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Figure A.4. All mapped vernal pools at Sleeping Bear Dunes National Lakeshore.
Different colored pools correspond to the number of times the pool was identified using
three different remote sensing methods.
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Table A.1. Complete dataset of vernal pools from all five National Parks visited in this study. Continued on next page.

Pool ID Lat Long Pool width (m) Pool length (m) Pool depth {cm) Substrate Classification Indicator species
All13 46.953843 -50.874164 25 5 61 Clay Dec Spotted salamander (tadpoles/larvae/egg masses)
AlLlS 46.9484381 -90.879969 9 3 15 Clay Dec Wood frog (tadpoles/larvae/egg masses)
Al117 46.926813 -30.580763 18 18 30 Clay Dec Wood frog (adults), Wood frog (tadpoles/larvae/egg masses)
Al120 46.921613 -50.586332 18 7 30 Clay Dec Wood frog (adults)
Al123 46.919944 -90.626262 17 17 30 silt Dec Wood frog (tadpoles/larvae/egg masses)
All126 46.919754 -50.630622 30 20 30 Clay Con None
Al128 46.918902 -50.632024 50 7 30 Clay Dec Wood frog (adults)
Al132 46.9158 -80.628015 20 NA 91 Sand Dec Wood frog (tadpoles/larvae/egg masses)
All134 46.914237 -50.638659 20 20 15 Sand Dec None
All135 46.913835 -50.636626 15 15 61 Clay Dec None
Al148 46.879813 -50.502802 8 1 15 Peat Dec Spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams, Wood frog (adults), Woed frog (tadpoles/larvae/egg
All49 46.879732 -90.500685 7 1 15 Sand Dec masses), Spotted salamander (tadpoles/larvae/egg masses)
All150 46.879158 -50.502557 14 4 15 Sand Dec None
AlL56 46.796212 -50.658652 13 10 30 Sand Dec Wood frog (adults), Spotted salamander (tadpoles/larvae/egg masses)
AIL57 46.795326 -80.656573 50 24 15 Sand Dec Fairy shrimp
Al171 46.927525 -30.581854 18 18 61 Clay Dec Wood frog (tadpoles/larvae/egg masses)
All86 46.919458 -80.617579 18 18 15 Clay Dec Wood frog (tadpoles/larvae/egg masses)
All188 46.91932 -50.61885 15 8 15 Clay Dec None
Al198 46.879768 -50.501896 12 5 15 Sand Dec Spotted salamander (tadpoles/larvae/egg masses)
Al1%39 46.876501 -50.50465 14 16 8 Peat Dec None
Al4g 46.797208 -50.685585 10 15 30 Clay Dec None
Alag 46.795327 -50.692508 20 20 15 Clay Dec None
Al5 46.938553 -90.957139 11 9 30 Clay Dec Wood frog (adults)
IR10 48.132593 -88.516266 13 2 30 Sand Con None
IR113 47.985516 -88.931174 55 22 30 Clay Dec Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fairy shrimp, Fingernail clams, Blue-spotted salamander
IR114 47.5979 -88.547346 60 40 61 Silt Dec (tadpoles/larvae/egg masses)
IR115 47.977356 -88.94938 38 32 30 Sand Dec Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fairy shrimp, Fingernail clams, Blue-spotted salamander
IR116 47.955213 -89.012631 44 25 30 Peat Dec (tadpoles/larvae/egg masses)
Fingernail clams, Wood frog (tadpoles/larvae/egg masses), Blue-spotted
IR117 47.95111 -85.030832 36 30 91 Sand Open salamander (tadpoles/larvae/egg masses)
Fairy shrimp, Fingernail clams, Blue-spotted salamander
IR118 47.9403 -85.032391 12 14 61 silt Dec (tadpoles/larvae/egg masses)
Fairy shrimp, Fingernail clams, Wood frog (tadpoles/larvae/egg masses),
IR119 47.934801 -89.055323 24 21 30 Silt Dec Blue-spotted salamander (tadpoles/larvae/egg masses)
IR12 48.131229% -88.518853 17 6 61 Sand Con None
IR120 47.934009 -85.051817 90 20 15 Peat Con Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
IR121 47.92696 -89.08641 30 10 61 Silt Dec Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fairy shrimp, Fingernail clams, Blue-spotted salamander
IR122 47.925964 -85.093777 25 18 30 Clay Dec (tadpoles/larvae/egg masses)
Fairy shrimp, Fingernail clams, Blue-spotted salamander
IR123 47.955219 -85.012671 18 15 30 Clay Dec (tadpoles/larvae/egg masses)
IR13 48.131563 -88.521251 20 3 30 Clay Con None

Fingernail clams, Wood frog (adults), Wood frog (tadpoles/larvae/egg
masses), Blue-spotted salamander (adults), Blue-spotted salamander
IR136 47.910596 -85.14404% 40 25 61 Silt Open (tadpoles/larvae/egg masses), Other
IR138 47.967528 -88.964158 30 15 61 Clay Dec Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
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IR154
IR155
IR156

IR158

IR155

IR16
IR160
IR162

IR163
IR165
IR166
IR167
IR17

IR20
IR22
IR24

IR25

IR27
IR31
IR70
IRBO

IRB2
IRB3
IRS

PR1

PR12
PR13
PR21

PR31

PR32
PR33
PR35
PR37
PR3&
PR39
PR4

48.089933
48.100432
48.117243

48.129792

48.131666

48.127622
48.14686
48.144994

48.145026
48.123554
45.0115%4
48.009068
48.12758%

48.119608
48.113543
48.100364

48.100677

48.092021
48.086344
48.02585%
47.983242

47.977308
47.93512
48.13508%

46.574204
46.601554
46.496161
46.553757

46.619835

46.609726
46.534437
46.662637
46.549345
46.637411
46.616915
46.49155

-88.644429
-88.623114
-88.54691

-88.526477

-88.521168

-88.527356
-88.483535
-88.489648

-B8.485773
-88.529837
-88.8653581
-88.876591
-88.52785

-88.542554
-88.547113
-88.623189

-88.574255

-88.602221
-88.654821
-88.83172

-88.935323

-88.943373
-85.04803
-88.512477

-86.21673

-86.276797
-86.396462
-86.357185

-86.25355

-86.268814
-86.477845
-86.173254
-86.327227
-86.027305
-86.041761
-86.553742

35
a0
60

60

50

60
30
34

31
24
40
40
15

54
25
45

50

40
20
50
90

43
10
22

20
100
65
20

40

55
100
10
45
30
24
25

27

15

26

17

10
15
30

13
17
40
30
1

15

13

15

20
10
15
15

27
35
10

NA
25
NA
20

NA

NA
20
30
MNA
NA
NA
NA

61
30
30

61

61

61
61
15

61
61
30
61
61

61
30
30

61

91

30
15

30

30

91
30
15
61

30

122
30

61
15
61
15

silt
Sand
Sand

Sand

Sand

Sand
Sand
Sand

Sand
Sand
Clay
Sand
Bedrock

Silt
Sand
Sand

Sand

silt
Sand
silt
Clay

Silt
Silt
Sand

Sand
Sand
Sand
Sand

Sand

Sand
Peat
Sand
Sand
Sand
Sand
Sand
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Fingernail clams

Fingernail clams

Fairy shrimp, Fingernail clams

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpoles/larvae/egg masses)

Wood frog (tadpoles/larvae/egg masses), Blue-spotted salamander
(tadpoles/larvae/egg masses)

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpales/larvae/egg masses)

Fingernail clams

Fingernail clams

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpoles/larvae/egz masses)

None

Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams, Blue-spotted salamander (tadpocles/larvae/egg masses)
Fairy shrimp, Fingernail clams

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpales/larvae/egg masses)

None

Fingernail clams

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpoles/larvae/egg masses)

Fairy shrimp, Wood frog (tadpoles/larvae/egg masses), Blue-spotted
salamander (tadpoles/larvae/egg masses)

Fingernail clams

Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpoles/larvae/egg masses)

Fingernail clams, Blue-spotted salamander (tadpocles/larvae/egg masses)
None

Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses),
Eastern red -backed salamander

Blue-spotted salamander (tadpoles/larvae/egg masses)

Fairy shrimp

None

Fingernail clams, Fairy shrimp, Blue-spotted salamander
(tadpoles/larvae/egg masses), Spotted salamander (tadpoles/larvae/egg
masses)

Wood frog (tadpoles/larvae/egg masses), Spotted salamander
(tadpoles/larvae/egg masses), Blue-spotted salamander
(tadpoles/larvae/egz masses), Eastern red-backed salamander

None

None

Fingernail clams, Spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams

Fairy shrimp, Fingernail clams, Woed frog (tadpoles/larvae/egg masses)
Fairy shrimp



PRAO
PR42
PR44
PR45
PR4Y
PR4E
PR49
PR50
PR51
PR52

5B1
5B12

5B15
5B16

SB19
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5827
sB2t
5B3
SB30
5B33
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5SBet
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SBS
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Voyl250
Voy1349
Voyl600
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Voyl655
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Voyl668
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46.49557

46.648598
46.637307
46.552771
46.493442
46.462704
46.464855
46.536201
46.535517

44.708847
44.735973

44.716918
44.541843

44.707832
44.70514%
44.833214
44.941738
44.715434
44.719771
44.736476
44.726061
44.786448

45.005064
44.541205
44.71542%
44.733817

44.735357
44.940535
44.537086
44.713264

44.939757
48.596424
48.511853
48.506865
48.473146
48.466302
48.465048
48.46221

48.461666

-86.357158
-86.380521
-26.028003
-86.027356
-86.355773
-86.549

-86.582988
-86.551414
-86.475691
-86.476115

-86.184227
-86.057615

-86.107015
-83.912944

-26.186536
-26.168313
-85.912377
-85.816655
-86.109148
-26.11546

-86.081711
-86.083263
-26.047714

-86.117253
-85.816803
-86.115442
-26.090184

-26.072402
-85.816902
-85.823616
-26.186016

-85.818417
-93.202814
-93.088201
-33.067871
-93.055991
-93.070258
-52.936368
-92.887191
-92.902729

31
27
20
60
35
20

50
30
35

12
13

10
17

22
22
58
15
12
25
13
25
27

39
10
20
23

10
10
1
13

17
30
18
21
21
18
20
18
30

NA
NA
NA
NA
35
20
NA
20
20
NA

NA
NA

NA
17

NA
NA
58

NA
NA
NA
NA
NA
NA

28

NA
NA
NA

NA
NA

NA

NA
15
14
18
11
16
15
16
18

15
30
15
a0
61
15
15
30
30
30

61

61
61

61
a0
122
15
30
30
30
30
30

30
122
61
a0

30
122
30
30
15

30
30

61
15

30

Sand
Sand
Sand
Sand
Sand
Clay

Clay

Sand
Sand
Sand

Sand
Clay

Sand
Sand

Sand
Sand
Sand
Sand
Sand
Sand
Sand
Sand
Clay

Sand
Sand
Sand
Sand

Sand
Sand
Peat
Sand

Sand
Clay
Peat
Peat
Sand
Clay
Sand
Clay
Sand
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Open

Open
Dec

Open
Dec

Dec
Open
Open
Open
Open
Open
Dec
Open
Con

Dec
Open
Open
Dec

Open
Open

Fairy shrimp, Fingernail clams, Blue-spotted salamander
(tadpoles/larvae/egg masses), Spotted salamander (tadpoles/larvae/egg
masses)

Other, Wood frog (tadpoles/larvae/egg masses), Wood frog (adults)
Blue-spotted salamander (tadpoles/larvae/egg masses), Fingernail clams
Fingernail clams, Wood frog (tadpoles/larvae/egg masses), Other

Fairy shrimp

Nene

Fingernail clams

None

Wood frog (tadpoles/larvae/egg masses)

Wood frog (adults)

Fingernail clams, Wood frog (tadpoles/larvae/egg masses), Spotted
salamander (tadpoles/larvae/egg masses), Blue-spotted salamander
(tadpoles/larvae/egg masses)

Fingernail clams, Eastern red-backed salamander

Fingernail clams, Other, Spotted salamander (tadpoles/larvae/egg masses),
Blue-spotted salamander (tadpoles/larvae/egg masses)

Wood frog (adults)

Fingernail clams, Spotted salamander (tadpoles/larvae/egg masses), Blue-
spotted salamander (tadpoles/larvae/egg masses), Eastern red-backed
salamander

Spotted salamander (tadpoles/larvae/egg masses), Other

Wood frog (tadpoles/larvae/egg masses)

None

Blue-spotted salamander (tadpoles/larvae/egg masses)

None

Fingernail clams

Fingernail clams, Wood frog (adults), Other

None

Blue-spotted salamander (tadpoles/larvae/egg masses), Eastern red-backed
salamander

None

None

Blue-spotted salamander (tadpoles/larvae/egg masses), Wood frog (adults)
Fingernail clams, Spotted salamander (tadpoles/larvae/egg masses), Blue-
spotted salamander (tadpoles/larvae/egg masses)

None

Wood frog (adults)

Wood frog (adults), Wood frog (tadpoles/larvae/egg masses)

Wood frog (adults), Blue-spotted salamander (tadpoles/larvae/egg masses),
Eastern red-backed salamander

Fingernail clams

None

None

Nene

Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
None

Fingernail clams, Wood frog (adults)

Fingernail clams, Wood frog (adults)



Voyl669
Voyl672
Voyl692
Voyl705
Voyl708
Voyl714
Voyl722
Voyl729
Voyl732
Voyl736
Voyl756
Voyl763
Voyl768
Voyl772
Voyl776
Voyl838
Voy2
Voy21
Voy38
Voyd
Voyb
Voy7
Voys
Voyuntitled

48.461301
48.460278
48.443466
48.44414
48.442631
48.4413%6
48.439122
48.437408
48.43642
48.435408
48.431875
48.4313
48.430599
48.429504
48.429323
48.421316
48.587865
48.478701
48.407241
48.582691
48.581908
48.583188
48.588458
48.427168

-52.915689
-52.834551
-52.900118
-52.835056
-52.810808
-52.845546
-92.734214
-52.956555
-92.771767
-52.736464
-52.846314
-52.934617
-52.951532
-52.853401
-52.800443
-52.845458
-93.182665
-93.072008
-52.844578
-93.145815
-93.138618
-93.137608
-93.150652
-52.845581

35
20
17
100
38
11
25
30
20
15
24
20
50
11
30
16
28
50
30
40
15
20
30
20

10
10
50
13

10
25
10
15
18
20
50

20
10
15
50
25
20
1

28
20

30
15
15
30
30
15
30
30

61
15
30
15

15
61
30
15
61
15

30
15

Clay
Sand
Clay
Clay
Clay
Clay
Clay
Sand
Clay
Clay
Sand
Clay
Clay
Clay
Sand
Bedrock
Clay
Clay
Clay
Clay
Bedrock
Sand
Clay
Clay

Open

Open

Open
Dec
Con
Dec
Dec
Con

Wood frog (adults), Fingernail clams

None

Blue-spotted salamander (tadpoles/larvae/egg masses)

Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams

Blue-spotted salamander (tadpoles/larvae/egg masses)

Blue-spotted salamander (tadpoles/larvae/egg masses)

Fingernail clams

None

Fingernail clams

Wood frog (adults)

None

Wood frog (adults)

Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams, Blue-spotted salamander (tadpoles/larvae/egg masses)
Fingernail clams

Fingernail clams

None

None

None

None

None

None

None
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Appendix B. Data Sheet

Vemal Pool Monitoring Form Qcoae
.e,,g Mo Npen Maodified- for NPS 20.20- Standard MVPP Monl!:orlng Data Form qcinitials
Features Inventory Michigan Vemal Pools Project Date Entered:
MICHICANSTATE | Extension Vemal Pool Patrol Hub - Contact MNFI at (517) 284-6200
1a) Observer Information [ Visit 1 [] Visit 2 [ Visit3 Time: from CJAM [JPM to [JAM [PM
Name(s): Date:
1b) Property Information  Ownership? [ ] Public [ ] Private  Landowner/Manager Name:
Site name: Address:
Plot # Gity: State: p:
2a) Vemnal Pool Location  Was pool mapped as a Potentia Vemal Pool (PVP)? [ Yes [] No
Pool ID # New Pool ID # Enter coordinatesin Decimal Degrees (. Latitude: 44.764322 Longitude: - 72.654222)
Township/Range/Section/1/4 info : Ltitude: Longitude:
For verification of PVPslocation pleaseenter namesand coordinates forthe nearest crossroads.
County: Record as Dedimel Degress as shown above
Method for locating pool? [] In the Field Latitude: Longitude:
[JGPS [JTopoMap [ GoogleEarth ] AirPhoto  Crossroad names:
2b) Brief Site Directions to Pool **
Spring canopy cover Coniferous canopy cover (over pool)  Coniferous basl area w/in 30m
Oo% 1-9% Qo% Orex Oo% 0O1-9%
010-25% (026-50% Exact D1o-25% O 25-50% 0 10-25% (0 26-50%
0 50-75% () +75% 0Os5075% () +75% 0 50-75% O +75%

** WWritten site directions to pool (This should include: (1) description of a logica starting point; (2) the distance from the starting point to poal; (3) the direction of travel; and (4) distinctive
landmarks and water bodies.): For example 'Enter Robinhood Park on the trailhead at | ordan Road. Follow the trail west approximately 1/2 mi. Thisis thefirst pool on your left, just behind a low
stone wal.!

3a)Pool Type IsthisaVemal Pool? []Yes [JNo []NotSure Pool Photo Numbers:

] Open Pool [] Sparsely Vegetated Pool (] ShrubbyPool
[ Forested Pool [ Marsh Pool [] Other(describe): Classic  Complex

3b) Presence of Inlet or Outlet Open  Closed

Isthis pool isolated or connected to a part of another water feature? [Jeulvert []lake [] open/emergent/shrubby wetland

[] Yes, poolisisolated [] No, pool isconnected to:  (check ALL that apply) []stream [ ditch [ forested wetland [ vemal pool
If inlet/outlet is present, indicate type: [] permanent [] temporary [] donotknow [ none

3c) Surmounding Habitat (vithin 100 feet of pool) (check ALL that apply)

[ Upland Dedduous Forest ] Lowland DeciduousForest  Disturbances: [] Powerlineright-of-way [ other:

[] Upland Coniferous Forest ] Lowland Coniferous Forest [] Agriculture [] Light development (<25%)  [] No disturbances
[] Upland Mixed Forest [ Lowland Mixed Forest [[] Road/driveway  [] Intensive development (=25%)
[] Floodplain [] Grassland or open [ paved [] Minor logging ( >or =70% canopy remaining)
[[] Emergent Wetland (marsh, bog) [ dit/gravel ] Major logging ( <or =70% canopy remaining)
4a) Approximate Maximum Pool Depth 4d) Approximate Size of Pool (at maximum capacity - at widest and longest points)
[ Ankle-desp (<6") [] Hip-deep (2-3ft) \Width: feet
[ Shin-deep (6-12") [] Chest-deep (34 ft) Length: feet
[ Knee-deep (12-24)  [] Deeperthan 4ft Sizedetermined by: [] Pacing [] Measuring [ Using GPS
4b) Water Level at Time of Survey (check one) 4e) Substrate (when dry - check ALL that apply)
[ Full/Nearly full 75-100% [] Lessthanhalf 254%% ] Leaf litter [ Sand - Gravel [ Unknown
[ Partially full 50-74% [0 Dry/mostlydry 0-24% ] Bedrock [] Muck - Peat [] Other:
4c) Water temperature (F): [ Loam [ Silt - Clay

Page1of2

Figure B.1. Page one of the Michigan Vernal Pools Project data sheet, edited for this
study.
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4f ) Vegetation in Pool 4h) Cover (Any material in the pool that can provide egg

Are trees (trees=or >4"in diameter) present in the basin? (check one) attachment sites and offer concealment to adults and/or
[ONe [ Yes, within pool basin [] Yes, but only at the edge larvae; check all that apply):

[ Shrubs [ Submergent vegetation
#of trees only within the pool basin? [ live and/or [] dead/snags

[ Branches, twigs [ Logs or large woody debris

[ Sphagnummoss ] Emergent vegetation (grasses, cattails)
[ Algae [ Other:

] Leaf litter

% Cover within the pool (check one):

Floating vegetation: [] 0% []1to9% []10to25% [] 26t050% [ >50%

Emergent vegetation: [] 0% [] 1to 9% [] 10to 25%[] 26to50% []=>50%

Shrubs: [] 0% [] 1to 9% []10to25%[] 26t050% [] =50%

Tree canopy over pool basin (when leaves are fully out): [ 0% []1to9% []10to25% [] 26to50% [] =50%
4g) Pool Disturbance (in pool, immediately adjacent or along shore of pool - check all that apply)

[] Dumping - Refuse [JFilling [] Invasive Species Present
[ Ditching - Draining [ Sediment [ Purple loosestrife [ Garlic mustard
[ Agricultural runoff [J Vehide ruts [] Reed canary grass [] Other:

[ Cultivation - Livestock [T Presence of rock pile or other anthropogenic disturbance [] No disturbances

5) Indicator Spedies and Additional Spedies (if other species are observed please list below in blank fields under Fingemail Clams)

Provide a photograph of each indicator spedes (adults, juveniles/larvae, or egg masses ) observed. Pt f spedes ob equired.
Egg Masses Photo?
Spedies Observed Adults Tadpoles/Larvae Nurrber Edtimated Counted Yes Notes/Photo ID#
Wood Frog O O O
Spotted Salamander ] ) O
Blue-gpotted Salamander ] ] ]
Fairy Shrimp
Fingemail Clams
[] [l [
[l L] L]
[ 0 O
] O O
[l L] L]
L] 0J U
[] [l O
Were any of the following observed? (check ALLthat apply)
[] Fish: (indicate all lengths observed) [ ] <3" [] =3" [] Green frogs: [] tadpoles [] adults
[ Bullfrogs: [ tadpoles [] adults [] Other:
Comments: Draw diagramof pool (incdude landmarks, location of indicated spedies,

north amow and area surveyed if entire pool was not surveyed):

Watercolorl | pH | |

Pool condition (circle): poor good excellent

Ash tree presence (y/n) I:I % Ash trees dead E
Invasive species

individual/few/several[] 1000 ft2 (half tennis court) O
1000 ft2 to 0.5 acre [ ] 0.5 acre to 1 acre[] =1acre[]

Restoration potential D
disturbance easily fixed, site in fair to poor conditions
disturbance fairly easily fixed, site in fair to poor condition
disturbance hard to fix/expensive, site in good condition D
in good to excellent condition, site is very difficult to fix |—|

Page2of 2

Figure B.2. Page two of the Michigan Vernal Pools Project data sheet, edited for this
study.
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