C1132T 47.9822 -116.20507 10 
ID C1116 47.2407 -116.1866 10 ID C1132T 47.9822 -116.20507 10 
ID C1119 47.3746 -116.22202 10 ID C1135T 48.1076 -116.23762 10 
ID C1120T 47.4246 -116.17968 10 ID C1135T 48.1076 -116.23762 10 
ID C1124T 47.6023 -116.18623 10 ID C1136 48.1364 -116.22953 10 
ID FIA1127T 47.9435 -116.197681 1000 ID C1139 48.2835 -116.20629 10 
ID FIA1131T 48.2607 -116.191294 1000 ID C1143 48.4683 -116.26829 10 
ID C1135T 48.1076 -116.23762 10 ID FIA1145T 48.8386 -116.253738 1000 
ID FIA1138T 48.3072 -116.263654 1000 ID C1147 48.6574 -116.24189 10 
ID C1144T 48.5273 -116.20406 10 ID C1155 48.9910 -116.23191 10 
ID FIA1145T 48.8386 -116.253738 1000 ID C1165 47.3319 -116.12289 10 
ID C1145 48.5695 -116.2335 10 ID C1170T 47.5860 -116.11481 10 
ID FIA1159T 47.8509 -116.133505 1000 ID C1171T 47.5949 -116.15086 10 
ID C1162 47.2120 -116.11172 10 ID C1174T 47.7479 -116.11969 10 
ID C1166T 47.3669 -116.12202 10 ID C1175T 47.7960 -116.12653 10 
ID C1172T 47.6591 -116.15993 10 ID FIA1176T 47.9417 -116.137155 1000 
ID C1174T 47.7479 -116.11969 10 ID C1177T 47.8655 -116.16472 10 
ID FIA1178T 48.0293 -116.133979 1000 ID C1179T 47.9884 -116.17278 10 
ID C1183 48.1633 -116.12472 10 ID C1181T 48.0429 -116.15187 10 
ID FIA1184T 48.3941 -116.192476 1000 ID C1183 48.1633 -116.12472 10 
ID C1186 48.2866 -116.15861 10 ID FIA1184T 48.3941 -116.192476 1000 
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ID FIA1188T 48.4384 -116.193092 1000 ID C1184 48.2114 -116.12885 10 
ID C1190 48.4700 -116.13657 10 ID FIA1188T 48.4384 -116.193092 1000 
ID FIA1192T 48.7977 -116.185529 1000 ID C1189 48.4002 -116.14394 10 
ID C1193 48.5983 -116.18767 10 ID C1191 48.5141 -116.20198 10 
ID FIA1205T 47.4907 -116.069193 1000 ID C1196 48.7385 -116.18139 10 
ID C1207 47.2062 -116.01305 10 ID FIA1197T 48.8842 -116.185723 1000 
ID C1208 47.2681 -116.0674 10 ID FIA1213T 47.5864 -116.082996 1000 
ID C1211T 47.3702 -116.04751 10 ID FIA1216T 47.6737 -116.071336 1000 
ID C1212T 47.4406 -116.06655 10 ID FIA1217T 47.7006 -116.045439 1000 
ID FIA1216T 47.6737 -116.071336 1000 ID FIA1218T 47.8071 -116.062358 1000 
ID FIA1217T 47.7006 -116.045439 1000 ID C1221T 47.8541 -116.10462 10 
ID FIA1218T 47.8071 -116.062358 1000 ID C1223T 47.9380 -116.07764 10 
ID C1223T 47.9380 -116.07764 10 ID C1230 48.2459 -116.10706 10 
ID C1228 48.1512 -116.07697 10 ID C1231 48.3078 -116.07238 10 
ID C1230 48.2459 -116.10706 10 ID C1233 48.3606 -116.11824 10 
ID C1231 48.3078 -116.07238 10 ID C1236 48.5318 -116.06843 10 
ID C1232 48.3280 -116.06247 10 ID C1237T 48.5603 -116.13025 10 
ID FIA1234T 48.6187 -116.120983 1000 ID FIA1238T 48.6609 -116.121494 1000 
ID C1237T 48.5603 -116.13025 10 ID FIA1239T 48.7948 -116.115684 1000 
ID FIA1238T 48.6609 -116.121494 1000 ID C1239 48.6391 -116.07618 10 
ID C1251 47.1858 -115.9789 10 ID C1241 48.7254 -116.09057 10 
ID FIA1255T 47.5390 -115.998933 1000 ID FIA1243T 48.9809 -116.113268 1000 
ID C1256T 47.3666 -116.00431 10 ID C1263T 47.6906 -116.00843 10 
ID C1261T 47.6029 -116.00623 10 ID C1265T 47.7855 -116.02386 10 
ID C1276 48.3048 -116.07011 10 ID C1267T 47.8657 -116.02312 10 
ID FIA1294T 47.1732 -115.947742 1000 ID C1276 48.3048 -116.07011 10 
ID FIA1296T 47.7153 -115.946517 1000 ID C1281 48.5323 -116.05457 10 
ID C1296 47.1736 -115.9111 10 ID C1305T 47.5615 -115.92893 10 
ID C1304T 47.5275 -115.91911 10 ID FIA1308T 47.1311 -115.879618 1000 
ID C1307T 47.6569 -115.91348 10 ID C1310T 47.7909 -115.93855 10 
ID FIA1308T 47.1311 -115.879618 1000 ID C1324 48.4227 -115.95792 10 
ID C1340T 47.0654 -115.84781 10 ID FIA1341T 47.2216 -115.877568 1000 
ID FIA1343T 47.3342 -115.835433 1000 ID C1348T 47.4545 -115.84563 10 
ID C1354T 47.7044 -115.85238 10 ID C1352T 47.5979 -115.88216 10 
ID FIA1355T 47.8079 -115.860188 1000 ID C1354T 47.7044 -115.85238 10 
ID C1387T 47.0172 -115.7489 10 ID C1398G 47.5287 -115.77471 10 
ID C1388T 47.0956 -115.79327 10 ID FIA1403T 46.9887 -115.695993 1000 
ID C1392 47.2646 -115.78809 10 ID C1445T 47.3892 -115.74551 10 
ID C1393 47.2883 -115.7742 10 ID C1546T 47.3438 -115.60414 10 
ID C1395T 47.3840 -115.75822 10 ID OMG 48.3273 -116.17237 10 
ID FIA1403T 46.9887 -115.695993 1000 ID OMG 48.3273 -116.17237 10 
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ID FIA1436T 47.1317 -115.743606 1000 ID OMG 48.3273 -116.17237 10 
ID C1437T 47.0229 -115.74456 10 WA C1B 48.6838 -117.29301 10 
ID C1441T 47.2289 -115.69434 10 WA C2 48.7118 -117.31126 10 
ID C1442 47.2388 -115.6891 10 WA C10 48.8391 -117.26163 10 
ID C1443 47.3122 -115.6941 10 WA C496T 48.5621 -117.30989 10 
ID FIA1488T 47.2658 -115.682973 1000 WA C536 48.3751 -117.24487 10 
ID FIA1493T 47.3086 -115.672212 1000 WA C538 48.4279 -117.23482 10 
ID FIA1539AT 47.0360 -115.554751 1000 WA C540 48.5469 -117.24764 10 
ID C1541T 47.1318 -115.58344 10 WA C578T 48.3114 -117.19278 10 
ID C1543 47.2228 -115.60711 10 WA C581 48.4370 -117.20306 10 
ID C1545 47.3142 -115.5918 10 WA C621 48.2715 -117.13345 10 
ID FIA1592T 46.9852 -115.284586 1000 WA C642T 47.5681 -116.98241 10 
ID C1689T 47.0021 -115.35719 10 WA C653T 48.0592 -117.02064 10 
ID C1691T 47.0887 -115.36108 10 WA C654G 48.0739 -117.02841 10 
ID FIA1739T 47.0360 -115.293171 1000 WA C655T 48.1425 -117.02126 10 
ID FIA1740T 47.0326 -115.290015 1000 WA C656T 48.1912 -117.04939 10 
ID C1742T 47.1345 -115.29745 10 MT C1272 48.0936 -115.98994 10 
ID C1784T 46.9745 -115.2401 10 MT C1273 48.1766 -115.98653 10 
ID OMG 48.3273 -116.17237 10 MT C1277 48.3285 -116.02641 10 
ID OMG 48.3273 -116.17237 10 MT C1279 48.4224 -116.02926 10 
MT C1272 48.0936 -115.98994 10 MT C1285 48.6926 -116.02207 10 
MT C1273 48.1766 -115.98653 10 MT C1317 48.0950 -115.9597 10 
MT C1274 48.2183 -116.01316 10 MT C1327 48.5660 -115.9745 10 
MT C1275 48.2324 -115.9946 10 MT C1328 48.6088 -115.94 10 
MT C1277 48.3285 -116.02641 10 MT C1336 48.9783 -116.01607 10 
MT C1278 48.3691 -115.99905 10 MT C1364 48.1590 -115.90681 10 
MT C1320 48.2428 -115.96619 10 MT C1365 48.2048 -115.89009 10 
MT C1321 48.2718 -115.95699 10 MT C1367 48.2757 -115.91935 10 
MT C1322 48.3353 -115.94783 10 MT C1369 48.3955 -115.89881 10 
MT C1325 48.4645 -115.94023 10 MT C1370 48.4316 -115.84741 10 
MT C1366 48.2251 -115.85452 10 MT C1373 48.5819 -115.87946 10 

     
MT C1374 48.6238 -115.9148 10 

     
MT C1377 48.7367 -115.88433 10 

     
MT C1424 48.6772 -115.81552 10 

     
MT C1425 48.7350 -115.85207 10 

          MT C1427 48.8176 -115.84995 10 
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AppendixIIc: Character Key 
Author: Tom Burke 
 
The following tables were prepared by Tom Burke who worked as a gastropod taxonomy 
specialist on the MBI project. The characters detailed in the tables indicate characters he used to 
differentiate selected similar species. Characters used to differentiate additional species can be 
found in Burke 2013. 
 

Table II-c-1. Characteristics of North Idaho Cryptomastix 

Species 
Width 
(Whorls)a 

Proportion 
Umbilicus 
Covered 

Apertural 
Lipb 

Apertural Teeth 
(Parietal; Basal; 
Outer or Palatal) Notes 

C. mullani mullani 13-15 > ½ cov. revolute 
P, B, & small 

outer 
outer tooth may be 

quite small 

C. mullani hemphilli 13-17 
Mostly to 

nearly cov. revolute P, B, no outer 
 C. mullani olneyae 11-19 < ½ cov. revolute P, B, no outer 
 

C. mullani blandi 
13-13.5 (very 
low spire) 

About ½ 
cov. 

narrow 
revolute 

small P & very 
small mid-basal 

cusp 
 

C. magnidentatac 10.8 (4¾ W) 
About ½ 

cov. revolute 
P, B, O; teeth 

very large 
strong dark brown; 
more loosely coiled 

C. sanburni 
10-12 (5¼-6 
W) 

Little to < ½ 
cov.  

reflected 
& 
recurved 

P, B, O; teeth 
very large 

buff to medium 
brown; more tightly 

coiled 

C. hendersonic 
14.5-16 (5½ 
W) 

About ¼ 
cov.  

reflected 
& 
recurved 

no teeth or only a 
very small 

parietal 
 

C. populic 
To 17 mm 
wide < ½ cov.  revolute no teeth 

glossy shell w/ wide 
aperture 

a Number of whorls is significant for C. magnidentata and  C. sanburni. C. sanburni is more tightly coiled and  
has more whorls on a shell of similar size. 
b There is sometimes little distinction between a revolute lip and one that is strongly recurved at its edge. The  
revolute or recurved edge may be broken away, so close examination may be required.  
c Species not known to occur in the MBI study area, but occur farther south in Idaho. 
d Shells which keyed out to this species were identified during the MBI study. See chapter 2 for details.  
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Table II-c-3. Sole Characteristics of Pacific Northwest Slugs 

Tripartite Soles Undivided Soles 
Limax maximus Prophysaon spp. 

Deroceas spp. Ariolimax spp. 
Arion spp.a Hemphillia spp. 

Arion subfuscus (faintly tripartite) 
Udosarx lyrata 

Zacoleus idahoensis   
a Arion subfuscus is only faintly tripartite. 
A tripartite (divided in three parts) or undivided sole characterizes genera and species as  
describe above. 
  
 
 
 
 
 
 
 
 
 

Table II-c-2. Characteristics of North Idaho Microsnails 

Species Whorls Sizea Umbilicus Aperture Spire Ribs 

Planogyra clappi ~3 ½  2x1.1-1.2 funnelform 
slightly higher 
than wide nearly flat 

high, well spaced 
cuticular ribs 

Paralaoma servilis 4¼ 
1.5-2.1x0.9-
1.3 

¼+ D; expanding 
regularly  

slightly wider 
than high 

low to 
moderate 

moderately high, 
well-spaced 
cuticular ribs w. 
ribs between 

Punctum californicum 3½-4⅓  
1.5-1.9x1.05-
1.25 

larger ¼ to ⅕ D; 
expanding rapidly roundly lunate 

low to 
moderate 

fine, close-set 
rather solid riblets 

Punctum minutissimum ~4 
1.1-1.5x0.7-
0.95 

medium ¼ to ⅓D; 
expanding near 
aperture roundly lunate 

low to 
moderate 

uneven, closely 
spaced riblets 

Punctum randolphi ~4 
1.1-1.4x0.73-
0.95 

smaller ¼ to ⅕ D; 
expanding little 

obovately 
lunate (not 
distinctly) 

moderate 
to domed 

closely-spaced 
cuticular riblets 
with radial & 
spiral striae 
between 

a Shell width range x height range (mm) 
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Table II-c-4. Characteristics Used to Differentiate O. strigosa and A. kochi 

Oreohelix strigosa Anguispira kochi 

Shell usually heavier, more calcareous.   Shell thinner, not as calcareous.   
Periostracum usually light brown when 
present; often quite thin or lacking. 

Periostracum usually dark brown, covering entire whorls, 
sometime sloughing off in patches.  

Dark peripheral bands usually present, 
sometimes lacking: 
     Lower band just below the periphery,  
     Upper band near mid-dorsally. 
     The area between the bands may the    
      normal color of the shell or it may be 
     distinctly white.     

Dark peripheral bands sometimes appear as those of Oreohelix, but 
they are usually wider and the lower band is usually on or just 
above the periphery.  The norm is a yellowish band just above the 
periphery with dark areas above and below it that may be distinct 
bands or may extend onto the dorsal and/or basal whorl.  

The aperture nearly round, slightly wider 
than high; the outer insertion attached to the 
penultimate whorl at an approximate right 
angle or slightly descending; the columellar 
insertion approximately vertical.   

The Aperture is obliquely obovate; the outer insertion entering the 
penultimate whorl at an upward angle; the columellar insertion 
approximately vertical.    

Whorls of young sharply angled at the 
periphery; the angle often still apparent in 
front of the aperture on mature or near 
mature specimens.   

Whorls of young somewhat shouldered but not sharply angular.  
Periphery is round on nearly mature specimens.   

Umbilicus narrowly tapering funnelform 
descending at a slight angle to the apex.   

The umbilicus narrowly tapering funnelform descending straight 
toward the apex.   

Sculpturing around the apex is very fine, 
sharp, rib-like collabrally arranged (at the 
angle of the aperture).  However, the early 
whorls may be badly eroded so the 
sculpturing may not be discernible. 

Apex sculpturing may be wider, wave-like ribbing, either collabral 
or more radially arranged.  However, the early whorls may be 
badly eroded so the sculpturing may not be discernible.  
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Appendix III. Amphibians - Multi-species Baseline Initiative 

Appendix IIIa: Protocols and Datasheets 
Appendix IIIb: Chytrid Fungus Detection Data 
AppendixIIIc: Landowner Letter and Postcard 
Appendix IIId: Environmental DNA vs Dipnetting Field Assessment 
Appendix IIIe: Photographs of Examined Historic Record Museum Specimens of Rana pipiens 
and Rana sylvatica 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

383



Amphibian Survey Protocol 
 
SURVEY 
1) Locate wetland. If there is not a wetland at the point you were assigned conduct a 30-minute timed 

search for amphibians and complete the remainder of this protocol.  
2) Approach wetland quietly and scan for turtles as you approach.  
3) Write the wetland number and 'begin' on the laminated card. Photograph wetland from aspect which 

best shows its character. This point will also be the start of the transect. Record waypoint.  
4) While at the wetland keep an eye out for, and take note of, target non-amphibian species.  
5) Use a 50-meter section of rope to measure your first transect. You should survey the wetland in a 

clockwise fashion. If two observers are available, survey the transect at the same time with one 
observer going clockwise and the other going counter-clockwise. Only use the rope for the first 
transect and estimate the distance for the remaining transects. 

6) Dip-net each 50-meter section and record each amphibian species and development stage you detect. 
Estimate abundance in each section. If <10 individuals, count each one. If 10-100 individuals 
estimate to the nearest 10 (i.e. 20, 30, 40...).  If there are more estimate '100s' or '1000s'. Don't just 
count what's in the net, count all the amphibians you see. 

7) Repeat until entire shoreline has been surveyed or up to 500 meters.  
8) Collect a tissue sample from and photograph the first two individuals of each common amphibian 

species you encounter.  Photograph and collect tissue samples from 5 each of tiger salamander, n. 
leopard frog, or wood frog. Samples from adults are preferred (record life stage).  
a. Clip one digit (digit 3 or 5 is best) from hind foot of adult, collect whole small tadpoles, clip tail 

from large tadpole, or collect single egg.  Fill sample envelopes out completely (including life 
stage). Between each sample wipe scissors with cotton (your shirt) then with a bleach wipe.  

b. Take three photographs of each animal sampled (tissue or Bd). Place animal in photo container 
and take a dorsal, ventral, and lateral view. 

9) If adult spotted frogs are present, swab the first 3 captured according to BD protocol (below). 
a. Only collect tissue from 2 of the spotted frogs. There should be 2 tissue samples and 3 Bd 

samples if there are adult spotted frogs at wetland.  
10) Draw a diagram of the wetland which includes relevant habitat: submerged logs, emergent vegetation, 

talus slopes, cliffs, inlet, outlet, and transect locations. 
11) If bumblebees are encountered during survey spend 5 minutes attempting to photograph individuals. 

If western bumble bee is seen spend up to 15 minutes attempting to photograph. 
12) Write the wetland number on laminated 'end' card. 
 
Labeling 
Photo ID 
Wetland: W, cell #, P: The photo of the wetland from wetland 867: W867P 
Tidbit: W, cell #, PTidbit: The photo of the tidbit from wetland 867: W867PTidbit 
Plant/Bee: W, cell #, P, letter: bee photo after pictures have been taken of two plants wetland 867: 
W867PC 
Amphibian: W, cell #, A, Sample ID, P_L: The fourth amphibian to be sampled at wetland 867 lateral 
view: W867ADP_L 
 
 
Sample ID 
Tissue: W, cell #, A, letter: The fourth amphibian to be sampled at wetland 867: W867AD 
BD: W, cell #, BD, letter: second frog swabbed at wetland 867: W867BDB 
 
HYGIENE, ANIMAL HANDLING, AND EQUIPMENT CLEANING 

Photo ID and 
Sample ID 
letters should 
correspond.  
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1) When you arrive at the wetland use a plastic bag to get some water from wetland. Dig a small hole 
about 75 paces from wetland and wash hands with biodegradable soap over hole. Fill hole in. Do not 
apply additional sunscreen or bug spray unless you wash your hands again. 

2) Handle adult amphibians with clean wet hands. Observe tadpoles and transport other amphibians in 
plastic zip lock bags. Do not handle tadpoles directly unless collecting tissues. Discard bags after one 
use. 

3) Clean mud, snails, and plants from equipment with stiff brush at site. Rinse in wetland. 
4) At truck spray all equipment which touched wetland with 10% bleach. Spread equipment out to dry in 

back of truck while traveling to next site.  
5) Soak rope in 10% bleach solution.  
 
BD SAMPLING 
Sample only the first three adult spotted frogs captured. Do not sample if spotted frogs not present. 
1) Start the swabbing procedure as soon as possible after capture, without putting amphibians in a 

container together or in water that another amphibian has just been held in. 
2) Wear a fresh vinyl glove for each amphibian handled to prevent transfer of chytrid to the swab sample 

between amphibians or from stream water, etc.  
3) Open the swab package and tube on a stable surface if working alone, or have another person handle 

them.  Do not touch or get water onto swab tip or inside of tube during handling. 
4) Pick up the amphibian from the top and try to minimize touching the animal’s underside during 

handling. 
5) Swab the underside of the amphibian from just below throat to rear toe tips and back 15 times.  

Alternate legs each time.  Apply some pressure while swabbing, but don’t squash the animal.  Do not 
contaminate the swab by setting down or touching something with it before or after you swab the 
animal. 

6) Place swab inside tube without brushing it against the outside or rim of the tube.  After swab tip is 
about half way inside tube, bend swab handle against rim of tube to snap it off. 

7) Screw the cap on the tube firmly (but do not over tighten). 
8) Label the side and top of the tube with sample ID. Place tube in coin envelope and fill envelope out 

completely.   
9) To prevent spreading disease, dispose of swab stick and glove in a designated, sealed bag. 
10) Do not let sample get extremely hot (like in the cab of your truck). Store at room temperature away 

from light when you return from the field. 
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WETLAND SURVEY DATASHEET  
Wetland ID: _________ Cell: ______ Date (e.g. 15 June 2014):_____________ Start Time: _______ Observer(s):______ 
 
Weather (circle one): Sunny,    Mostly Sunny,    Partly Sunny,   Overcast, Light Rain, Heavy Rain,   Snow 
 
Wetland Type (circle one): Natural Pond, Ephemeral Natural Pond, Constructed Pond, Modified Natural Pond, Lake,  Stream , 
Channels Near Stream, Puddles, Emergent Wetland, Meadow, Forest-No Wetland, Not-Forested-No Wetland, Beaver Pond, 
Other: _____________  
 
Site is (circle one):   Wet   or    Dry           Search Type (circle one):   Full Perimeter, 500 Meter Shoreline, 30 Minute T.S.  
Wetland Waypoint: _________Lat:___________ Long: ______________      Wetland Photo ID: (W, cell#, P) ___________ 
TidBit: Yes or No   TidBit Waypoint: _____________ Lat: ___________Long:______________ TidBit SN: ___________ 

 

Tidbit Diagram 
Tidbit Photo ID: _____________________________ 

Observed- Yes or No –do not take photo 

Spotted Knapweed: ____ Devil’s Club: _____ 

Whitebark Pine: ______ Tansy: ______ 

Last Section (m): ___________ 

Total Perimeter (m): _________ 

Wetland Diagram 

Tidbit Depth (cm):____ 

Distance to shore (cm):______ 

Directions to plot: 
 
 
 
 
Directions to tidbit: 
 
 
 
 
 
Landowner name: 
 
Landowner phone: 
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Amphibians by 50m Section   
 
 
 
 
 
 
    
 
 

Species Stage Abundance Section 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fish Observed?               Fish Species (if known): 

Y/N: _________             ___________________ 

 

Abundance 
Categories 
1, 2, 3, 4, 5, 6, 7, 8, 9 
10s (estimate to nearest 
10, 20, 30, 40... 
100s 
1000s 

Stages 
EGG: Eggs  
NL:  No Legs  
BL: Beginning Legs 
LEGS:  4 legs + Tail 
AJ: Fully formed 
juvy or adult. 
AJF: AJ Fledging - only use 
when mass of juvys is leaving 
pond. Usually late summer. 
 

Observed - Yes or No_______  
Round Leaf Sundew: ______       Long Leaf Sundew: ____ 
Rare Moonwort: ______ 
Fill in table for each location species is observed. 
Photo ID: W, Cell#, P, letter 
Species Latitude Longitude Photo ID 

    
    

 

Observed - record number detected (0 if not 
detected) - do not take photo 
 
Painted Turtle______   Snapping Turtle______ 
 
T. Garter Snake: ______ C. Garter Snake: ______ 
 
Hoary Marmot: ____ Golden Mantled G.S._____ 
 
Yellow-bellied Marmot: ______ Pika: _________ 

Bumblebee Observed? (Y/N)_______ 
 
Western Bumblebee Observed? (Y/N)______ 
Photo ID: W, Cell# P, letter 

Species Photo ID 

  

  
  

 

Samples: Adult Spotted Frogs Present? __________ 
Sample ID: W, Cell#, A, Letter 
Photo ID: W, Cell#, BD, Letter 
Species Stage (T)issue 

or (Bd) 
Sample ID Photo ID 
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SUPPLIES 
 
Item Number/

survey Supplier Item # Web page 

12” deep, 3/16” mesh Dip 
Net 2/person Forestry 

Suppliers 77609 www.forestry-suppliers.com  

Waders     
Quart zip top bags 10 StockPkg 3630A https://stockpkg.com/ 
Parachute cord5/32” 2    

4 ½”  Stainless-steel 
surgical scissors 2 

Carolina 
Biological 
Supply 

622505 http://www.carolina.com/  

Disposable latex gloves 
(powder-free) 6 eSafety Supplies 20010FIT https://www.esafetysupplies.com  

MW fine-tipped plastic 
DrySwab, peel 3 

Lakewood 
Biochemical, 
Co. 

Mw113 http://www.lakewoodbio.com/  

Screw top tubes with 
ethanol 3    

Plastic aquarium-small 
(photos) 1    

Bleach 
Spray bottle 
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Appendix IIIb. Chytrid detection and zoospore count for swabbed 
Columbia spotted frogs. 
Animal ID Date Collected Latitude Longitude 
W007ABDA 8/31/2013 48.7101 -117.27100 
W7ABDB 8/31/2013 48.7101 -117.27100 
W38BDA 6/4/2014 *48.3044 -117.01311 
W38BDB 6/4/2014 48.3044 -117.01311 
W38BDC 6/4/2014 48.3044 -117.01311 
W41BDA 8/19/2013 48.4443 -117.01783 
W41BDB 8/19/2013 48.4443 -117.01783 
W41BDC 8/19/2013 48.4443 -117.01783 
W47BBDA 7/18/2013 48.7015 -117.03170 
W48ABDA 8/30/2013 48.7425 -117.06126 
W48ABDB 8/30/2013 48.7425 -117.06126 
W48BBDA 9/4/2013 48.7741 -117.04978 
W48BBDB 9/4/2013 48.7741 -117.04978 
W48BBDC 9/4/2013 48.7741 -117.04978 
W48BV1BDA 5/30/2014 48.7741 -117.04978 
W48BV1BDB 5/30/2014 48.7741 -117.04978 
W48BV1BDC 5/30/2014 48.7741 -117.04978 
W48BV2BDA 6/17/2014 48.7741 -117.04978 
W48BV2BDB 6/17/2014 48.7741 -117.04978 
W48BV2BDC 6/17/2014 48.7741 -117.04978 
W48BV3BDA 7/11/2014 48.7741 -117.04978 
W48BV3BDB 7/11/2014 48.7741 -117.04978 
W48BV3BDC 7/11/2014 48.7741 -117.04978 
W48BV4BDA 7/29/2014 48.7741 -117.04978 
W48BV4BDB 7/29/2014 48.7741 -117.04978 
W48BV4BDC 7/29/2014 48.7741 -117.04978 
W48BV5BDA 8/13/2014 48.7741 -117.04978 
W48BV5BDB 8/13/2014 48.7741 -117.04978 
W48BV5BDC 8/13/2014 48.7741 -117.04978 
W48BV6BDA 9/4/2014 48.7741 -117.04978 
W49BDA 8/30/2013 48.7930 -117.04305 
W49BDB 8/30/2013 48.7930 -117.04305 
W56BDA 6/14/2013 48.3912 -116.96167 
W56BDB 6/14/2013 48.3912 -116.96167 
W56BDC 6/14/2013 48.3912 -116.96167 
W59BDA 7/31/2013 48.5531 -116.98752 
W67V6BDA 9/4/2014 48.8778 -117.00529 
W67V7BDA 9/26/2014 48.8778 -117.00529 
W78ABDA 8/16/2013 48.6690 -116.93479 
W78ABDB 8/16/2013 48.6690 -116.93479 
W95BDA 8/5/2013 48.9032 -116.85519 
W98BDA 8/17/2013 48.2725 -116.76801 
W98BDB 8/17/2013 48.2725 -116.76801 
W98BDC 8/17/2013 48.2725 -116.76801 
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W99BDA 8/17/2013 48.2994 -116.74477 
W109BDA 8/13/2013 48.7791 -116.77924 
W109BDB 8/13/2013 48.7791 -116.77924 
W109BDC 8/13/2013 48.7791 -116.77924 
W111BDA 8/12/2013 48.8588 -116.77599 
W111BDB 8/12/2013 48.8588 -116.77599 
W113BDA 8/6/2013 48.9417 -116.78936 
W113BDB 8/6/2013 48.9417 -116.78936 
W113BDC 8/6/2013 48.9417 -116.78936 
W115BDA 6/5/2013 48.3018 -116.72021 
W115BDB 6/5/2013 48.3018 -116.72021 
W120BDA 8/15/2013 48.5509 -116.69915 
W123BDA 8/31/2013 48.6714 -116.69757 
W123BDB 8/31/2013 48.6714 -116.69757 
W123BDC 8/31/2013 48.6714 -116.69757 
W135BDA 8/13/2013 48.6988 -116.65073 
W135BDB 8/13/2013 48.6988 -116.65073 
W135BDC 8/13/2013 48.6988 -116.65073 
W136BDA 8/13/2013 48.7080 -116.64771 
W137BDA 8/3/2013 48.7776 -116.67493 
W140BDA 7/18/2013 48.9030 -116.63202 
W140BDB 7/18/2013 48.9030 -116.63202 
W140BDC 7/18/2013 48.9030 -116.63202 
W144BDA 8/20/2013 48.5114 -116.57792 
W145BDA 8/26/2013 48.5513 -116.55980 
W148BDA 8/27/2013 48.6595 -116.59918 
W148BDB 8/27/2013 48.6595 -116.59918 
W148V3BDA 7/11/2014 48.6595 -116.59918 
W148V3BDB 7/11/2014 48.6595 -116.59918 
W148V3BDC 7/11/2014 48.6595 -116.59918 
W148V4BDA 7/30/2014 48.6595 -116.59918 
W148V4BDB 7/30/2014 48.6595 -116.59918 
W148V4BDC 7/30/2014 48.6595 -116.59918 
W148V5BDA 8/13/2014 48.6595 -116.59918 
W148V5BDB 8/13/2014 48.6595 -116.59918 
W148V5BDC 8/13/2014 48.6595 -116.59918 
W149BDA 8/10/2013 48.7395 -116.61693 
W149BDB 8/10/2013 48.7395 -116.61693 
W149BDC 8/10/2013 48.7395 -116.61693 
W158BDA 8/27/2013 48.6092 -116.52594 
W158BDB 8/27/2013 48.6092 -116.52594 
W158BDC 8/27/2013 48.6092 -116.52594 
W167BDA 9/3/2013 48.6435 -116.42785 
W167BDB 9/3/2013 48.6435 -116.42785 
W167BDC 9/3/2013 48.6435 -116.42785 
W169BDA 9/2/2013 48.7417 -116.41412 
W169BDB 9/2/2013 48.7417 -116.41412 
W169BDC 9/2/2013 48.7417 -116.41412 
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W172BDA 6/15/2014 48.8750 -116.42736 
W172BDB 6/15/2014 48.8750 -116.42736 
W172BDC 6/15/2014 48.8750 -116.42736 
W642ABDA 7/2/2014 47.5251 -117.00643 
W642ABDB 7/2/2014 47.5251 -117.00643 
W642ABDC 7/2/2014 47.5251 -117.00643 
W642BBDA 6/29/2014 47.5347 -116.96253 
W642BBDB 6/29/2014 47.5347 -116.96253 
W642BBDC 6/29/2014 47.5347 -116.96253 
W653BDA 6/3/2014 48.0333 -117.02763 
W653BDB 6/3/2014 48.0333 -117.02763 
W653BDC 6/3/2014 48.0333 -117.02763 
W680BDA 6/29/2014 47.5059 -116.95135 
W680BDB 6/29/2014 47.5059 -116.95135 
W680BDC 6/29/2014 47.5059 -116.95135 
W691BDA 7/11/2014 47.9948 -116.98153 
W691BDB 7/11/2014 47.9948 -116.98153 
W694BDA 6/4/2014 47.9948 -116.98153 
W694BDB 6/4/2014 48.1384 -116.98236 
W694BDC 6/4/2014 48.1384 -116.98236 
W714BDA 7/12/2014 47.2296 -116.85555 
W714BDB 7/12/2014 47.2296 -116.85555 
W714BDC 7/12/2014 47.2296 -116.85555 
W715BDA 7/16/2014 47.2765 -116.85729 
W724BDA 6/15/2014 47.6654 -116.87930 
W724BDB 6/15/2014 47.6654 -116.87930 
W724BDC 6/15/2014 47.6654 -116.87930 
W731BDA 6/4/2014 47.9824 -116.89313 
W731BDB 6/4/2014 47.9824 -116.89313 
W731BDC 6/4/2014 47.9824 -116.89313 
W73BDA 8/16/2013 48.4560 -116.89911 
W754BDA 7/13/2014 47.2473 -116.75713 
W763BDA 5/1/2014 47.6202 -116.76163 
W763BDB 5/1/2014 47.6202 -116.76163 
W763BDC 5/1/2014 47.6202 -116.76163 
W777BDA 8/15/2013 48.4984 -116.82166 
W777BDB 8/15/2013 48.4984 -116.82166 
W777BDC 8/15/2013 48.4984 -116.82166 
W795BDA 7/14/2014 47.1582 -116.68570 
W795BDB 7/14/2014 47.1582 -116.68570 
W795BDC 7/14/2014 47.1582 -116.68570 
W796BDA 7/16/2014 47.2114 -116.67783 
W797BBDA 7/13/2014 47.2508 -116.73061 
W797BBDB 7/13/2014 47.2508 -116.73061 
W797BBDC 7/13/2014 47.2508 -116.73061 
W79BDA 8/16/2013 48.7323 -116.89452 
W79BDB 8/16/2013 48.7323 -116.89452 
W79BDC 8/16/2013 48.7323 -116.89452 
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W81BDA 8/3/2013 48.8283 -116.94142 
W81BDB 8/3/2013 48.8283 -116.94142 
W81BDC 8/3/2013 48.8283 -116.94142 
W849BDA 6/15/2014 47.8331 -116.68495 
W851BDA 6/15/2014 47.8889 -116.66737 
W851BDB 6/15/2014 47.8889 -116.66737 
W851BDC 6/15/2014 47.8889 -116.66737 
W854BDA 8/24/2013 48.0542 -116.70102 
W854BDB 8/24/2013 48.0542 -116.70102 
W854BDC 8/24/2013 48.0542 -116.70102 
W878BDA 6/29/2014 47.5397 -116.57151 
W878BDB 6/29/2014 47.5397 -116.57151 
W881BDA 6/13/2014 47.6915 -116.60610 
W883BDA 5/26/2013 47.7709 -116.58474 
W883BDB 5/26/2013 47.7709 -116.58474 
W883BDC 5/26/2013 47.7709 -116.58474 
W890BDA 6/3/2014 48.0846 -116.58562 
W890BDB 6/3/2014 48.0846 -116.58562 
W891BDA 8/14/2013 48.1332 -116.63739 
W896BDA 7/23/2014 48.3779 -116.62206 
W896BDB 7/23/2014 48.3779 -116.62206 
W898BDA 8/15/2013 48.4322 -116.66645 
W898BDB 8/15/2013 48.4322 -116.66645 
W898BDC 8/15/2013 48.4322 -116.66645 
W905BDA 8/19/2013 47.1486 -116.48734 
W905BDB 8/19/2013 47.1486 -116.48734 
W905BDC 8/19/2013 47.1486 -116.48734 
W91BDA 8/20/2013 48.7134 -116.87742 
W91BDB 8/20/2013 48.7134 -116.87742 
W91BDC 8/20/2013 48.7134 -116.87742 
W925BDA 7/1/2013 48.0387 -116.57018 
W925BDB 7/1/2013 48.0387 -116.57018 
W938BDA 8/19/2013 47.0544 -116.40897 
W938BDB 8/19/2013 47.0544 -116.40897 
W942BDA 7/16/2014 47.2337 -116.43912 
W942BDB 7/16/2014 47.2337 -116.43912 
W953BDA 6/8/2013 47.7217 -116.46562 
W953BDB 6/8/2013 47.7217 -116.46562 
W974BDA 7/15/2014 47.0606 -116.34051 
W974BDB 7/15/2014 47.0606 -116.34051 
W974BDC 7/15/2014 47.0606 -116.34051 
W975BDA 7/16/2014 47.1297 -116.38735 
W975BDB 7/16/2014 47.1297 -116.38735 
W978BDA 8/18/2013 47.2462 -116.40868 
W978BDB 8/18/2013 47.2462 -116.40868 
W979BDA 6/30/2014 47.2760 -116.40935 
W1006BDA 6/18/2013 48.5004 -116.46627 
W1011BDA 6/16/2014 48.9898 -116.44654 
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W1032BDA 6/9/2013 47.7887 -116.32120 
W1046BDA 8/11/2013 48.4333 -116.38947 
W1046BDB 8/11/2013 48.4333 -116.38947 
W1048BDA 8/12/2013 48.5074 -116.35610 
W1055BDA 7/10/2013 48.8261 -116.41749 
W1057V1BDA 5/31/2014 48.9036 -116.38901 
W1057V5BDA 8/13/2014 48.9036 -116.38901 
W1062BDA 8/15/2013 46.9987 -116.22641 
W1062BDB 8/15/2013 46.9987 -116.22641 
W1062BDC 8/15/2013 46.9987 -116.22641 
W1077BDA 6/11/2013 47.6747 -116.24615 
W1080BDA 6/9/2013 47.8074 -116.27443 
W1081BDA 6/28/2013 47.8253 -116.26785 
W1081BDB 6/28/2013 47.8253 -116.26785 
W1081BDC 6/28/2013 47.8253 -116.26785 
W1093BDA 6/16/2014 48.3541 -116.29257 
W1093BDB 6/16/2014 48.3541 -116.29257 
W1093BDC 6/16/2014 48.3541 -116.29257 
W1094BDA 8/11/2013 48.4336 -116.30891 
W1094BDB 8/11/2013 48.4336 -116.30891 
W1094BDC 8/11/2013 48.4336 -116.30891 
W1095BDA 6/17/2013 48.4557 -116.30756 
W1095BDB 6/17/2013 48.4557 -116.30756 
W1095BDC 6/17/2013 48.4557 -116.30756 
W1097BDA 6/22/2013 48.5709 -116.32872 
W1098BDA 9/3/2013 48.6030 -116.32495 
W1098BDB 9/3/2013 48.6030 -116.32495 
W1099BDA 8/20/2013 48.6599 -116.34177 
W1107BDA 8/9/2013 48.9835 -116.34006 
W1111BDA 8/15/2013 47.0315 -116.14223 
W1111BDB 8/15/2013 47.0315 -116.14223 
W1111BDC 8/15/2013 47.0315 -116.14223 
W1113BDA 7/30/2013 47.1316 -116.14650 
W1113BDB 7/30/2013 47.1316 -116.14650 
W1115BDA 8/19/2013 47.1991 -116.20605 
W1115BDB 8/19/2013 47.1991 -116.20605 
W1132BDA 6/27/2013 47.9740 -116.20650 
W1132BDB 6/27/2013 47.9740 -116.20650 
W1133BDA 6/27/2013 47.9993 -116.22366 
W1133BDB 6/27/2013 47.9993 -116.22366 
W1144BDA 8/6/2013 48.5258 -116.21066 
W1159BDA 8/16/2013 47.0543 -116.08841 
W1159BDB 8/16/2013 47.0543 -116.08841 
W1159BDC 8/16/2013 47.0543 -116.08841 
W1160BDA 8/18/2013 47.1310 -116.10364 
W1160BDB 8/18/2013 47.1310 -116.10364 
W1160BDC 8/18/2013 47.1310 -116.10364 
W1177BDA 6/30/2013 47.8854 -116.16144 

393



W1188BDA 8/9/2013 48.3791 -116.13732 
W1188BDB 8/9/2013 48.3791 -116.13732 
W1188BDC 8/9/2013 48.3791 -116.13732 
W1188BDD 8/9/2013 48.3791 -116.13732 
W1188V3BDA 7/11/2014 48.3791 -116.13732 
W1188V3BDB 7/11/2014 48.3791 -116.13732 
W1188V3BDC 7/11/2014 48.3791 -116.13732 
W1188V4BDA 7/30/2014 48.3791 -116.13732 
W1188V4BDB 7/30/2014 48.3791 -116.13732 
W1188V4BDC 7/30/2014 48.3791 -116.13732 
W1188V5BDA 8/13/2014 48.3791 -116.13732 
W1188V5BDB 8/13/2014 48.3791 -116.13732 
W1188V5BDC 8/13/2014 48.3791 -116.13732 
W1188V6BDA 9/4/2014 48.3791 -116.13732 
W1188V6BDB 9/4/2014 48.3791 -116.13732 
W1188V6BDC 9/4/2014 48.3791 -116.13732 
W1188V7BDA 9/24/2014 48.3791 -116.13732 
W1189BDA 8/10/2013 48.4047 -116.19664 
W1189BDB 8/10/2013 48.4047 -116.19664 
W1189BDC 8/10/2013 48.4047 -116.19664 
W1191BDA 7/5/2013 48.5202 -116.17390 
W1191BDB 7/5/2013 48.5202 -116.17390 
W1192BDA 8/1/2013 48.5494 -116.17631 
W1192BDB 8/1/2013 48.5494 -116.17631 
W1192QCBDA 8/13/2013 48.5494 -116.17631 
W1192QCBDB 8/13/2013 48.5494 -116.17631 
W1192QCBDC 8/13/2013 48.5494 -116.17631 
W1199BDA 8/9/2013 48.8858 -116.16753 
W1206BDA 8/18/2013 47.1548 -116.02982 
W1206BDB 8/18/2013 47.1548 -116.02982 
W1206BDC 8/18/2013 47.1548 -116.02982 
W1210BDA 8/25/2013 47.3428 -116.06513 
W1210BDB 8/25/2013 47.3428 -116.06513 
W1211BDA 8/25/2013 47.3884 -116.07006 
W1211BDB 8/25/2013 47.3884 -116.07006 
W1211BDC 8/25/2013 47.3884 -116.07006 
W1212BDA 8/17/2013 47.4251 -116.02680 
W1212BDB 8/17/2013 47.4251 -116.02680 
W1212BDC 8/17/2013 47.4251 -116.02680 
W1220BDA 7/1/2013 47.8078 -116.07093 
W1220BDB 7/1/2013 47.8078 -116.07093 
W1220BDC 7/1/2013 47.8078 -116.07093 
W1227BDA 6/26/2013 48.1036 -116.10139 
W1227BDB 6/26/2013 48.1036 -116.10139 
W1227BDC 6/26/2013 48.1036 -116.10139 
W1231BDA 9/5/2013 48.2977 -116.08228 
W1231BDB 9/5/2013 48.2977 -116.08228 
W1231BDC 9/5/2013 48.2977 -116.08228 
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W1234BDA 8/10/2013 48.4054 -116.12784 
W1234BDB 8/10/2013 48.4054 -116.12784 
W1234BDC 8/10/2013 48.4054 -116.12784 
W1236BDA 8/25/2013 48.5045 -116.11859 
W1236BDB 8/25/2013 48.5045 -116.11859 
W1236BDC 8/25/2013 48.5045 -116.11859 
W1239BDA 8/12/2013 48.6581 -116.10069 
W1239BDB 8/12/2013 48.6581 -116.10069 
W1239BDC 8/12/2013 48.6581 -116.10069 
W1240BDA 6/15/2014 48.6807 -116.11752 
W1245BDA 8/8/2013 48.9199 -116.09908 
W1245BDB 8/8/2013 48.9199 -116.09908 
W1247BDA 8/8/2013 48.9938 -116.10632 
W1247BDB 8/8/2013 48.9938 -116.10632 
W1247BDC 8/8/2013 48.9938 -116.10632 
W1249BDA 7/15/2013 47.0869 -115.96252 
W1249BDB 7/15/2013 47.0869 -115.96252 
W1249BDC 7/15/2013 47.0869 -115.96252 
W1251BDA 8/19/2013 47.1598 -116.00684 
W1251BDB 8/19/2013 47.1598 -116.00684 
W1256BDA 8/17/2013 47.4095 -116.01257 
W1256BDB 8/17/2013 47.4095 -116.01257 
W1256BDC 8/17/2013 47.4095 -116.01257 
W1257BDA 8/16/2013 47.4257 -116.00834 
W1257BDB 8/16/2013 47.4257 -116.00834 
W1257BDC 8/16/2013 47.4257 -116.00834 
W1260BDA 7/9/2013 47.5599 -116.02542 
W1260BDB 7/9/2013 47.5599 -116.02542 
W1260BDC 7/9/2013 47.5599 -116.02542 
W1267BDA 7/12/2013 47.8657 -116.00220 
W1267BDB 7/12/2013 47.8657 -116.00220 
W1287BDA 7/28/2014 48.7784 -116.05181 
W1287BDB 7/28/2014 48.7784 -116.05181 
W1287BDC 7/28/2014 48.7784 -116.05181 
W1294BDA 8/19/2013 47.0733 -115.91806 
W1294BDB 8/19/2013 47.0733 -115.91806 
W1294BDC 8/19/2013 47.0733 -115.91806 
W1295BDA 7/29/2013 47.1120 -115.92621 
W1295BDB 7/29/2013 47.1120 -115.92621 
W1295BDC 7/29/2013 47.1120 -115.92621 
W1301BDA 8/24/2013 47.3921 -115.91964 
W1301BDB 8/24/2013 47.3921 -115.91964 
W1301BDC 8/24/2013 47.3921 -115.91964 
W1346BDA 8/24/2013 47.3324 -115.83236 
W1346BDB 8/24/2013 47.3324 -115.83236 
W1346BDC 8/24/2013 47.3324 -115.83236 
W1347BDA 8/24/2013 47.3996 -115.84660 
W1347BDB 8/24/2013 47.3996 -115.84660 
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W1347BDC 8/24/2013 47.3996 -115.84660 
W1348BDA 8/24/2013 47.4349 -115.82944 
W1348BDB 8/24/2013 47.4349 -115.82944 
W1348BDC 8/24/2013 47.4349 -115.82944 
W1387BDA 7/29/2013 47.0216 -115.77673 
W1387BDB 7/29/2013 47.0216 -115.77673 
W1387BDC 7/29/2013 47.0216 -115.77673 
W1396BDA 8/16/2013 47.4299 -115.80214 
W1396BDB 8/16/2013 47.4299 -115.80214 
W1488BDA 7/14/2013 47.0489 -115.62781 
W1488BDB 7/14/2013 47.0489 -115.62781 
W1488BDC 7/14/2013 47.0489 -115.62781 
W1490BDA 7/29/2014 47.1136 -115.63075 
W1490BDB 7/29/2014 47.1136 -115.63075 
W1490BDC 7/29/2014 47.1136 -115.63075 
W1538BDA 7/27/2013 46.9693 -115.59433 
W1590BDA 7/26/2013 47.0793 -115.48946 
W1742BDA 7/25/2013 47.1078 -115.30518 
W1742BDB 7/25/2013 47.1078 -115.30518 
W1742BDC 7/25/2013 47.1078 -115.30518 
W1786BDA 7/25/2013 47.0983 -115.28540 
W1786BDB 7/25/2013 47.0983 -115.28540 
W1786BDC 7/25/2013 47.0983 -115.28540 
W1787BDA 7/26/2013 47.1389 -115.28151 
W1787BDB 7/26/2013 47.1389 -115.28151 
W1817BDA 7/25/2013 47.0916 -115.16090 
W1817BDB 7/25/2013 47.0916 -115.16090 
W1817BDC 7/25/2013 47.0916 -115.16090 
W1924BDA 7/15/2014 46.9663 -116.56323 
W1924BDB 7/15/2014 46.9663 -116.56323 
W1932BDA 7/14/2014 46.9717 -116.48843 
W1932BDB 7/14/2014 46.9717 -116.48843 
W1938BDA 7/14/2014 47.0097 -116.45627 
W1939BDA 7/14/2014 46.9856 -116.40910 
W1939BDB 7/14/2014 46.9856 -116.40910 
W1939BDC 7/14/2014 46.9856 -116.40910 
W1946BDA 7/14/2014 46.9529 -116.34484 
W1946BDB 7/14/2014 46.9529 -116.34484 
W1956BDA 7/13/2014 46.9121 -116.24325 
W1956BDB 7/13/2014 46.9121 -116.24325 
W1956BDC 7/13/2014 46.9121 -116.24325 
W1961BDA 7/25/2014 46.9175 -116.16200 
W1961BDB 7/25/2014 46.9175 -116.16200 
W1961BDC 7/25/2014 46.9175 -116.16200 
W1966BDA 7/26/2014 46.9612 -116.11333 
W1966BDB 7/26/2014 46.9612 -116.11333 
W1972BDA 7/25/2014 47.0353 -116.02062 
W1972BDB 7/25/2014 47.0353 -116.02062 
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W1972BDC 7/25/2014 47.0353 -116.02062 
W1979BDA 7/24/2014 47.0356 -115.98238 
W1979BDB 7/24/2014 47.0356 -115.98238 
W1979BDC 7/24/2014 47.0356 -115.98238 
W1986BDA 7/24/2014 47.0306 -115.88182 
W1986BDB 7/24/2014 47.0306 -115.88182 
W1986BDC 7/24/2014 47.0306 -115.88182 
W2000BDA 7/26/2014 46.9891 -115.80888 
W2000BDB 7/26/2014 46.9891 -115.80888 
W2000BDC 7/26/2014 46.9891 -115.80888 
W2021BDA 7/28/2014 46.9561 -115.51434 
W2021BDB 7/28/2014 46.9561 -115.51434 
W2021BDC 7/28/2014 46.9561 -115.51434 
W2026BDA 7/28/2014 46.9819 -115.43272 
W2026BDB 7/28/2014 46.9819 -115.43272 
W2026BDC 7/28/2014 46.9819 -115.43272 
W2042BDA 7/25/2014 46.9681 -115.27082 
W2042BDB 7/25/2014 46.9681 -115.27082 
W2042BDC 7/25/2014 46.9681 -115.27082 
*Bolded locations fuzzed within 500 m because survey was conducted on private 
property. 
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AppendixIIIc: Private Land Request and Return Postcard 
 
We requested permission to access privatley owned wetlands with a written letter. We asked 
landowners who were willing to allow access to fill out and return a postcard providing written 
permission. 
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AppendixIIId: Environmental DNA vs. Dipnetting Field Assessment 
 
eDNA Tools for Monitoring Amphibians 

12-JV-11221633-112 

Final Report 

Caren S. Goldberg, University of Idaho/Washington State University 

31 March 2014 

Introduction 
The goal of this pilot project was to determine detection probabilities and most efficient sampling 
design for using environmental DNA (eDNA) methods to monitor amphibian populations in north 
Idaho.  
 
Field sampling methods  
Four lakes were sampled by Michael Lucid and Idaho Fish and Game staff in June and July of 2012. 
At each lake, three 250 mL water samples were collected and filtered through 0.45 µm pore size 
cellulose nitrate filters in disposable filter funnels (Whatman) at approximately every 50 m around 
the perimeter (Figure 1). Field negatives (distilled water) were filtered at the beginning of each 
sampling session and after every 5 sampling sites. Locations of amphibians detected visually while 
collecting water samples were recorded. Water sample collection was followed with a dip-net survey 
where locations of all detected amphibians were recorded.  
 

eDNA assay development 

After sampling, collaborators on this project (Michael Lucid, Sam Cushman, and Caren Goldberg) decided 
that analysis should focus on the species identified through field surveys: long-toed salamanders (Ambystoma 
macrodactylum), western toads (Anaxyrus boreas), Columbia spotted frogs (Rana luteiventris), and American 
bullfrogs (Lithobates catesbeianus). I developed a species-specific qPCR assay for each species using 
previously developed genetic data (Austin et al. 2004, Funk et al. 2008, Goebel et al. 2009, Lee-Yaw and 
Irwin 2012) with Primer Express software (Life Technologies) and PrimerBLAST (NCBI), except for 
Columbia spotted frogs, where the test is only for the northern clade. I validated each assay using tissue 
samples from all north Idaho amphibians (except Coeur d’Alene salamanders, which I do not have tissue 
samples for). This consisted of 10 of each of the target species and 5 each of the following: Pacific treefrog 
(Pseudacris sierrae), Rocky Mountain tailed frog (Ascaphus montanus), and Idaho giant salamander 
(Dicamptodon aterrimus). Reactions were run using Quantitect Multiplex PCR Mix (Qiagen, Inc.) with 
recommended multiplexing concentrations (1X QuantiTect Multiplex PCR mix, 0.2 µM of each primer, and 
0.2 µM of each probe) on an Applied Biosystems 7500 Fast Real-Time PCR System. Reactions were 15 µl in 
volume and each included 3 µl of sample. Cycling began with 15 min at 95°C followed by 50 cycles of 94°C 
for 60 s and 62°C for 60 s and went for 50 cycles. All of the samples from the target species tested positive 
and all of the samples from non-target species tested negative.  

Sample analysis 

DNA was extracted from filters with the Qiashredder/DNeasy method described in Goldberg et al. (2011). All 
filter sample extractions and qPCR reaction preparations were conducted in a lab dedicated to low-quantity 
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DNA samples. Researchers are required to shower and change clothes before entering this room after being in 
a high-quality DNA or post-PCR laboratory, and no amphibian tissues have been handled in this room. A 
negative extraction control was included with each set of extractions and an additional negative qPCR control 
was run with each plate of samples. We used a multi-tube approach for analysis, where multiple reactions 
were conducted for each sample, to increase the probability of detecting each species (Taberlet et al. 1999). 
We analyzed each sample in triplicate in 1 – 3 reactions (i.e. in 3-9 wells) and included an internal positive 
control (IC; Qiagen) in each well. A positive sample was defined as any sample that showed exponential 
amplification in all three wells from one run or in one or more wells from two separate reactions (samples 
were rerun whenever triplicate wells within a reaction yielded inconsistent results). Quantitative standards 
consisted of diluted skin tissue derived DNA quantified on a Nanodrop spectrophotometer and diluted 10-3 
through 10-6, run in duplicate.  

We compared results of eDNA sampling with field sampling to evaluate detection probabilities of target 
species with eDNA sampling.  

Results 

All negative controls tested negative. Detection probabilities of all species were high with one exception: at 
Dennick Lake, many samples failed to detect any species, indicating an issue with sample preservation or 
eDNA degradation due to water chemistry at that site.  

Long-toed salamanders were detected with eDNA at every segment where they were detected with field 
methods, with an overall detection probability per sample of 0.92 given that it was in the segment. The per 
sample probability of detection given that long-toed salamanders were in the lake was 0.64 for Playa, 1 for 
Copper, 0.96 for Long Mountain, and 0.08 for Dennick. At Dennick, the one observation of a long-toed 
salamander was made halfway between two eDNA sampling points; long-toed salamander eDNA was 
detected at one of these sampling points but not the other.  

Western toads were also detected with eDNA at every segment where they were detected with field methods, 
with an overall detection probability per sample of 0.66 given that it was in the segment. The per sample 
probability of detection given that western toads were in the lake was 0.21 for Playa and Copper and 0.04 for 
Long Mountain (no evidence of western toads was found at Dennick Lake). At Playa Lake, western toad 
eDNA was detected 21 m in one direction from an egg mass but not 28 m in the other direction. Additionally, 
new larvae were detected at a site where no western toad eDNA was detected, indicating either 
misidentification or low detection probability. At Copper Lake, western toad eDNA was detected 61 m from 
the nearest observed toad, and at Long Mountain Lake western toad eDNA was detected at only one location. 

Columbia spotted frogs were detected with eDNA at all sites at Copper Lake and most sites at Playa Lake 
where they were detected with field methods. No evidence of Columbia spotted frog presence was detected at 
Long Mountain Lake, and many sites at Dennick Lake where the species was detected by field crews were not 
detected using eDNA. At Copper and Playa Lakes, Columbia spotted frogs had an overall detection 
probability per sample of 0.91 given that it was in the segment. For Dennick, this estimate was 0.37. The per 
sample probability of detection given that Columbia spotted frogs were in the lake was 0.66 for Playa, 1.0 for 
Copper, and 0.21 for Dennick. At Playa Lake, there was one sampling site where an adult spotted frog was 
seen at the sampling site but not detected in the eDNA sample (although western toads were detected in the 
eDNA sample at this site), but at another sampling site, spotted frog eDNA was detected with the nearest field 
observation at 85 m. 
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Bullfrog eDNA was not detected during this study. Bullfrogs were only seen at Dennick Lake, where eDNA 
samples had very low overall detection. However, Columbia spotted frogs were detected in the area of the 
lake where bullfrog observations where noted. There is some possibility that field identification was incorrect, 
although the unexplained low detection of eDNA at this site may also have reduced detection of this species. 

 

 

Figure 1. Field observations and environmental DNA sampling results from 4 lakes in northern Idaho. 
Environmental DNA samples were taken in triplicate from each location. 

Conclusions 

Environmental DNA showed very high detection probabilities for long-toed salamanders and Columbia 
spotted frogs and slightly lower detection probabilities for western toads given that they were within 50 m of 
the sampling site. For >95% probability of detection of these species, two samples need to be taken in a 
segment for long-toed salamanders and Columbia spotted frogs and three for western toads. At the scale of 
the lake, we found that some sites <25 m away from an observation (and some right at an observation, if field 
identification was accurate) did not detect the species using eDNA. Overall lake detection probabilities 
indicate that for average lakes, 3 samples in a lake (evenly spaced) is enough to detect long-toed salamanders 
and Columbia spotted frogs with >95% certainty. However, for western toads, this number may range from 
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13 for breeding populations to 74 for individual adults passing through (one adult western toad was found 200 
m from Long Mountain Lake). 

 

Environmental DNA results found species in areas of the lakes where they were not detected with visual 
sampling, and also detected species that were missed in surveys of the whole lake with visual and dipnet 
sampling (long-toed salamanders at Copper and Playa Lakes, western toads at Long Mountain Lake). This 
indicates a complementary role for eDNA in detecting and monitoring amphibian species in northern Idaho, 
even those that appear to have high detection probabilities. To conduct this complementary sampling, water 
samples would be taken before dipnet surveys begin and placed in the shade during field surveying. If all 
target species are detected during the survey, the water is discarded. However, if not all target species are 
detected, the water can be filtered and the filter preserved for later analysis. 

Finally, the low detection probabilities at Dennick Lake demonstrate that there are additional factors to be 
considered in the collection and preservation of eDNA samples. This site should be further investigated and 
resampled to try and determine why eDNA sampling showed such low detection at that site compared with 
the other sites from this study and similar studies with eDNA throughout the area and globally. 
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AppendixIIIe: Photographs of Purported Rana sylvatica and Confirmed Rana pipiens Museum 
Specimens 
 
Taxonomy was confirmed for all historic observations of Rana pipiens for which specimens were 
available. Taxonomy was not confirmed for all historic observations of Rana sylvatica for which 
specimens were available. All purported R. sylvatica specimens were determined to be R. 
luteiventris. 
 
Columbia spotted frogs (Rana luteiventris) samples which had been misidentified as wood frogs 
(Rana sylvatica) when collected: 
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Confirmed northern leopard frog (Rana pipiens) Museum Specimens: 
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Appendix IV. Carnivores - Multi-species Baseline Initiative 
 
Appendix IVa: Protocols, Datasheets, Supply Lists, and Whitebark Pine Field ID Guide 
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Multi-species Baseline Initiative (MBI) Forest Carnivore Bait Stations:  
Protocols for Setup, Rebait, and Removal 
Lacy Robinson and Michael Lucid, Idaho Department of Fish and Game 
January 21, 2013 

BAIT STATION SETUP 

Choose a Station Location 

Within each survey cell, bait stations should be located in places likely to be frequented by forest carnivores. 
Choose sites where carnivores are likely to travel, including saddles, heads of drainages, ridges, and drainage 
bottoms.   

Once the general area for the bait station is chosen, pick a location that has good exposure to wind for 
distributing scent or is located along a likely travel route for animals. Place stations at least 50 meters from any 
road or snowmobile trail and avoid areas likely to be used by winter recreationists. Carnivores may become 
habituated to the bait station location. For that reason, do not place bait stations near any human dwelling or 
structure (even if it is not in use during the winter) nor near any road that may be heavily used in the summer. 
Avoid other areas of high summer use such as camp grounds and popular trailheads. 

 Choose a Bait Tree and Camera Tree 

Trees should be: 
o 9 to 11 feet apart from each other (measure the distance between the camera and bait trees). 
o >12" diameter. 
o Alive. 
o NOT Whitebark Pine! 
o Bait tree should not have neighboring trees within 4 feet (to prevent animals from jumping on the 

bait from a nearby tree instead of climbing the bait tree). 
o Waypoint the camera tree. Use the WGS84 datum and decimal degree format (e.g., 48.1234, 

116.12345). 
 

Site Prep 

o Remove all brush or small trees in between bait tree and camera tree that may inadvertently 
obscure the camera or trigger the camera when blown by the wind. 

o Remove any branches near the bait (above or below) that might allow animals to “rest” on them. 
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o Remove any branches above the camera that might collect snow and droop into the field of view, 

thereby obscuring pictures. 
 

Wire Bait to the Bait Tree 

o Any wild game meat can be used for bait. A front or hind quarter of a roadkilled ungulate works well. We 
prefer beaver carcasses. Frozen adult beavers can be cut in half easily with an axe. Juvenile beavers can 
be used whole. 10-15 pounds of meat is a good bait size.    
 

 
 

o Use a 12” spike or a power drill to make four holes in the beaver carcass or bait: 2 on either side 
of the spinal column (or bone) about 3-4”apart. 

 

Fisher resting on an improperly 
prepared bait tree. Notice how 
the fisher is resting on the branch 
well above the gunbrushes. These 
branches should have been 
removed upon set-up. 

SKIN YOUR BAIT! Un-skinned bait will result in 
ungulate or beaver hair spread all over your gunbrushes, 
contaminating your forest carnivore DNA samples! 
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o Wrap wire through these 4 holes and around the spinal column several 

times.      
o Use a spike or screwdriver to tighten the wire around the carcass- especially if you are wiring it 

when it is frozen (as the meat thaws, the wiring will loosen up). 
o Leave wire tails 3-4 feet long on both ends of the wire. 

 
 

o Place bait 6-7 feet off the ground facing the camera tree (remember, it will snow more!). 
o Place a large nail in the carcass or tail to hold the beaver up while you wire it to the tree. 
o Place another large nail on the backside of the tree at the same height as the bait. 
o Place 2 double headed nails on either side of the beaver about 4 inches away from the bait at the 

top and bottom of the bait (for a total of 4 nails). 
o Take the tails of the wire and wrap them around the tree, wrapping the wire around the nails in 

the tree. 
o Wrap 2-3 more long pieces of wire around the whole carcass, using the nails as anchor points. 

Try to create several angles of wire around the bait so that the carcass is VERY securely attached 
to the tree. 

o Use a fencing tool to tighten the wire around the bait by creating loops in the wire in several 
spots. 

    
 

  

Notice the well constructed 'harness' on the left hand beaver which will keep it attached to the tree as mustelids 
attempt to remove the carcass. However, this beaver's tail has obviously not been 'nailed' to the tree. 'Nailing the 
tail' often results in the tail being left behind after a mustelid does remove the carcass. On the right a fisher comes 
back to a tree to try and retrieve a tail. A combination of securely wiring the beaver to the tree and 'nailing the tail' 
makes the bait station effective for the longest time period possible. 

Hint: wire your beaver before heading out in the 
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Attach the Gunbrushes and Accessories to the Bait Tree 

o Use a short wood screw to attach 12 connectors (terminal lugs) to the bait tree. 
o Connectors should be placed in two rings (6 connectors per ring) below the bait. 
o The first ring should be 12” below the bottom of the bait. 
o The second ring should be 18” below the bait. 
o Connectors in the two rings should be offset so that no connectors are directly above or below 

another. 
o Connectors should NOT be placed directly underneath the bait or anywhere where the bait will 

likely drip on the gunbrushes (causing contamination of the DNA sample). 
o Orient the connectors so that the tab (screw side) is facing down.  
o Make sure the connectors are firmly in place and do not swivel. 
o Once the connectors are in place, use the screw in the connectors to attach the gunbrush to the 

connector. 
o Use latex gloves or bare hands to handle the gunbrush. Fleece or wool gloves are more likely to 

have hairs pets or humans stuck to them which could contaminate the DNA samples. 
o Make sure the gunbrush is firmly attached, but do not over tighten the screw as it can rust in the 

elements and become difficult to unscrew during station removal. 
o When gunbrush is in place, bend it forward so that the brush is oriented at a 90 degree angle to 

the trunk of the tree. Make sure not to damage the bristles of the brush when you bend it. 

     
o Use a lighter to sterilize each gunbrush for at least 5 seconds.  
o Move the lighter up and down the gunbrush. This destroys any DNA that  

may be lingering on the brush (this is especially important if you own a cat!).  

Orient connectors 
so the side with 
the tab faces up. 
Insert the 
gunbrush from 
above. This 
reduces your 
chance of 
dropping it in the 
snow when you 
take it down. 

Make sure you point the narrowest end of the 
bait up. This 'front half' of a beaver should 
have been oriented facing up the tree so there 
wasn't a nice resting platform for this bobcat. 
The goal is to force the animal to spend time 
touching the gunbrushes. 
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o Attach the criminal tape to the bait tree with two staples. Rope should extend at least 6” above 
the top of the bait and should be in view of the camera. 

 
o Attach station sign to bait tree with a double headed nail. Sign should be placed about 6 inches 

below the bait and should be labeled with the station ID (“W” plus cell #). 

 
 

Hang Gusto Sponge 

o Before heading out to the field, soak sponges in gusto and a little water (to moisten sponge). 
o Transport gusto sponge to the field in a ziploc bag. 
o At the bait station, poke the end of a 2 foot long piece of annealed wire through the middle of the 

sponge. 
o Choose a place to hang the sponge that will facilitate the spread of scent from the lure (e.g., open 

areas, areas higher up that will catch the wind). The sponge should be located within 50 feet 
(preferably within sight) of the station. 

o Wrap the wire around the sponge. 
o Hang the other end of the wire from a nearby tree as high as you can reach. 

The 'criminal tape' is a rope with 
reflective tape wrapped around it every 
12 inches. This helps give a size estimate 
for difficult to identify animals. 

The station sign 
should have large, 
easily read, block 
letters. 
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o Flag the tree or branch with the sponge on it so that it can be recovered when the station is 
removed. 

 

Set up Camera Tree 

o Use lock or bungee cord to attach the camera to the camera tree at the same height as the bait. 
o Point the camera toward the bait. If necessary, shove small sticks behind the top or bottom of the 

camera to get the view angle right. 
o If needed, shove sticks in between the lock and the tree to prevent the lock from slipping down 

the tree. 
o Use the 'walktest' function on the camera to make sure that it is oriented correctly and that it will 

trigger when animals approach the bait. 
o If using a Reconyx PC800 or PC900, camera settings should be as follows: 

Under Main Menu>Change Setup>Advanced>Trigger>: 
Motion Sensor: ON 

   Sensitivity: High 
Pics Per Trigger: 3 

   Picture Interval: Rapidfire 
   Quiet Period: No Delay 

Main Menu>Change Settings>Advanced> 
Resolution: 3.1 MP 
Night Mode>Night Mode: Balanced 
Night Mode>Illuminator: ON  

o Use an 8GB memory card or larger. 
o Use NiMH batteries and make sure this is reflected in the main menu>battery type (if this option 

is present). 
o Arm the camera and take several pics of you walking toward the bait. 
o Use a handheld digital camera to review the pics and make sure you have the right field of view.  

 
 
 

o Field of view should include 6-12” of space above the top of the bait, but not much more than 
that as you will not be able to see animals that do not climb the tree but do approach the bait 
(wolves and coyotes).    

 

This camera has a poor field of view. It 
should be aimed lower so the entire bait 
and the ground are captured in the image. 

420



          
 
o Erase test pics from card. 
o If using a lock, make sure to record the key# and remove the key from the lock. 
o Arm the camera! 
o Make sure to record at least one picture of yourself (hand wave in front of the camera is fine) 

before you leave the station so that we have a record of when the camera was set. 
o Before leaving the site, make sure you have recovered all tools and gear from the ground. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This camera has a proper field of view 
which allows capturing images of non-
tree climbing animals like this coyote. 
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BAIT STATION REBAIT 
 

o Make sure to record at least one picture of yourself (hand wave in front of the camera is fine) so 
that we have a record of when the station was rebaited. 

o Turn off the camera. 
o Replace memory card and batteries. 

 

Sample Collection 

o Examine each gunbrush closely for hair 
o Only collect gunbrushes that have visible hairs present (not lichens!)  

 
o Label sample envelopes with: 

Sample ID: W, cell number, sample letter (A-L), V, visit number (The first visit is the 
setup. There will be no samples ending in V1) 
(Example: The fifth gunbrush collected on the third visit to cell 125 will be called 
W125EV3) 
Observers 
Date 
Waypoint in decimal degrees latitude/longitude (WGS84) 
Cell # 
Sample type= FC bait station 

o Use a screwdriver to loosen the screw holding the gunbrush in place 
o Without touching the gunbrush, cover the gunbrush with the sample envelope and remove the 

gunbrush (inside the envelope) from the connector. You do not have to collect the samples in any 
particular order. 

o Place all sample envelopes in a Ziploc bag. 
o Once home for the day, take samples out of the Ziploc bag and spread them out to dry. Moisture 

can cause the envelopes to rip and can damage DNA! Be sure to keep pets away from your 
samples, drying them in a drawer works great and keeps pet hair away from them. 

 

Replace Gunbrushes and Bait 

o Place new gunbrushes in the connectors that you removed samples from. See protocols in the 
station setup section. Gunbrushes that did not have hair on them should be left untouched. 

o Replace the bait. See protocols in the station setup section. 
o Re-arm the camera! 
o Make sure to record at least one picture of yourself (hand wave in front of the camera is fine) 

before you leave the station so that we have a record of when the camera was reset. 
o Before leaving the site, make sure you have recovered all tools and gear from the ground. 

Hint: To help see hair, put an envelope 
behind the gunbrush. 
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BAIT STATION REMOVAL 
 

o Make sure to record at least one picture of yourself (hand wave in front of the camera is fine) so 
that we have a record of when the station was removed. Be sure to keep pets away from your 
samples, drying them in a drawer works great and keeps pet hair away from them. 

o Turn off the camera. 
 
Sample Collection 

o Examine each gunbrush closely for hair. 
o Only collect gunbrushes that have visible hairs present (not lichens!). 
o Label sample envelopes with: 

Sample ID: W, cell number, sample letter (A-L), V, visit number (The first visit is the 
setup. There will be no samples ending in V1) 
(Example: The fifth gunbrush collected on the third visit to cell 125 will be called 
W125EV3) 
Observers 
Date 
Waypoint in decimal degrees latitude/longitude (WGS84) 
Cell # 
Sample type= FC bait station 

o Use a screwdriver to loosen the screw holding the gunbrush in place. 
o Without touching the gunbrush, cover the gunbrush with the sample envelope and remove the 

gunbrush (inside the envelope) from the connector. You do not have to collect the samples in any 
particular order. 

o Place all samples in a ziploc bag. 
o Once home for the day, take samples out of the Ziploc bag and spread them out to dry. Moisture 

can cause the envelopes to rip and can damage DNA! 
 
Remove Hardware and Camera 

o Use fencing tool to remove all wire and bait from the bait tree. 
o Toss remains of bait into the woods. Make sure there is no wire left in the bait that you toss in 

the woods. 
o Remove all connectors, station sign, criminal tape, and nails from bait tree. 
o Remove camera. 
o Remove gusto sponge and all flagging. 
o LEAVE NO TRACE! Make sure ALL hardware and gear is removed from the station site. 
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IDFG training video can be found at: 
http://www.youtube.com/watch?v=b_D0XsTKWn4&feature=youtu.be 

 
 

 

 

 

 

 

 

 

 

Tree is greater than 12 inches in diameter 
but still small enough to keep gunbrushes 
close together 

Two circles of 6 gunbrushes (12 total) 12 
inches and 18 inches below the bait 

Station sign with large block letters 

Skinned beaver wired securely to the tree 

Tail nailed to tree 

Criminal tape consists of a rope with 
reflective tape wrapped around it every 
12 inches 

This is an example of a bait station set 
up correctly. The camera is placed 9-11 
feet from the bait to allow for a full field 
of view.  This view goes from about 6 
inches above the bait to the ground. 
Seeing the ground is important to 
capture images of non-tree climbing 
animals such as coyotes and wolves. 
Notice how the bait tree stands alone 
like a pole. There is nothing obscuring 
the view and no other way for animals 
to get to the bait other than climbing 
the tree. 
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Forest Carnivore Bait Station Setup       Station (W,Cell#):______  
 
Observers:___________________________ _______ Date: _______________ 
 
 
Lat: ________________   Long:______________________      Datum: __________ 
 
 
Distance between bait and camera trees (96-144 inches): ______________inches 
 
 
Camera model:  ReconyxRM45     ReconyxRC55     ReconyxPC800      Other____ 
 
 
Camera serial number: ___________________  Camera lock key number ______ 
 
 
□ Pick bait tree (≥12" diameter), apart from other trees (so animal can only access bait from bottom). 
 MAKE SURE BAIT AND CAMERA TREES ARE NOT WHITEBARK PINE!!!!! 
□ Pick camera tree 8-12' from bait tree. Make sure camera tree is small enough so lock will fit around it. 
□ Measure and record distance between camera and bait tree in inches. 
□ Take waypoint of camera tree in WGS84, average 80 time if GPS allows. 
□ Remove all 'resting' branches from bait tree. 
□ Remove any branches on both trees which may potentially block camera view or trigger camera. 
□ Wire beaver securely to bait tree (bottom of beaver 6' off ground) - nail the tail! 
□ Screw 12 gunbrush holders to bait tree in two concentric circles. 
 First circle will be 12" below beaver, second circle 18" below beaver. 
 Do not place gunbrush holders directly below beaver (so blood doesn't drip on gunbrushes). 
□ In each holder, place one gunbrush from above and tighten. 
□ Attach criminal tape to bait tree, in view of camera, extending from beaver to snow. 
□ Nail station name placard below beaver. 
□ Confirm memory card and charged batteries are in camera.  
□ Lock camera to tree making sure camera is at same height as beaver. 
□ Remove key from lock and record key number. 
□ 'Walktest' camera. 
□ Flag camera tree (do not block camera view!). 
□ Hang and flag gusto sponge (≤10meters from bait). 
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Forest Carnivore Bait Station Follow-up Visit#_________ Station (W, Cell#):_________  
 
Observers:_________________________ Date: _________________ 
 
Bait status (circle one):  untouched partially consumed   skeleton all gone 
 
Action taken (circle one):  station removed  station re-baited 
 
Camera batteries replaced (circle one): yes  no 
 
Sample IDs:_________________________________________ _____________ 
 
SAMPLE CARE: As soon as you are out of the field take all envelopes out of Ziploc bags. Lay them out 
where they will dry and will not be accessible to pets. A drawer works great. SAMPLES NEED TO BE DRY 
FOR DNA TO REMAIN VIABLE. 
 

DO NOT EVER TOUCH DNA SAMPLES!! 
 
 
IF RE-BAITING STATION: 

□ Turn off camera. 
□ Replace batteries if level is below 80%. 
□ Replace memory card. 
□ Examine each gunbrush closely for hair. 
□ Without touching hair, place each gunbrush with hair in a separate envelope (1 per envelope) and label: 
 W, station number, sample letter (A-L), V, visit number 
 Example: The fifth gunbrush collected on the third visit to station 25 will be called:W25EV3  
 The first visit is the setup. There will be no samples ending in V1. 
□ Seal all envelopes in a Ziploc bag (one Ziploc per station). 
□ Replace gunbrushes taken as samples with clean gunbrushes, leave gunbrushes with no hair untouched. 
□  Account for all 12 gunbrushes. 
□ Hang new beaver. 
□ Re-arm camera!! 

IF REMOVING STATION: 
□ Collect and name samples as above. 
□ Place gunbrushes without hair into a Ziploc bag. Return these for cleaning. 
□ LEAVE NO TRACE: 
 □ remove all hardware and flagging from tree  
 □ collect gusto sponge and flagging. 
 □ remove all wire from beaver carcass before discarding in woods. 
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Bait Station Supplies and Tools Needed: 

Part Cost 
Number 
Needed 

Total 
Cost Source 

.30 caliber rifle brush 0.75 12 $9.00 ATK Security and Sporting 

14-2 ALCU Terminal Lug 0.73 12 $8.76 Idaho Electric Supply 

sample envelope 0.08 12 $0.96 envelopesuperstore.com 

wood screw 
 

12 
  

criminal tape .08/ft 6 $0.48 
 

large staples 
 

2 
  

large nail   1 
  

contractor bag 0.5 1 $0.50 
 

station sign 
 

1 
  

sponge 0.46 1 $0.46 buythecase.com 

gusto 
   

Minnesota Trapline Products 

form/annealed wire 
    

flagging 
    

1/2 beaver 6 0.5 $3.00 
 

Total 
  

$23.16 
  

Tools Needed: 
 

Phillips head screwdriver 
Flathead screwdriver 
Fencing tool 
Hammer 
GPS unit 
Data sheet 
Pencil/pen 
Bait gloves 
Measuring tape 
Folding brush saw 
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WHITEBARK PINE IDENTIFICATION 
 

Whitebark pine (Pinus albicaulis) is a candidate for listing under the Endangered Species Act. The U.S. Fish and Wildlife 
Service has directed Multi-species Baseline Initiative partners to mitigate any potential harm to individuals of this species 
by instructing field personnel (this includes employees and volunteers) as follows: 
DO NOT ATTACH HARDWARE (screws, beavers, cameras, etc) OR OTHERWISE ALTER 
WHITEBARK PINE TREES (cut branches etc). 
 

Whitebark pine is typically found at higher elevation sites. Young whitebark pines have greyish white to chalky white 
bark while older trees have brown scaly plates with narrow fissures. Whitebark pines can be confused with Lodgepole 
pines (Pinuscontorta) or Western White pine (Pinusmonticola). Cones and needles are the best way to tell the two species 
apart.  
 
Count the number of needles per fascicle: 
Whitebarkpines have five needles per fascicle (bundle), which range in length from 2- 3 inches. If there are fewer than 
five needles per fascicle, then the tree is not a Whitebarkpine. Lodgepolepines have two and sometimes three needles per 
fascicle, so this is a good way to distinguish between the two species. 
 
If there are five needles per fascicle: 
The other trees species in Northern Idaho that has five needles per fascicle is Western White pine, whose needles tend to 
have a blue-green appearance and range in length from 2-5 inches. Whitebark pine is most easily distinguished from 
Western White Pine by its cones, which are MUCH smaller (2-3 inches long) than those of Western White pine 5-10 
inches long). 
 

Whitebark Pine Lodgepole Pine Western White Pine 
Cones: Small 2-3 inches long, 
broadly ovoid, purplish brown 
when mature, blunt triangular 
tips that lack prickles 

Cones: Small 0.5-2 inches long, 
asymmetrical and lop-sided, 
cylindrical with prickles 

Cones: Large 5-10 inches 
long, slender and slightly 
curved, flat and lack 
prickles, hanging 

Needles:Bundles of 5, stiff, dull 
to bluish green, 1-3 inches long 

Needles: Bundles of 2, yellow 
green, stiff and twisted, 0.5-3 
inches long 

Needles: Bundles of 5, thin, 
soft, bluish green,2-5 inches 
long 

 

 
 Photo: BC Ministry of Forestry Photo: USFS 

IF IN DOUBT, CHOOSE ANOTHER TREE! 
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Appendix V. Microclimate - Multi-species Baseline Initiative 
 
Appendix Va: Air Temperature/Relative Humidity Protocols and Data Sheets 
Appendix Vb: Water Temperature Protocols and Data Sheets 
Appendix Vc: Air Temperature Algorithm 
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Appendix Va: Air Temperature/Relative Humidity Protocols and Data Sheets 
 
Protocol adapted from: 
Holden, Z.A., A. Klene, R. Keefe and G. Moisen 2013. Design and evaluation of an inexpensive 
solar radiation shield for monitoring surface air temperatures. Agricultural and Forest Meteorology 
180: 281-286 
 

Logger Installation  
 
TEMPERATURE LOGGER LOCATION 

1) Travel to the assigned waypoint for the grid. Find a suitable tree within 40 meters of assigned 
point for climate logger (>12" diameter, a conifer, not whitebark pine, and in shady location). 
Place logger on north side of this tree. If no trees, do not deploy logger. 

2) Write cell number in dry erase marker on ‘begin’ card. Take a picture of the paper. While 
standing at climate logger tree take three pictures facing 45°, 180°, and 315°, including note card 
with bearing (write cell # on card) in photo. Label pictures C, cell #, P, bearing. 

 
CLIMATE DATA LOGGER  

1) Record 10 digit serial number of data logger. DO NOT PRESS START button.   
2) Use aluminum nails to attach radiation shield cover to north side of tree about 5 feet off the 

ground. 
3) Use 4" zip tie to attach data logger to top of 2 plate shield fairly tight. 
4) Use three 8" zip ties to suspend the 2 plate shield from cover. 
5) Photograph the radiation shield. Photo should show the surroundings of the shield. 

Label photo:  C, cell #, P, T. 
6) Measure distance in centimeters from the ground to the bottom of the radiation shield. 
7) Determine the amount of shade using the following metric: 

 1: Completely open (clear cut or field). 
 2: Not completely open but looks like it would probably get some direct sun.  
 3: Looks pretty shady but might be some sunlight getting thorough. 
 4: Completely shaded, not hit by direct sunlight all year. 

8) Waypoint station and tie flag around tree above it. Label flag with cell #. 
 

Logger Takedown/Replace 

TEMPERATURE LOGGER LOCATION 
1) Travel to Waypoint with GPS 
2) Find Logger: Once you reach the waypoint, spend 30 minutes searching for logger.  

a. If you find a tree with pink flagging tied around the trunk you have found the logger tree 
(but the rad shield and logger are gone). Search the ground for the logger and rad shield.  

3) Note on Data Sheet if Not Found 
 

CLIMATE DATA LOGGER 
1) Photograph: Take four photographs. One photograph of the logger tree, then three photos at 45°, 

180° and 315° of the surrounding vegetation. Include a card that has the photo ID in each photo 
(example: CXXXP45) 

2) Shade Metric: 
a. 1: Completely open (clear cut or field). 
b. 2: Not completely open but looks like it would probably get some direct sun.  
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c. 3: Looks pretty shady but might be some sunlight getting thorough. 
d. 4: Completely shaded, not hit by direct sunlight all year. 

3) Height: Measure distance (centimeters) from the ground to the bottom of the rad shield.  
4) Habitat Changes: Note any major habitat changes (i.e. clear cut, fire) that appear to have 

occurred since logger was deployed. 
5) Logger on Ground? Note on data sheet if logger was found on the ground. 
6) Rad Shield Damage: Note any damage or anything unusual about radiation shield. 
7) Take Logger Out: Use knife to cut zip-ties and remove data logger. Do not push START 

button!!! 
8) Write Data on Back of Logger with Sharpie: Date (e.g.  9 Sept 2014) - Military Time - 

Waypoint ID - Your 3 initials  
 

REPLACING CLIMATE LOGGER 
1) Repair any damage to the radiation shield. Add more aluminum tape to the top shield.  
2) Record 10 digit serial number of the new data logger. DO NOT PRESS START button. 
3) Use 4" zip tie to attach data logger to top of 2 plate shield fairly tight. 
4) Use three 8" zip ties to suspend the 2 plate shield from cover. 

 
TAKE DOWN CLIMATE LOGGER 

1) Take RAD SHIELD Down With Hammer 
2) Leave No Trace! Make sure to take all flagging, nails, and other hardware out of the woods. 
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Logger Installation Data Sheet 
 
Cell: ________ Date (e.g. 15 June 2013):________________Start Time: ______Observer(s):__________ 
 
Plot Photo IDs (CxxxP bearing):  45°________  180°_________   315°__________ 
 
Directions to Plot: 

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________ 

 
Weather Station                                           

Type of weather station (circle one):   TRIX8  HAXO8 none 

Waypoint Name (CxxxT): __________________ Weather Station Photo ID (CxxxPT):______________ 

Lat. __________________________ Long. ____________________ (WGS 84, decimal degrees) 

Serial Number: _____________________________ DO NOT PRESS START BUTTON!  

Logger Height (cm):______________ Shade metric (1-4):________  
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Logger Takedown/Replace Datasheet 

Front of datasheet 

Logger 
(CXXXPT _20

14)

45     
CXXXP45_ 

2014 

180  
CXXXP180_2

014

315 
CXXXP315

_2014
Tidbit  

WXXXTidbitP
_2014

Wetland 
WXXXP_ 

2014

Tidbit  
Depth (cm)

Logger 
height (cm)

Waypoint ID Cell #
Takedown Date 

(M/D/YY)

Takedown 
Time 

(Military 
time)

OBS

Pictures
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Back of datasheet 

CommentsWaypoint 
ID

Shade 
Metric

Logger on 
ground?

Logger 
Serial #

Habitat 
changes(i.e . fire, 

clear cut)

 Damage (i.e. 
tape rip, logger 
above water?)

New Logger 
Serial #
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Radiation Shield Construction Supplies 

Item Number/
site Supplier Item # Web Page 

4mm corrugated white 
plastic (48x96) 

1-12x12” 

2-8x8” 
Laird Plastic 110143 https://www.lairdplastics.com  

2 ½” x 60 yds. 324A-
Premium Cold Weather 
HVAC Foil Tape 

 Home Depot  http://www.homedepot.com/  

Heavy Duty Plier 
Stapler 1 Salco P694STD https://www.stapleheadquarters.com  

3/8” staples 8 Salco PSTCR5019/10 https://www.stapleheadquarters.com  

Utility knife 1    

8” Zip Ties 6    

4” Zip Ties 1    

Aluminum nails 3    

LogTag Temperature 
Recorders (TRIX8, 
TRIX16, or HAXO8) 

1 ThermoWorks  http://www.thermoworks.com/  

LogTag USB Interface 
Cradle 1 ThermoWorks  http://www.thermoworks.com/ 

 

Radiation Shield Construction Video: 

https://www.youtube.com/watch?v=LkVmJRsw5vs  
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Appendix Vb: Water Temperature Protocols and Data Sheets 

Protocol Adapted from:  
Isaak, D. J., D.L. Horan, and S.P. Wollrab 2013. A Simple Protocol Using Underwater Epoxy to 
Install Annual Temperature Monitoring Sites in Rivers and Streams. Gen. Tech. Rep. RMRS-
GTR-###. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain 
Research Station. Available online: 
http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temp/downloads/2013_StreamSen 
sorEpoxyProtocol_RMRS_GTR.pdf  
 
 
 

 

 
Water Data Logger Installation  

1) Select a rock in secluded and shady location. A large boulder on the north side of the wetland 
would be ideal. If no rocks are present you may transport a rock to the site and attach the logger 
to it.  

2) Use wire brush to clean rock of any debris or algae. If no rock available use re-bar. 
3) Rub a half golf ball size of each epoxy together for one minute (wear gloves!). Place around rim 

of male portion of rad shield. Attach to rock.  
4) Zip-tie Tidbit to female portion of rad shield (write down serial number!). Make sure the side that 

says, 'Tidbit' faces out. Use teflon tape and screw female part on male part. 
5) Measure the distance between the surface of the water and the top of the logger shield in 

centimeters 
6) Measure the distance between the water’s edge and the logger in centimeters 
7) Take excellent waypoint and draw diagram of tidbit location. Take photo showing tidbit and 

surroundings. 
8) Flag the nearest location to the tidbit and label flag with cell #. 

 
Water Data Logger Download 

1) Locate data logger (Tidbit). Spend at least 1 hour searching for the tidbit. Make sure to bring a 
trowel and chisel. The housing may have been buried in silt or the cap may have been epoxied.  

2) Once the logger is located, take a photograph of the logger. Also take a photograph of the 
wetland.  

3) Measure the logger depth (centimeters)  
4) Measure the distance the logger is located from the water’s edge (centimeters).   
5) Unscrew the PVC cap and snip the zip tie holding the tidbit in place 
6) Ensure the LED bulbs are still attached on the front of the tidbit and that the sensor is still 

blinking. 
a. If the bulbs are broken or missing, collect the tidbit to bring back to the office. Remove all other 

materials from the field (leave no trace). Do not throw the tidbit away! 
7) Press the tidbit firmly into the shuttle coupler with the LED lights facing down and squeeze the 

black lever. Press hard enough that the lever bends.  
a. An amber light will blink if the data is downloading. Do not remove the tidbit from the coupler 

during the download.  

The ideal time to install data-loggers in small ponds is late summer or early fall when water 
levels are lowest. This allows the logger to be placed in a location where it is most likely to 
remain underwater for the entire year.  
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b. A red light will blink on the shuttle if it is not properly engaged. Remove the logger and gently 
clean the tidbit with the kimwipes and try again.   

c. A green light will blink when the data is done downloading. It will blink for 15 minutes. It is safe 
to remove the tidbit from the shuttle at this time. Press the black lever again to stop the green light 
from blinking.  

8) Record the serial number of the tidibit on your datasheet.  
9) Redeploy the tidbit by securing it in the PVC cap with a zip tie. Make sure the LED lights are 

facing outwards.  
10) Screw the cap back into the base.  
11) Mark the nearest spot on land with pink flagging. Make sure to label the flagging with a waypoint 

ID.  
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Water Temperature Data Logger Data Sheets (See  Appendix IIIa for complete amphibian datasheet) 
Water Data Logger Installation (most often in conjunction with an amphibian survey) 

 
Wetland ID: _________ Cell: ______ Date (e.g. 15 June 2014):_____________ Start Time: _______ Observer(s):______ 
 
Weather (circle one): Sunny,    Mostly Sunny,    Partly Sunny,   Overcast, Light Rain, Heavy Rain,   Snow 
 
Wetland Type (circle one): Natural Pond, Ephemeral Natural Pond, Constructed Pond, Modified Natural Pond, Lake,  
Stream , Channels Near Stream, Puddles, Emergent Wetland, Meadow, Forest-No Wetland, Not-Forested-No Wetland, 
Beaver Pond, Other: _____________  
 
Site is (circle one):   Wet   or    Dry           Search Type (circle one):   Full Perimeter, 500 Meter Shoreline, 30 Minute T.S.  
Wetland Waypoint: _________Lat:___________ Long: ______________   Wetland Photo ID: (W, cell#, P) ___________ 
TidBit: Yes or No  TidBit Waypoint: _____________ Lat: ___________Long:______________ TidBit SN: ___________ 

 Directions to Plot:  
 
 
 
 
Directions to Tidbit: 
 
 
 
 
 
Landowner Name: _______________________________ 
Landowner phone: _______________________________ 
 

 

Tidbit Diagram 
Tidbit Photo ID: _____________________________ 

Last Section (m): ___________ 

Total Perimeter (m): _________ 

Wetland Diagram 

Tidbit Depth (cm):____ 

Distance to shore (cm):______ 
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Water Data Logger Download (in conjunction with Air Temperature Logger takedown/replace) 

Front of datasheet 

Logger 
(CXXXPT _

2014)

45     
CXXXP45_ 

2014 

180  
CXXXP180

_2014

315 
CXXXP315

_2014
Tidbit  

WXXXTidbi
tP_2014

Wetland 
WXXXP_ 

2014

Tidbit  
Depth (cm)

Distance to 
water edge 

(cm)

Logger 
height (cm)

Waypoint 
ID

Cell #
Takedown 

Date 
(M/D/YY)

Takedown 
Time 

(Military 
time)

OBS

Pictures
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Back of datasheet 

CommentsWaypoint 
ID

Shade 
Metric

Logger on 
ground?

Logger 
Serial #

Habitat 
changes(i.e. fire, 

clear cut)

 Damage (i.e. 
tape rip, logger 
above water?)

 

441



SUPPLIES 

Item Number/
site Supplier Item # Web Page 

1 ½” x ¾” Schedule 40 
Reducer Bushing  1 PVC Fittings 

Online 439210 http://www.pvcfittingsonline.com/  

1 ½” Schedule 40 Threaded 
cap 1 PVC Fittings 

Online 448015 http://www.pvcfittingsonline.com/  

FX-764 Hydro-Ester Splash 
Zone & Underwater Paste 
(Fox Industries) 

 Simpson Strong-
Tie  http://www.strongtie.com/  

Plumber’s tape     

4” Zip Tie 1    

Vinyl gloves 2    

Containers for epoxy 2/person    

Wire Brush 1/person    

     

TidbiT V2 Water 
Temperature Logger 1 Onset Computer 

Co. UTBI-001 http://www.onsetcomp.com/  

Hobo Underwater Data 
Shuttle 1 Onset Computer 

Co U-DTW-1 http://www.onsetcomp.com/ 

Chisel 1/person    
 

Radiation Shield Construction Instructions: 

http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temperature.shtml 
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Appendix Vc: Air Temperature Algorithm 

Andrew Shirk (University of Washington) developed and wrote the algorithm code with input from  
Michael Lucid (Idaho Department of Fish and Game) and Dr. Sam Cushman (US Forest Service Rocky 
Mountain Research Station) 
 
We developed an algorithm which enforced the following 6 rules to determine if air temperature data 
was accurate or erroneous. 
 
1) Maximum allowed daily temperature: 38.8°C 
 
This was the maximum temperature recorded at SNOWTEL stations located within the study area from 
2010-2014.  
 
2) Minimum allowed daily Temperature: -30.0°C 
 
3) Minimum min-max daily temperature range: 2.0°C 
 
We assumed if the min-max daily temperature range was <2.0°C the data logger was affected by snow 
pack. 
 
4) Maximum temperature anomaly threshold: 2.5°C 
 
We assumed if the temperature spiked ≥2.5°C and the logger was affected by direct sunlight. 
 
5) Maximum allowed missing observations per day: 2 
 
Data for the entire 24 hour period was removed if >2 data points were not recorded by the data logger. 
 
6) Maximum allowed interpolated observations per day: 2 
 
If one data point was missing or determined erroneous by the algorithm, but was bounded by 2 
acceptable data points, a mean of the 2 bounding points was calculated to replace the erroneous point. 
Only 2 interpolated points were allowed be 24 hours period or the entire period was deleted. 
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