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Model Methods
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Development of the Conceptual Model
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Description of the GFLOW model
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Application of the model
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Explanations for maps developed in 
support of the Bayshore Blufflands State 
Natural Area project, Door County, 

Wisconsin, 2014.
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Plate 1:  Groundwater contributing area
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Plate 2: Land surface elevation
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Plates 3A and 3B: Surface watersheds
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Plate 4: Closed Depressions
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Plate 5: Karst features
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Plate 6: water wells
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Plate 7: Aquifer thickness
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Plate 8: Surface hydrologic features
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Plate 9: Sur�cial geology
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Plate 10: Water table elevation
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Plate 11: Groundwater recharge
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Plates 12A, 12B: Shallow bedrock and shallow water

Plate 12A: shallow bedrock.  
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Plate 12B: wet soil or shallow groundwater
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Plates 13A, 13B, 13C: Groundwater Quality
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 using a soil-water balance model.
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Shallow Bedrock (NRCS, 2014)
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Areas of shallow groundwater or wet soil based on soil surveys.
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BSPOA 2014 Green Bay Water testing preliminary report  
9/27/2014 

Water Samplers:   Nancy Aten, Dan Collins, Beth Gauger, Bill Rix, Teresa Searing 
Water Testing:   UW-Oshkosh, laboratories under the supervision of Dr. Greg Kleinheinz  

The BSPOA board approved funds to perform E. coli and total Phosphorus(1) testing at several sites along the 
BSPOA Green Bay shore area to assess the near shore water safety for the benefit of our members.  The E. coli 
levels are tested at all public beaches in Door County, Monday through Thursday from Memorial Day to Labor 
Day.  The BSPOA tests use the same protocols and laboratories but are run only one time each month.  The 
total costs for this project to BSPOA will not exceed $400 for 2014 and is expected to be lower.   

Samples for E. coli testing were collected at six locations along Bay Shore Drive in 2014.  E. coli can be 
harmful to humans.  The presence of E. coli can be caused by fecal matter from animals or humans coming in 
contact with water.  When E. coli test results for public beaches generate standardized test readings above 235 a 
caution advisory is issued, above 1000 and the beach is closed.  Twenty-one E. coli testing samples were 
collected over three months (June, July and August) from the waters of Green Bay.  Of these samples one was 
above 235 and one was above 1000.   The Culvert on Bay Shore Drive near 5777 (a.k.a. Schaefer Creek) was 
also tested and also presented one reading above 235 and one reading above 1000.   The test data for BSPOA is 
combined with the publically available Frank Murphy Park data for purposes of comparison.  

 
This chart shows BSPOA E. coli test result value (bubble size)  

by date (bottom axis) vs. Bay Shore Drive Address (left axis) 

Comments from Dr. Kleinheinz regarding the E. coli tests results:  
“the (BSPOA) E.coli numbers are variable with some very high readings suggesting there is some contribution 
nearby...pet waste, etc. or possibly an issue with sampling. This may want to be investigated. It is rare to see 
those very high numbers that often in Door County.”

Comments from Dr. Kleinheinz regarding the repeatedly high reading at the culvert under Bay Shore Drive: 
“This is fairly common as wetlands and inputs from animals, etc. can cause elevated E.coli. We see this in many 
places. I would have to look at the site a bit more to better understand things. However, with the history I would 
suspect that there are a few input prior to the culvert. “ 



The BSPOA has tested for E. coli at various times and locations going back to 2004. Historic data is helpful in 
establishing trends and spotting any changes that might impact beach safety for BSPOA members.  The 
summary historic data is combined with the data collected for 2014 seen in Table 1 at the end of the report. 

Samples for Phosphorus were collected at six locations along Bay Shore Drive in 2014.  Phosphorus can be a 
cause of several problems with beach usability including; noxious Cladophora and hypoxia an ecological 
functional collapse due to lack of oxygen.  A condition of hypoxia is known to form in Green Bay waters 
between Sturgeon Bay and Dyckesville.  The WDNR reports that 45% of the total Phosphorus in Green Bay is 
from agricultural activities.  Sixteen samples were collected over three months from the waters of Green Bay for 
total Phosphorus testing.   Of these samples all were above the WDNR’s recommended level for Phosphorus of 
0.007 mg/L (2) for open water measurements.   Frank Murphy Park does not test for Phosphorus.   

 
This chart shows Phosphorus test result value (bubble size)  

by date (bottom axis) vs. Bay Shore Drive Address (left axis) 

Comments from Dr. Kleinheinz regarding the Phosphorus tests results:  
“P (Phosphorus) levels are actually pretty high compared to open water in Lake Michigan...see: 
http://www.epa.gov/grtlakes/monitoring/limnology/index.html#phosphorus 
I suspect the higher levels in the mouth of the Fox River are being diluted as they enter the bay and then move 
to the lake. I will see if we can find some details on the open bay.” 

Notes: 
(1)The total phosphorus test measures all the forms of phosphorus in the sample (orthophosphate, condensed phosphate, and organic 
phosphate).  

(2)Data provided by the state Department of Natural Resources show that phosphorus levels in parts of Green Bay have been, in most 
years, far beyond what is considered healthy. The target level for the open waters of Lake Michigan is 0.007 milligrams per liter. In 
recent years, levels 30 times that amount have been detected in the bay.    
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0.0 Background and Overview
 This survey spans twelve sites throughout the southwestern portion of Door County in 
order to:

1) Outline common taxa found throughout the Door County Land Trust
2) Compare taxa with those found at 8 sites during a 1999 DNR survey
3) Apply an index of biological integrity as an indicator of overall water quality
4) Identify any rare, threatened, endangered, or invasive species

 Regional dolomitic karst geology creates a unique hydrologic system in which water 
quality is governed by dolomitic bedding plane and vertical joint transport which may carry 
agricultural or municipally sourced nutrients and bacteria. This high porosity and often open 
channel transport lends little or no filtration of contaminants and allows rapid groundwater 
velocity over long distances and often multiple unpredictable flow paths. Water table levels 
fluctuate drastically throughout the summer season with dissipation of spring snow melt and 
groundwater pumping. With a typical bedrock depth of a few feet throughout the area of interest, 
wetlands and the Niagara dolomite upper aquifer system are intricately connected in both a 
physiochemical and biological nature. 
 These waterbodies include primarily cool water ephemeral pools which are spring fed 
and often further interconnected via surface flow pathways. As a result, macroinvertebrate 
habitats are extremely dependent on groundwater derived water quality and a consistent influx 
from groundwater springs for pools to remain cool and well oxygenated. These oligotrophic to 
mesotrophic wetlands are extremely sensitive to nutrient input, with invertebrate habitat 
drastically altered with the introduction of algae and excessive macrophyte growth. 
 These karstic wetlands are of unique value to the state of Wisconsin and represent pristine 
aquatic habitat for macroinvertebrates as well as frogs, salamanders, and occasionally fish. 
Additionally, these wetlands harbor macroinvertebrate genera exclusively endemic to ephemeral 
habitats (e.g. caddisfly family Limnephelidae, with eggs modified for drying periods). Waterfowl 
and other terrestrial organisms likewise depend on these systems throughout the spring to early 
fall as a crucial food and water resource. As such, both terrestrial and aquatic ecosystems 
throughout Door County and along the escarpment depend upon these exceptionally sensitive 
and pristine wetland complexes. 
 Genera listed in tables here include adult and larvae forms, number, lack or presence 
during a 1999 DNR survey, and common name. Additional information is available in Excel 
spreadsheets provided to the Land Trust, including feeding guilds, relative abundance, etc. 

0.1 Table of Contents

Methods.......................................................3
Site Overview and Taxonomy.....................4
General Taxonomic Overview...................19
Land Management Recommendations......21
Bibliography..............................................22
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1.0 Methods
 Ponds and wetlands were surveyed following a Minnesota Pollution Control Agency 
Protocol: “Macroinvertebrate Community Sampling Protocol for Depressional Wetland 
Monitoring Sites,” and a corresponding index of biological integrity (Uzarski et. al., 2004) was 
applied defining all wetlands as “Wet Meadow Zone.” This index of biological integrity 
incorporates various factors including relative abundance, richness, evenness, Shannon diversity 
index, and Simpson index to culminate in an overall generic score. 
  Dip net surveys are completed in two efforts, with each effort consisting of five dip net 
samples. Each dip net sample covers approximately ten feet of substrate. Dip net samples were 
taken amongst various microhabitats at each site in a proportional representation. Dip net 
samples were placed on a 1/2 inch wire frame, and vegetation was picked for approximately 10 
minutes while invertebrates were allowed to fall into a tray below. Resulting samples were 
collected and stored in 70% isopropyl alcohol and glycerin. 
 Following dip net surveys, five bottle traps per site were placed over two nights in order 
to accommodate one complete diel cycle, targeting nocturnal and drifting species. Bottle traps in 
this case were especially useful in capturing adult coleoptera which are strong swimmers and 
may avoid dip net surveys, and as indicators for the presence of zooplankton, tadpoles and 
salamanders. During the July survey, bottle traps were not used, but rather a second dip net 
sample (two repetitions with ten samples each) was applied at each site in order to sample 
microhabitats more widely. 
 Invertebrates were keyed against invertebrate key “An Introduction to the Aquatic Insects 
of North America, Fourth Edition” (Merritt et. al., 2008), and Thorp and Covich (1991).
 Chemistry samples were taken at each site with an Oakton Water Quality probe provided 
by the Land Trust. Parameters taken by this probe include temperature, pH, TDS (reported as 
TSS as filters were not available), and salinity. Salinity values given by the probe were extremely 
inconsistent and disregarded despite previous calibration (levels consistently greater than 300 
parts per thousand). Throughout July sampling, samples were taken for total orthophosphate 
which was analyzed by absorbic acid method. All wetlands are slightly basic in pH which may 
be attributed to bicarbonate buffering capacity provided by groundwater inflow. 
 Due to drying, 7 sites were sampled in June, and 6 were sampled in July (pool at 
Bayshore Blufflands Natural Area had dried). 
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2.0 Site Overview
Site # Description Sample 

Date
Coordinates °C pH TSS

(ppm)
IBI 

Score
Genera

Richness

1 Hutter Tract Vernal Pond 6/23/2014
7/12/2014

N 44° 56.726’
W 087° 22.718’

13.8
25.2

7.6
8.02

N/A
313

33
35

11
15

2 Small Spring Pond North of Carlsville 
Road -Marquadt Property

6/22/2014
7/13/2014

N 44° 56.777’
W 087° 22.628’

10.4
10.3

7.65
8.01

N/A
304

19
25

5
7

3 Large Spring Pond - Marquadt 
Property

6/22/2014
7/13/2014

N 44° 56.871’
W 087° 22.661’

19.4
19.4

7.68
8.23

N/A
301

27
31

14
13

4 Ephemeral Pond - Marquadt Property 6/22/2014
7/13/2014

N 44° 56.934’
W 087° 22.584’

18
23.6

7.88
8.68

N/A
324

31
37

15
10

5 Wetland Near Outlet - Marquadt 
Property

6/23/2014
7/12/2014

N 44° 56.975’
W 087° 22.718’

14
17.2

7.72
7.91

N/A
305

23
21

10
9

6 Outlet Stream - Marquadt Property 6/23/2014
7/12/2014

N 44° 56.975’
W 087° 22.727’ 

13.5
17.1

7.74
8.14

N/A
302

21
17

6
7

7 Seep to Woodland Pool - Spring Lane 5/22/2014 N 44° 59.869’
W 087° 20.201’

9 N/A - 23 5

8 Woodland Pool - Spring Lane 5/22/2014 N 44° 59.952’
W 087° 20.187’

11.1 N/A - 31 10

9 Sturtzl Property No Sample - - - - - -

10 Carlyle Property No Sample - - - - - -

11 Bayshore Blufflands Natural Area 6/23/2014 N 44° 56.232’
W 087° 22.903’

20 7.46 - 31 4

12 Outlet to Green Bay at Park Dry - No 
Sample

N 45° 00.805’
W 087° 20.078’

- - - - -
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 Due to the karst hydrology of these systems, a number of sampling sites dried at various 
times throughout the summer months. Sites #7 and 8, a part of the same wetland complex south 
of Spring Lane, were sampled in late May and it was decided that sampling would be delayed for 
one month as the samples showed little diversity and lacked ephemeroptera larvae and anisoptera 
nymphs, among others. This wetland complex, the largest of any sampled throughout the area of 
interest, quickly dried between the May and June survey dates. This drying time is much earlier 
than expected (late summer to early fall), and rapidly drained a surface area of several thousand 
square meters with a maximum depth greater than four feet. It is likely that this ephemeral 
wetland is being impacted by nearby groundwater pumping which may have reversed flow from 
the spring at the southeast corner (Site #7). Other sites drying prior to the June sampling date 
include Site #10 (Carlyle Property), a privately owned wetland west of Bayshore Drive bordering 
Green Bay, and Site #12, an outlet to Green Bay at Murphy County Park just southwest of the 
beach area and parking lot. This outflow is highly seasonal and dependent upon spring runoff. 
 Names used to describe these pools and property owners were borrowed from the 1999 
survey carried out by Dr. Kurt Schmude as to provide a simple means for comparison. Land 
owners in many cases have changed since this survey and may no longer be current.

2.1 Hutter Tract Vernal Pond
 This is a relatively small pond 
located just south of Carlsville Road and 
east of Bayshore Drive. The fetch runs 
from east to northwest and deepens 
westwardly toward Bayshore Drive. The 
pool is relatively narrow in width 
(approximately 7 to 20 feet). Given the 
relatively small surface area of this pool, 
the macroinvertebrate community is 
robust and extremely diverse. This pool 
holds an exceptional number of 
predatory macroinvertebrates including 
anisoptera, zygoptera, and diving 
beetles, which as predators depend upon 
a well developed prey community as a 
food source. This pool in particular is a 
key resource for anisoptera nymph 
development and should be considered 
of utmost importance to the Land Trust.
 Habitat throughout this vernal pond includes light algal growth, emergent and submerged 
vegetation, and leaf litter. The substrate is primarily vegetative. Surrounding plant growth 
includes short brush and alders, with some overhanging branches providing shaded cover. In 
July, this was the warmest of all water bodies sampled (25.2°C). Water here is rather stagnant 
and likely warms throughout the summer months due to lack of flow. The pool retained 
significant volumes of water throughout all sampling dates.
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2.1.1 Taxonomy
June Sample

Order Suborder Family Genus Larvae/
Adult

# Present 
1999

Common Name

Trichoptera Limnephelidae Limnephilus L 3 F:Y G:Y Caddisfly
Coleoptera Dytiscidae Dytiscus L 5 F:Y G:Y Pred. Diving Beetle
Coleoptera Dytiscidae Agabus L 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Copelatus A 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Eretes A 2 F:Y G:N Pred. Diving Beetle
Odonata Anisoptera Libellulidae Sympetrum L 1 F:N G:N Dragonfly
Odonata Zygoptera Coenagrionidae Enallagma L 2 F:N G:N Narrow Winged Damselfly
Amphipoda Gammaridae Crangonyctidae Crangonyx A 13 F:Y G:Y Cave Amphipod
Isopoda Asellota Asellidae Caecidotea A 3 F:Y G:Y Freshwater Sow Bug
BasomattophoraBasomattophora Lymnaeidae Stagnicola A 12 F:Y G:Y Snail

Physidae Physa A 1 F:N G:N Snail

July Sample
Order Suborder Family Genus Larvae/

Adult
# Present 

1999
Common Name

Trichoptera Limnephelidae Limnephilus L 3 F:Y G:Y Caddisfly
Coleoptera Dytiscidae Dytiscus L 1 F:Y G:Y Pred. Diving Beetle
Coleoptera Dytiscidae Laccodytes A 3 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Copelatus A 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Cybister A 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Laccophilus A 2 F:Y G:Y Pred. Diving Beetle
Hemiptera Gerridae Trepobates A 3 F:Y G:N Water Strider
Hemiptera Pleidae Neoplea A 4 F:N G:N Pygmy Backswimmer
Odonata Anisoptera Libellulidae Sympetrum L 32 F:N G:N Dragonfly
Odonata Zygoptera Lestidae Lestes L 1 F:Y G:Y Damselfly
Amphipoda Gammaridae Crangonyctidae Crangonyx A 6 F:Y G:Y Cave Amphipod
BasomattophoraBasomattophora Lymnaeidae Stagnicola A 53 F:Y G:Y Snail

Physidae Physa A 9 F:N G:N Snail
BasomattophoraBasomattophora Planorbidae Gyraulus A 13 F:Y G:Y Snail
Veneroida Sphaeriacea Sphaeriidae A 2 F:Y Fingernail Clam
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 The presence of anisoptera nymphs in this vernal pond increased drastically from June to 
July (from 1 to 32 individuals). The ecosystem is heavily centered upon predaceous genera of 
anisoptera, zygoptera, and aquatic coleoptera. The largest adult predaceous coleoptera of all 
sampling sites were found within Site #1. Crangonyx likely serve as an important food source for 
these predatory macroinvertebrates, along with various hemiptera. Correspondingly, amphipod, 
trichoptera, and isopod relative abundance declined throughout summer months as predatory 
odonata and hemiptera increase. Ephemeroptera (mayflies) were not present at this site despite 
being rather ubiquitous among other sites, which may be attributed to heavy predation along with 
the loss of isopods in the July sample. 

2.2 Small Spring Pond - Marquadt Property
 This is a small spring pond just North of Carlsville Road and east of Bayshore Drive. The 
pond lies just northeast (across Carlsville Road) of the Hutter Tract Vernal Pond. Sandy 
groundwater springs feed this pond which connects at the northwest corner to a stream running 
through the Marquadt property. Water clarity is exceptional, and the pond is not highly 
productive. The macroinvertebrate community is dominated by crustacea (amphipoda and 
isopoda). Bottle traps showed no indication of zooplankton, tadpoles or salamanders. Although 
index of biological integrity scores are fairly low for this pool, this likely reflects lack of habitat 
diversity and little vegetation rather than poor water quality. No predatory genera were found 
here, and as such the community composition remained fairly constant throughout sampling 
dates.

 

30%

7%

30%

7%

20%

7%

Site #1: June Relative Abundance

1%

56%

4%

25%

5%
6%2%

Site #1: July Relative Abundance

Trichoptera Coleoptera
Odonata Amphipoda
Isopoda Gastropoda

Trichoptera Coleoptera
Hemiptera Odonata
Amphipoda Gastropoda
Verneroida
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2.2.1 Taxonomy
June

Order Family Genus Larvae/
Adult

# Present 
1999

Common Name

Trichoptera Limnephelidae Limnephilus L 2 F:Y G:Y Caddisfly
Amphipoda Crangonyctidae Crangonyx A 11 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 6 F:Y G:Y Freshwater Sow Bug
Basomattophora Lymnaeidae Stagnicola A 1 F:N G:N Snail
Basomattophora Planorbidae Gyraulus A 2 F:N G:N Snail

July
Order Family Genus Larvae/

Adult
# Present 

1999
Common Name

Trichoptera Limnephelidae Limnephilus L 2 F:Y G:Y Caddisfly
Hemiptera Gerridae Trepobates L 3 F:Y G:N Water Strider
Amphipoda Crangonyctidae Crangonyx A 11 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 16 F:Y G:Y Freshwater Sow Bug
Basomattophora Lymnaeidae Stagnicola A 3 F:N G:N Snail
Basomattophora Planorbidae Gyraulus A 2 F:N G:N Snail
Veneroida Sphaeriidae Pisidium A 2 F:N G:N Fingernail Clam

8%
5%

13%

41%

28%

5%

Site #2: July Relative Abundance

14%

27%

50%

9%

Site #2: June Relative Abundance

Trichoptera Amphipoda
Isopoda Gastropoda
Veneroida Hemiptera

Trichoptera Amphipoda
Isopoda Gastropoda
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2.3 Large Spring Pond - Marquadt 
 Property
 This is the largest and deepest permanent 
water body sampled. A number of springs arise 
and feed the pond directly. At the northwestern 
corner, the pond is connected to a shallow 
wetland system (Site #5), as well as a small low 
flow creek at the southeastern edge. This pond is 
most drastically influenced by nutrients and has 
become extremely eutrophic. Nuisance algae 
growth has largely overtaken endemic 
macrophytes. Substrate samples indicate that the 
pond is transitioning from a primarily sand 
substrate toward an organic rich silt from excess 
deposition of organic carbon.  Although this 
pond is highly productive due to significant 
primary production, gastropods have become 
exceptionally abundant (see relative abundance) 
scraping upon filamentous algae. This condition 
is common for vernal pools suffering from 
eutrophication (Colburn, 2004). This site held county records for Microvelia bunoi, Gerris 
insperatus, Enochrus cinctus, and Enochrus horni during the 1999 survey. Most unfortunately, no 
members of these genera were found in 2014, which may be due to the shift in community 
structure following algae colonization and substrate transformation. 

2.3.1 Taxonomy 
June

Order Suborder Family Genus Larvae/
Adult

# Present 
1999

Common Name

Coleoptera Dytiscidae Hygrotus A 1 F:Y G:Y Pred. Diving Beetle
Odonata Anisoptera Libellulidae Plathemis L 1 F:Y G:N White Tail Skimmer Dragonfly
Odonata Anisoptera Aeshnidae Anax L 1 F:Y G:Y Darner Dragonfly
Hemiptera Heteroptera Notonectidae Notonecta A 1 F:N G:N Pred. Diving Beetle
Trichoptera Polycentropodidae Polycentropus L 1 F:N G:N Caddisfly
Trichoptera Limnephelidae Limnephilus L 9 F:Y G:Y Caddisfly
EphemeropteraEphemeroptera Leptophlebiidae Leptophlebia L 18 F:Y G:Y Mayfly
Diptera Chironomidae L 2 F:N G:N Chironomid / Midges
Amphipoda Gammaridae Crangonyctidae Crangonyx A 35 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 3 F:Y G:Y Freshwater Sow Bug

Lymnaeidae Stagnicola A 121 F:N G:N Snail
Physidae Physa A 107 F:N G:N Snail

Veneroida Sphaeriacea Sphaeriidae Pisidium A 1 F:N G:N Fingernail Clam
TrombidiformesProstigmata A 1 N True Water Mite
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July
Order Suborder Family Genus Larvae/

Adult
# Present 

1999
Common Name

Coleoptera Dytiscidae Derovatellus A 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae A 1 F:Y G:N Pred. Diving Beetle
Odonata Anisoptera Libellulidae Sympetrum L 3 F:Y G:N White Tail Skimmer Dragonfly
Odonata Zygoptera Lestidae Lestes L 16 F:N G:N Darner Dragonfly
Hemiptera Heteroptera Notonectidae Notonecta A 1 F:N G:N Pred. Diving Beetle
Hemiptera Heteroptera Corixidae A 1 F:Y Pred. Diving Beetle
Trichoptera Limnephelidae Anabolia L 1 F:Y G:Y Caddisfly
Diptera Chironomidae Chironomus L 1 F:N G:N Chironomid / Midges
Amphipoda Gammaridae Crangonyctidae Crangonyx A 20 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 9 F:Y G:Y Freshwater Sow Bug

Lymnaeidae Stagnicola A 128 F:N G:N Snail
Physidae Physa A 76 F:N G:N Snail

BasomattophoraBasomattophora Planorbidae Gyraulus A 24 F:Y G:Y Ram’s Horn Snail

76%

0%0%1%0%

6%

1%

12%
0%3%

Site #3: June Relative Abundance

87%

0%1%3%
8%1%0%

Site #3: July Relative Abundance

Trichoptera Coleoptera
Amphipoda Isopoda
Ephemeroptera Hemiptera
Diptera Veneroida
Hydrachnoidea Gastropoda

Trichoptera Coleoptera
Amphipoda Isopoda
Hemiptera Diptera
Gastropoda
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2.4 Ephemeral Pond: Marquadt 
 Property
 The Marquadt Ephemeral Pond is a 
wooded wetland which shows exceptional 
genera richness (10 and 15 in June and July, 
respectively). Habitat is rich in leaf litter, 
submerged and emergent vegetation, floating 
logs and detritus, with good water clarity and 
little algae growth. Trichoptera production here 
outweighs all other sampling sites, with 
trichoptera being very abundant adjacent to 
shorelines throughout both wooded and 
vegetative areas, but declining in the July 
sample likely due to both predation and 
hatching. Trichoptera collected here in July were 
nearly all preparing for hatch (strongly encased 
and developing wing pads). Site #4 was also the 
only found to host Megaloptera (fishfly larvae) in 
2014. 

2.4.1 Taxonomy
June

Order Family Genus Species Larvae
/Adult

# Present 
1999

Common Name

Coleoptera Dytiscidae Dytiscus L 3 F:Y G:Y Pred. Diving Beetle
Coleoptera Dytiscidae Hydrotrupinae hydrotupes A 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Hydroporinae A 1 F:Y G:N Pred. Diving Beetle
Megaloptera Corydalidae Chauliodes latreille L 1 F:N G:N Fishfly
Odonata Libellulidae Erythemis L 1 F:N G:N Pondhawk Dragonfly
Odonata Lestidae Lestes L 1 F:Y G:Y Spread Winged Damselfly
Trichoptera Limnephelidae Limnephilus L 53 F:Y G:Y Caddisfly
Trichoptera Phyrganeidae Hagenella cana L 1 F:N G:N Caddisfly
EphemeropteraLeptophlebiidae Leptophlebia L 3 F:Y G:Y Mayfly
Amphipoda Crangonyctidae Crangonyx A 32 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 42 F:Y G:Y Freshwater Sow Bug

Lymnaeidae Stagnicola A 49 F:N G:N Snail
Physidae Physa A 4 F:N G:N Snail

BasomattophoraPlanorbidae Gyraulus A 32 F:Y G:Y Snail
Veneroida Sphaeriidae Pisidium A 2 F:Y G:Y Fingernail Clam

July
Order Suborder Family Genus Larvae/

Adult
# Present 

1999
Common Name

Hemiptera Corixidae Micronecta L 1 F:N G:N Pred. Diving Beetle
Odonata Anisoptera Libellulidae Pseudoleun L 6 F:N G:N Pondhawk Dragonfly
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Order Suborder Family Genus Larvae/
Adult

# Present 
1999

Common Name

Odonata Zygoptera Lestidae Lestes L 6 F:Y G:Y Spread Winged Damselfly
Trichoptera Integripalpia Limnephelidae Limnephilus L 9 F:Y G:Y Caddisfly
Diptera Chironomidae L 1 F:N G:N Bloodworm
Amphipoda Gammaridae Crangonyctidae Crangonyx A 6 F:Y G:Y Cave Amphipod; Scud/Side Swimmer
Isopoda Asellidae Caecidotea A 3 F:Y G:Y Freshwater Sow Bug

Lymnaeidae Stagnicola A 56 F:N G:N Snail
BasomattophoraBasomattophora Planorbidae Gyraulus A 27 F:Y G:Y Snail
Veneroida Sphaeriacea Sphaeriidae A 15 F:Y G:N Fingernail Clam

2.5 Wetland Near Outlet: Marquadt Property
 Flowing from east to west to an outflow culvert beneath Bayshore Drive toward Green 
Bay, this wetland holds habitat consisting primarily of stalked emergent marsh grasses, along 
with moderate amounts of submerged vegetation. Substrate was primarily gravel near Bayshore 
Drive, organic matter, and stalked emergent vegetation. Bottle traps set in this sampling site 
showed no signs of tadpoles, minnows, nor zooplankton. Water levels are fairly shallow here, 
with the greatest bottle trap depth being 16 inches. The site is indirectly connected at the eastern 
end to Site #3, likely holding many invertebrates originating there. 

1%

38%

1%0%1%
19%

14%

2%

24%

Site #4: June Relative Abundance

9%

64%

12%

2%5%1%7%

Site #4: July Relative Abundance

Trichoptera Coleoptera Amphipoda
Isopoda Ephemeroptera Megaloptera
Veneroida Gastropoda Odonata

Trichoptera Hemiptera
Amphipoda Isopoda
Veneroida Gastropoda
Odonata
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2.5.1 Taxonomy
June

Order Family Genus Larvae/
Adult

# Present 
1999

Common Name

Diptera Stratiomyidae Stratiomysis L 1 F:N G:N Soldierfly
Coleoptera Dytiscidae L 1 F:Y Pred. Diving Beetle
Coleoptera Lampyridae L 1 F:N G:N Firefly
Trichoptera Limnephelidae Limnephilus L 1 F:Y G:Y Caddisfly
Ephemeroptera Leptophlebiidae Leptophlebia L 4 F:Y G:Y Mayfly
Amphipoda Crangonyctidae Crangonyx A 63 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 9 F:Y G:Y Freshwater Sow Bug

Lymnaeidae Stagnicola A 26 F:Y G:Y Snail
Physidae Physa A 3 F:N G:N Snail

BasomattophoraPlanorbidae Gyraulus A 19 F:N G:N Snail

July
Order Family Genus Larvae/

Adult
# Present 1999? Common Name

Diptera Stratiomyidae Stratiomysis L 2 F:N G:N Soldierfly
Coleoptera Dytiscidae Dytiscus L 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae Hydaticus L 1 F:Y G:N Pred. Diving Beetle
Coleoptera Dytiscidae no id (molting) L 2 F:Y Pred. Diving Beetle
Amphipoda Crangonyctidae Crangonyx A 18 F:Y G:Y Cave Amphipod
Isopoda Asellidae Caecidotea A 2 F:Y G:Y Freshwater Sow Bug

Lymnaeidae Stagnicola A 127 F:Y G:Y Snail
Physidae Physa A 13 F:N G:N Snail

BasomattophoraPlanorbidae Gyraulus A 13 F:N G:N Snail

38%

3%7%

50%

2%1%

Site #5: June Relative Abundance

85%

1%
10%2%1%

Site #5: July Relative Abundance

Trichoptera Coleoptera
Amphipoda Isopoda
Ephemeroptera Gastropoda

Diptera Coleoptera
Amphipoda Isopoda
Gastropoda
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2.6 Outlet Stream from Marquadt Property
 Site #6 is the outflow of site #5 at the western side of Bayshore Drive. Flow is fairly 
rapid in this outlet stream in the early summer months, and provides consistent flow of clear 
water from the Marquadt wetland. Flow had declined significantly from June to July sampling 
times, and submerged vegetation became much more prominent. The substrate transitions from 
gravel near the culvert to rich organic farther downstream, including root structures, emergent 
vegetation, and submerged timber. Water depths were consistently less than one foot in depth in 
June and declined in July (4.5” max depth at culvert). Richness and diversity increased for this 
site as compared to 1999. 
 
2.6.1 Taxonomy

June
Order Family Genus Larvae/

Adult
# Present 

1999
Common Name

Trichoptera Limpnephelidae Ironoquia L 4 F:Y G:N Caddisfly
Ephemeroptera Leptophlebiidae Leptophlebia L 5 F:Y G:N Mayfly
Amphipoda Crangonyctidae Crangonyx A 108 N Cave Dwell. Amphipod
Isopoda Asellidae Caecidotea A 18 N Sow Bug
Basomattophora Lymnaeidae Lymnaea A 61 N Snail
Basomattophora Planorbidae Gyraulus A 12 N Snail

 
July

Order Family Genus Larvae/
Adult

# Present 1999 Common Name

Trichoptera Limpnephelidae Limnephilus L 2 F:Y G:Y Caddisfly
EphemeropteraLeptophlebiidae Leptophlebia L 5 F:Y G:Y Mayfly
Coleoptera Dytiscidae Dytiscus L 1 F:N G:N Pred. Diving Beetle
Amphipoda Crangonyctidae Crangonyx A 17 N Cave Amphipod
Isopoda Asellidae Caecidotea A 14 N Freshwater Sow Bug
BasomattophoraLymnaeidae Lymnaea A 179 N Snail
BasomattophoraPlanorbidae Gyraulus A 10 N Snail
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2.7 Spring Seep Site to Woodland Pool - Spring Lane
 This site is at the inflow from a natural groundwater 
spring at the southeast corner of the Spring Lane wetland 
complex. This spring is crucial for maintaining water levels 
within this woodland pool, which holds several thousand 
cubic meters of water. Cladophorous algae growth was 
significant during May sampling events, and indicative of 
spring sourced nutrient loads, as algae growth quickly 
declined with distance from the spring site (see Photo Log 
Site #7). Secondary production was low here despite drastic 
primary production, and diversity was noticeably low. Both 
sites seven and eight were surveyed in May and it was 
decided that sampling would be postponed for one month as 
these samples lacked diversity. 
 The impact of groundwater pumping and 
contamination of this site is perhaps the most urgent issue to 
be considered by the Door County Land Trust in the 
conservation master plan. This wetland complex (including 
both sites 7 and 8) quickly dried from a significantly large 
woodland pool to nearly no water in a matter of one month 
(See Photo Log Site #8). 

0%

83%

6%
7%2%1%

Site #6: July Relative Abundance

35%

9%

52%

2%2%

Site #6: June Relative Abundance

Trichoptera Ephemeroptera
Amphipoda Isopoda
Gastropoda

Trichoptera Ephemeroptera
Amphipoda Isopoda
Gastropoda Coleoptera
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2.7.1 Taxonomy
May

Order Family Genus Larvae/
Adult

# Present 
1999

Feeding Guild Common Name

Trichoptera Limnephilidae Ironoquia L 2 F:Y G:Y Shredder Caddisfly
Coleoptera Dytiscidae Copelatus L 1 F:Y G:N Predaceous Pred. Diving Beetle
Coleoptera Dytiscidae Hybius L 1 F:Y G:N Predaceous Pred. Diving Beetle
Opisopthora Lumbriculidae Lumbriculus A 2 N Gatherer Earthworm

Physidae Aplexa A 4 N Scraper/Grazer Snail

2.8 Woodland Pool - Spring Lane 
 North of the spring (Site #7) lies the majority of the wetland complex, with a maximum 
depth of more than four feet during May. This woodland pool is amongst standing hardwoods 
with a heavy canopy - floating logs and leaves providing shaded cover for macroinvertebrates. 
Benthic substrate is woodland soils and root structures overlain with a thick layer of leaf litter.  
This large wetland remarkably dried along with its spring site (#7) in less than one month (see 
Photo Log). 
 Both sites seven and eight are unique in that their crustacean population consists of 
anostraca (ferry shrimp) rather than isopoda and the cave Amphipod Crangonyx. These sites 
were the only sites in the area of interest found to harbor anostraca. Cladoceran zooplankton 
were most abundant here among all sites, with ample detritus and suspended organics.

2.8.1 Taxonomy
Order Family Genus Larvae/

Adult
# Present 

1999
Feeding 
Guild

Common Name

Coleoptera Dytiscidae Eretes A 1 F:Y G:N Predaceous Pred. Diving Beetle

40%

20%

20%

20%

Site #7 : May Relative Abundance

Trichoptera Coleoptera
Opisopthora Gastropoda
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Order Family Genus Larvae/
Adult

# Present 
1999

Feeding 
Guild

Common Name

Coleoptera Dytiscidae Matus A 1 F:Y G:N Predaceous Pred. Diving Beetle
Coleoptera Dytiscidae Hybius L 1 F:Y G:N Predaceous Pred. Diving Beetle
Coleoptera Dytiscidae Dytiscus L 1 F:Y G:N Predaceous Pred. Diving Beetle
Trichoptera Limnephilidae Limnephilus L 1 F:Y G:Y Shredder Caddisfly
Anostraca A 5 N Collector Ferry Shrimp

Lymnaeidae Stagnicola A 8 N Scraper / GrazerSnail
Physidae Aplexa A 3 N Scraper / GrazerSnail

Veneroida Sphaeriidae A 3 N Filter-Feeder Fingernail Clam
Opisopthora Lumbriculidae Lumbriculus A 4 N Gatherer Earthworm

2.11 Bayshore Blufflands State Natural Area
 This site is a very small pool, lying in the valley below the wooden walking bridge 
passing through the Natural Area. Substrate was a heavy mud laden with root structure and leaf 
litter overlay. Only dip net samples were taken here in June as the water was too shallow for 
bottle traps. Although this pool is small, shallow, and dried prior to July sampling, some 
invertebrates develop here. This includes a small number of anisoptera, crangonyx, snails and 
fingernail clams. Site #11 was not sampled in 1999.

2.11.1 Taxonomy 
June

Order Suborder Family Genus Larvae/
Adult

# Feeding Guild Common 
Name

Anisoptera Libellulidae Sympetrum L 1 Predaceous Dragonfly
Amphipoda Gammaridae Crangonyctidae Crangonyx A 3 Detrivore Cave Amphipod
BasomattophoraBasomattophora Lymnaeidae Stagnicola A 10 Scraper / Grazer Snail
Veneroida Sphaeriacea Sphaeriidae A 5 Filter-Feeder Fingernail Clam

14%

39%
11%

18%

4%
14%

Site #8: May Relative Abundance

Coleoptera Trichoptera
Anostraca Sphaeriidae
Gastropoda Opisopthora
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3.0 Taxonomic Overview
 Although index of biological integrity scores from the MPCA method suggest 
degradation for many of these sites, these vernal pools are unique in their structure, and IBI 
scores should rather be considered as a relative comparison amongst these wetlands. Water and 
habitat quality throughout the area of interest is generally quite outstanding with the exception of 
nutrient loading at Site #3, 7, and 8. The incredibly unique community structure involving 
cladoceran zooplankton, groundwater sourced amphipods, a number of ephemeroptera and 
trichoptera larvae, with strong and diverse predatory populations shows that these vernal pools 
provide outstanding habitat for macroinvertebrate development and adult stages. As mentioned, 
maintaining these macroinvertebrate populations through nutrient management is crucial for not 
only the invertebrate community but higher trophic levels of both aquatic and terrestrial domains 
along the escarpment. 
 Genera richness was generally shown to decline as compared to the 1999 survey, 
although this may be attributed in part to sampling methodology. Between June and July 
samples, sites 1, 2, and 6 increased in genera richness, while sites 3, 4, and 5 declined in 
richness. Ephemeroptera larvae appear to have hatched between June and July sampling dates, 
with the Leptophlebia family being found only at site #6 during the July sample. Trichoptera 
populations likewise declined as expected throughout summer months indicative of hatching and 
predation.
 While species identified here are not found on the Wisconsin DNR National Heritage 
Inventory working list, a number of members of encountered genera can be found on the list. 
This includes species of the following genera: Matus (1), Enallagma (3),  Agabus (8), Copelatus 
(1), Aeshna (3), Laccophilus (1), Hygrotus (5), Notonecta (1). These rare species are primarily of 
the predaceous diving beetle (Dytiscidae) family. 

26%

53%

16%
5%

Site #11: June Relative Abundance

Anisoptera Amphipoda
Gastropoda Veneroida
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4.0 Land Management Recommendations
 Given my understanding of the invertebrate communities throughout the area of interest, 
water chemistry and habitat quality, I recommend the following precautions in prioritized order:

1) Identify nearby pumping wells at the Spring Lane wetland complex (Sites #7 and 8), which 
may have contributed to rapid drawdown throughout the month of June.

2) Consider nutrient sources for Site #3, and develop a nutrient management plan for this 
waterbody. Such a plan may restore sediment and vegetative habitat in this pond, restore 
community evenness, and further strengthen the invertebrate community at Site #5.

3) Identify likely sources of nutrients contaminating Sites #7 and 8 via groundwater spring.
4) Work with local agriculture to develop nutrient management plans and continue to 

communicate the incredibly strong connection between shallow groundwater tables, nutrient / 
bacterial transport, and surrounding wetland habitats.

5) Maintain buffer strips along sites 1 and 2 (Carlsville Road) to encourage good water quality  
and development of odonata nymphs.

6) Consider continued water quality, invertebrate and herpetology surveys in these wetlands to 
understand community dynamics of vernal pools following initiation of land management 
plans.

7) Continue to examine seasonality of the outflow to Green Bay, to identify any fish that may use 
this creek as spawning, and to identify any macroinvertebrates which may enter Green Bay 
from the escarpment.

8) Communicate to land owners (especially along Green Bay at Bayshore Drive) the importance 
of these wetland complexes, sensitivity to groundwater withdrawals, nutrient inputs, and 
buffer strips from roads and yard space.

9) Continued habitat management at Site #4 which harbors a number of indicator species, strong 
diversity and richness.
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Odonate survey

Mary Standish

2014 — Door County

Lat 44.94788
Long -87.37761
Spring pond North of Carlsville Road East of County B

Common Name How seen Notes Lat Long Date

Black Saddlebags (Tramea lacerata) Netted and released 44.94788 -87.37761 6/16/2014

Crimson-Ringed 

Whiteface 
(Leucorrhinia glacialis) Netted and released 44.94788 -87.37761 6/16/2014

Dot-Tailed 

Whiteface 
(Leucorrhinia intacta) Netted and released 44.94788 -87.37761 6/16/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Netted and released 44.94788 -87.37761 6/16/2014

Dot-Tailed 

Whiteface 
(Leucorrhinia intacta) Netted and released 44.94788 -87.37761 7/23/2014

Four-Spotted 

Skimmer 
(Libellula 
quadrimaculata)

Netted and released 44.94788 -87.37761 7/23/2014

White-Faced 

Meadowhawk 
(Sympetrum obtrusum) Netted and released 44.94788 -87.37761 7/23/2014

Widow Skimmer (Libellula luctuosa) Netted and released 44.94788 -87.37761 7/23/2014

Williamson's 

Emerald 
(Somatochlora 
williamsoni)

Photographed with P.  
Burton

44.94788 -87.37761 7/23/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Observed 44.94788 -87.37761 7/26/2014

White-Faced 

Meadowhawk 
(Sympetrum obtrusum) Observed 44.94788 -87.37761 7/26/2014

Widow Skimmer (Libellula luctuosa) Observed 44.94788 -87.37761 7/26/2014

Common Whitetail (Libellula 
(Plathemis)lydia)

Netted and released  44.94788 -87.37761 7/28/2014

Eastern Pondhawk (Erythemis simplicicollis)Netted and released 44.94788 -87.37761 7/28/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Netted and released 44.94788 -87.37761 7/28/2014

Widow Skimmer (Libellula luctuosa) Netted and released 44.94788 -87.37761 7/28/2014

Black Saddlebags (Tramea lacerata) Netted and released 44.94788 -87.37761 7/30/2014

Cherry-Faced 

Meadowhawk 
(Sympetrum internum) Netted and released 44.94788 -87.37761 7/30/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Netted and released 44.94788 -87.37761 7/30/2014

White-Faced 

Meadowhawk 
(Sympetrum obtrusum) Netted and released 44.94788 -87.37761 7/30/2014

Widow Skimmer (Libellula luctuosa) Netted and released 44.94788 -87.37761 7/30/2014

Canada Darner (Aeshna canadensis) Netted and released 44.94788 -87.37761 8/2/2014

Eastern Pondhawk (Erythemis simplicicollis)Netted and released 44.94788 -87.37761 8/2/2014
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Lance-Tipped 

Darner 
(Aeshna constricta) Netted and released 44.94788 -87.37761 8/2/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Netted and released 44.94788 -87.37761 8/2/2014

Widow Skimmer (Libellula luctuosa) Netted and released 44.94788 -87.37761 8/2/2014

Brush-Tipped 

Emerald 
(Somatochlora walshii) Netted and released 44.94788 -87.37761 9/3/2014

Brush-Tipped 

Emerald 
(Somatochlora walshii) Netted and released with M. 

Grimm
44.94788 -87.37761 9/3/2014

Canada Darner (Aeshna canadensis) Netted and released 44.94788 -87.37761 9/3/2014

Canada Darner (Aeshna canadensis) Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Eastern Forktail (Ischnura verticalis) Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Eastern Pondhawk (Erythemis simplicicollis)Netted and released 44.94788 -87.37761 9/3/2014

Eastern Pondhawk (Erythemis simplicicollis)Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Northern 

Spreadwing 
(Lestes disjunctus 
disjunctus)

Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Ruby Meadowhawk (Sympetrum 
rubicundulum)

Netted and released 44.94788 -87.37761 9/3/2014

Ruby Meadowhawk (Sympetrum 
rubicundulum)

Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Shadow Darner (Aeshna umbrosa) Netted and released 44.94788 -87.37761 9/3/2014

Shadow Darner (Aeshna umbrosa) Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Netted and released 44.94788 -87.37761 9/3/2014

Twelve-Spotted 

Skimmer 
(Libellula pulchella) Netted and released with M. 

Grimm
44.94788 -87.37761 9/3/2014

White-Faced 

Meadowhawk 
(Sympetrum obtrusum) Netted and released 44.94788 -87.37761 9/3/2014

White-Faced 

Meadowhawk 
(Sympetrum obtrusum) Netted and released with M. 

Grimm
44.94788 -87.37761 9/3/2014

Widow Skimmer (Libellula luctuosa) Netted and released 44.94788 -87.37761 9/3/2014

Widow Skimmer (Libellula luctuosa) Netted and released with M. 
Grimm

44.94788 -87.37761 9/3/2014

Brush-Tipped 

Emerald 
(Somatochlora walshii) Netted and released 44.94788 -87.37761 9/25/2014

Canada Darner (Aeshna canadensis) Netted and released 44.94788 -87.37761 9/25/2014

Cherry-Faced 

Meadowhawk 
(Sympetrum internum) Netted and released 44.94788 -87.37761 9/25/2014

Lance-Tipped 

Darner 
(Aeshna constricta) Netted and released 44.94788 -87.37761 9/25/2014

Ruby Meadowhawk (Sympetrum 
rubicundulum)

Netted and released 44.94788 -87.37761 9/25/2014

White-Faced 

Meadowhawk 
(Sympetrum obtrusum) Netted and released 44.94788 -87.37761 9/25/2014

Odonate Survey 2014          2
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Bay Shore Blufflands SNA Pilot Herptile 
Assessment 
Gary S. Casper and Ryne D. Rutherford 

Great Lakes Ecological Services LLC, P.O. Box 375, Slinger, WI 53086. gc@greatlakeseco.com, 262-689-4095 

Summary 
We performed preliminary field surveys and reviewed all historical data for a 5-mile buffer of the Bay 
Shore Blufflands State Natural Area (SNA) (Figure 1). Our field surveys detected six frog (Eastern 
American Toad, Eastern Gray Treefrog, Green Frog, Northern Leopard Frog, Wood Frog, Spring Peeper), 
four salamander (Blue-spotted Salamander, Spotted Salamander, Four-toed Salamander, Eastern Red-
backed Salamander), six snake (Eastern Milksnake, Western Foxsnake, Dekay's Brownsnake, Northern 
Red-bellied Snake, Common Gartersnake), and two turtle (Snapping Turtle, Painted Turtle) species in the 
SNA. Another two salamander, one turtle, and four snake species may occur in or near the SNA (Central 
Newt, Common Mudpuppy, Blanding's Turtle, Northern Ring-necked Snake, Northern Watersnake, 
Smooth Greensnake, Northern Ribbonsnake). This preliminary study identified seven herptile Species of 
Local Conservation Interest for the SNA, and an additional three species of high conservation priority for 
county-wide planning.  

Introduction 
The Door County Land Trust, through the Wisconsin Coastal Management Grant Program, is completing 
a Conservation Master Plan for the Bay Shore Blufflands State Natural Area (SNA) located in Door 
County, Town of Egg Harbor, T29N R26E, within parts of sections 10, 16, 20, 21, 29, 31, 32, and Door 
County, Town of Sevastepol, T28N R26E, Section 6 (Figure 1). A brief description of the SNA follows 
(from Wisconsin DNR website):  
 

Located along more than three miles of the Niagara Escarpment, Bayshore Blufflands is an 
ecologically complex site with a diversity of plant communities both above and below the 
escarpment and a series of seeps and springs at the base of the bluff's talus slopes. Rising 150-200 
feet above the low terrace of Green Bay, the steep carbonate cliffs and outcrops support numerous 
rare land snails including the Cherrystone Drop Snail (Hendersonia occulta), a state-threatened 
species. Aspen, Sugar Maple, Red Oak, Hemlock, and White Cedar grow out of the talus affording 
complete shade to the escarpment  maintaining the cool and damp conditions, which support a lush 
growth of mosses. The unique site conditions also support such uncommon species as Climbing 
Fumitory, Mountain Maple, Bulbet Fern, Common Polypody, and Fragile Fern. Above the 
escarpment is a dry-mesic forest of Red and White Pine with Red Oak. The ground layer is dense 
dominated by Round-Leaved Dogwood with Northern Bush Honeysuckle, Zig-Zag Goldenrod, Big-
Leaved Aster, and Bracken Fern. The site slowly grades into a richer, more mesic forest containing 
Sugar Maple, Beech, and Red Oak with Hemlock, and White Pine. Also present is a wet-mesic forest 
of White Cedar, Big-Tooth Aspen, and Black Ash. Several White Cedars reach impressive sizes here. 
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Below the escarpment are seasonally flooded forests dominated by Silver Maple, and Green Ash 
with Swamp White Oak, American Bladdernut, and Great Water-Leaf. The site contains many rare 
plants including the federally threatened Dwarf Lake Iris (Iris lacustris). Other species are Variegated 
Horsetail (Equisetum variegatum), Hooker's Orchid (Platanthera hookeri), Long-Spurred Violet (Viola 
rostrata), and Large-Flowered Ground-Cherry (Leucophysalis grandiflora). Rare animals include Red-
Shouldered Hawk (Buteo linneatus), Midwest Pleistocene Vertigo (Vertigo hubrichti), and Iowa 
Pleistocene Vertigo (V. iowaensis). Bayshore Blufflands is owned by the Door County Land Trust and 
The Nature Conservancy and was designated a State Natural Area in 2002. 

 
The objective of this study was to identify the amphibian and reptile (herptile) species likely to be 
present and their approximate location and habitat within the project area, with recommendations for 
conservation planning, additional inventory, and long-term monitoring. 
 

 
     Figure 1: Bay Shore Blufflands SNA 
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Methods 
We reviewed all available data for the whole of Door County from unpublished field notes (Nancy Aten, 
Gary Casper, Dan Collins, Ryne and Jenny Rutherford), the Wisconsin Natural Heritage Inventory (DNR), 
and the Wisconsin Herp Atlas (UWM Field Station) to construct a database of known occurrence 
records, and produce a Checklist of species status in the SNA. Records were georeferenced for mapping 
in GIS by assigning coordinates with precision error estimates. Records were also ranked for reliability 
following methodology developed for the Milwaukee River Basin by the senior author (Appendix A), and 
species occurring in the SNA were assigned a conservation ranking of Species of Local Conservation 
Interest (SLCI) if they were at least one of the following: a) listed as either state or federally Endangered, 
Threatened, or Special Concern; b) listed as Species of Greatest Conservation Need in the State Wildlife 
Action Plan; c) considered to be locally rare or declining; or d) were thought to be important as indicator 
species for long-term monitoring in the project area. These rankings drew upon the historical data, the 
results of our surveys, our extensive experience in herptile status in Wisconsin, and species' life history 
and ecological traits. Potential county-wide assessment rankings are also discussed. 
 
We also conducted limited field work in April, May and June (Appendix A), intended to assist with 
assessing inventory and monitoring needs, rather than as comprehensive surveys. We conducted calling 
frog surveys, aquatic funnel trap surveys, snake board surveys, and visual searches. We assisted Nancy 
Aten and Dan Collins with deploying an automated recording device (Song Meter, Wildlife Acoustics Inc.) 
at one wetland as well, and reviewed the collected data. 

Results 
We reviewed 593 herptile occurrence records from 21 sources for the whole of Door County (Wisconsin 
Herp Atlas), and the 179 records from within the study area confirmed 17 species present in the SNA, 
with another 5 species possibly occurring. Two reported species, Blanchard's Cricket Frog and Boreal 
Chorus Frog, were rejected as erroneous (see below). Our field surveys completed calling frog surveys at 
four sites on 4 May, aquatic funnel trap surveys at two sites on 27-29 June, snake board surveys at six 
sites on 3 May and seven sites on 27-29 June, and visual searches on multiple sites on 28 April, 3-5 May, 
and 28-30 June. The Checklist of species presence in the project area with SLCI ranks is provided as 
Appendix B. Detailed records are provided in Appendix C with an ESRI Arcmap layer.  

Species Accounts 

Salamanders (4-5 species for SNA, 6 total for county) 
Blue-spotted Salamander (Ambystoma laterale): 
County-wide records for this species are limited to areas north of Sturgeon Bay, and in this SNA to the 
South Unit and Monument Point (Appendix C). However, this seemingly spotty distribution probably 
reflects poor sampling effort, as this is the most common salamander in the state and is likely found 
throughout the county in suitable habitat. It is associated with hardwood and mixed forests with 
embedded ephemeral wetlands for breeding, and sensitive to landscape integrity (Scott et. al. 2013). 
Egg searches are an efficient and reliable survey method useful for inventory and long-term monitoring 
studies.  
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Spotted Salamander (Ambystoma maculatum): 
County-wide records for this species are limited to areas north of Sturgeon Bay, and in this SNA to the 
South Unit and Monument Point (Appendix C). Like the Blue-spotted Salamander, with which it is 
commonly sympatric, this seemingly spotty distribution probably reflects poor sampling effort, as this is 
a common salamander in the northern half of the state. It is likely found throughout the county in 
suitable habitat of higher quality hardwood and mixed forests with embedded ephemeral wetlands for 
breeding. Coarse downed woody debris and duff are additional habitat quality factors, and it is sensitive 
to landscape integrity (Scott et. al. 2013). Egg searches are an efficient and reliable survey method 
useful for inventory and long-term monitoring studies. This species is recommended as an SLCI due to its 
association with higher quality mature forest and ease of monitoring.  
 
Four-toed Salamander (Hemidactylium scutatum): 
County-wide records for this species are limited to Monument Point in this SNA (Appendix C), Chambers 
Island, and Toft Point. However, it is likely more widely distributed, which can be determined by 
additional surveys. It is a locally common salamander in the northern half of the state, found in higher 
quality hardwood and mixed forests with embedded ephemeral wetlands for breeding, coarse downed 
woody debris and a duff layer. Nesting habitat is very particular, requiring moist moss or similar 
vegetation suspended over pools of stagnant water. Nest/egg searches are an efficient and reliable 
survey method useful for inventory and long-term monitoring studies, but require special training and 
care to avoid damaging the sensitive nesting microhabitat. This species is recommended as a SLCI due to 
its association with higher quality mature forest and its sensitive nesting requirements, which make it 
vulnerable to ongoing climate change.  
 
Common Mudpuppy (Necturus maculosus): 
County-wide records for this completely aquatic species indicate it is found all along the Green Bay 
coast. However, there are no records for the Lake Michigan coast, or for this SNA (albeit we did not 
survey the very limited coastline currently preserved in this SNA). It is known from Lake Michigan further 
south (e.g. Sheboygan, Port Washington, Milwaukee and Chicago harbors; Wisconsin Herp Atlas), 
however, so its seeming absence from the Door County east coast may be an artifact of poor reporting 
and search effort. It is a locally common salamander in permanent waters of the state, where it is 
associated with high oxygen environments with suitable cover such as log jams and, especially, flat rocks 
(under which it nests). Survey methods are poorly developed so little is known about status, but it is 
believed to have substantially declined due to water pollution and sensitivity to lampricide treatments. 
Substantial changes in the benthic community it inhabits, with much of the zooplankton now displaced 
by non-native mussels and consequent cascading trophic effects, undoubtedly has effected this benthic 
predator which relies on this food base. This species is not recommended as a SLCI in this SNA at this 
time, unless significant shoreline areas are preserved with suitable habitat in the Green Bay littoral zone. 
It should, however, be evaluated county-wide as a sensitive species and potential SLCI, as it may be a 
good indicator for water quality, ecosystem health, and climate change. Promising survey methods 
include baited trapping and, where feasible, dipnet searches, but these methods require further 
research to develop detection probability based protocols. 
 
Central Newt (Notophthalmus viridescens louisianensis): 
County-wide records are limited to Chambers Island and the adjacent mainland, although this may be an 
artifact of insufficient sampling effort. Detecting this species requires labor intensive trapping of semi-
permanent to permanent ponds, and it is therefore frequently overlooked. Like most other pond 
breeding amphibians, the terrestrial component of its habitat requirements makes it a good indicator of 
landscape level habitat quality and connectivity. More surveys are recommended to determine its status 
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in Door County. This species is not recommended as a SLCI in this SNA at this time, but could be added if 
determined to occupy the SNA at a later date (additional pond sampling is recommended). It is 
recommended as a county-wide SLCI due to its apparent rarity. 
 
Eastern Red-backed Salamander (Plethodon cinereus): 
This is a common and wide-spread salamander throughout the county and the SNA (although records 
are currently clustered at the north and south ends; Appendix C). This completely terrestrial salamander 
is associated with higher quality hardwood and mixed forests with abundant coarse downed woody 
debris in various stages of decomposition, and an intact duff layer which provides insulation from 
freezing winter temperatures as well as abundant invertebrate prey. Moisture levels are also important 
as the small body size increases vulnerability to desiccation. It can be reliably and efficiently monitored 
by visual searches in an occupancy study design, but monitoring population levels or trend is much more 
difficult due to its mostly fossorial habits. It appears abundant within the Niagara Escarpment where the 
fractured rock provides many moist retreats. While currently common, this species is recommended as a 
SLCI due to its association with higher quality mature forest, ease of monitoring, and potential for being 
impacted by climate change, making it a good indicator species. 

Frogs and Toads (6 species for SNA and county) 
Eastern American Toad (Anaxyrus americanus americanus): 
Found throughout the county, including many islands, and the SNA (although currently we only have 
records for the extreme southern portion; Appendix C). This is a widespread and common amphibian 
often found in urban and disturbed environments. It colonizes new habitats readily and has high 
reproductive potential. This species is not recommended as a SLCI due to its generalized habitat 
requirements and widespread abundance, but its ease of monitoring through call surveys makes it a 
candidate for tracking occupancy trends from data collected by call surveys targeting other more 
sensitive species.  

Eastern Gray Treefrog (Hyla versicolor): 
Found throughout the county but records sparse, undoubtedly due to poor sampling effort. We located 
them only in the extreme southern portion of the SNA, but they likely occur throughout (Appendix C). 
This is a widespread and common amphibian regionally, but can disappear from urban and disturbed 
environments where its dual terrestrial/aquatic habitat linkages become compromised. Wetland habitat 
that is fish free, or provides tadpoles refuges from fish, is required, with connectivity to the preferred 
terrestrial forested or shrub habitat. It has high reproductive potential but terrestrial movements can be 
limited by desiccation and barriers. This species is not recommended as a SLCI due to its fairly general 
habitat requirements and widespread abundance, but its ease of monitoring through call surveys makes 
it a good candidate for tracking occupancy trends from data collected by call surveys.  

Spring Peeper (Pseudacris crucifer): 
Common and widespread throughout the county including the SNA, although records are currently 
missing from the middle portion (Appendix C). This is a widespread and common amphibian regionally, 
but can disappear from urban and disturbed environments where its dual terrestrial/aquatic habitat 
linkages become compromised. Wetland habitat that is fish free, or provides tadpoles refuges from fish, 
is required, with connectivity to the preferred terrestrial forested or shrub habitat. It has high 
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reproductive potential but terrestrial movements can be limited by desiccation and barriers. This species 
is not recommended as a SLCI due to its fairly general habitat requirements and widespread abundance, 
but its ease of monitoring through call surveys makes it a good candidate for tracking occupancy trends 
from data collected by call surveys.  

Green Frog (Lithobates clamitans): 
Probably common and widespread throughout the county but records are sparse, undoubtedly due to 
poor sampling effort. We located them only in the extreme southern portion of the SNA, but they likely 
occur throughout in most aquatic habitats (Appendix C). This is a widespread and common amphibian 
regionally, even in urban and disturbed environments where shoreline habitat is intact and competing 
American Bullfrogs (Lithobates catesbeianus) are absent. This is an aquatic frog which occupies 
shorelines of almost all wetland types, especially lakes and streams. It has high reproductive potential 
and an extended breeding period. This species is not recommended as a SLCI due to its fairly general 
habitat requirements and general abundance, but its ease of monitoring through call surveys makes it a 
good candidate for tracking occupancy trends from data collected by call surveys. 

Northern Leopard Frog (Lithobates pipiens): 
Probably common and widespread throughout the county. We located them only in the extreme 
southern portion of the SNA, but they likely occur throughout (Appendix C). This is a widespread and 
common amphibian regionally, even in urban and disturbed environments, but appears to have declined 
in many areas, possibly due to disease outbreaks. This is a frog with a complex life history, typically 
hibernating in well oxygenated permanent waters, breeding in ephemeral wetlands and marshes, and 
foraging in summer in terrestrial grasslands and meadows. It often occupies shorelines year-round. It 
has high reproductive potential. Urban and mixed agricultural environments can provide all of these 
habitat types, albeit often in a fragmented manner. This species is recommended as a SLCI due to its 
complex habitat requirements and widespread concern over declines. It can be monitored through call 
surveys but due to low detection probabilities a program based on automated recording systems is 
recommended for adequately tracking occupancy trends. Alternatively, shoreline searches yield good 
detection probabilities but a specific protocol for this should be further developed and address covariate 
effects. 

Wood Frog (Lithobates sylvaticus): 
Common and widespread throughout the county, including in the SNA (Appendix C). This is an 
ephemeral wetland obligate, preferring forested habitats. It is often absent from urban and agricultural 
settings. This species is recommended as a SLCI due to habitat requirements and sensitivity to landscape 
level habitat fragmentation (Rittenhouse and Semlitsch 2007, Harper et. al. 2008). It can be monitoring 
most effectively through a properly designed program utilizing visual egg surveys. Call surveys have low 
detection probabilities but automated recording systems can sample sufficiently to overcome this for 
tracking occupancy trends. 
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Suppressed Species 
Blanchard's Cricket Frog (Acris blanchardi): 
There are two unverified observational records from a single observer in 1983 from near Sturgeon 
Bay and near Whitefish Bay (Wisconsin Natural Heritage Inventory). These are well out of the 
normal range and are not included in the Checklist. Since these questionable records have persisted 
for some time, they are mentioned here to encourage avoiding future reference to them.  

Boreal Chorus Frog (Pseudacris maculata): 
There are two observational records from separate observers from the south end of the SNA (2014) 
and near Fish Creek (1991; Appendix C). These are here rejected as they would represent new 
county records but are unverified. This species is generally considered absent from northeastern 
Wisconsin (Vogt 1981, Casper 1996), hence we do not include it in the Checklist. Should this species 
be discovered in the future voucher specimens should be collected for verification, and status 
assessed at that time. 

Turtles (2 species for SNA, 3 for county) 
Snapping Turtle (Chelydra serpentina): 
Locally common and widespread throughout the county, including in the SNA (Appendix C). We 
currently only have records for the extreme southern SNA, but they are expected to occur throughout 
where open canopy permanent and semi-permanent wetlands exist. A generalist aquatic species 
utilizing a wide variety of wetland types, preferring warmer waters with abundant aquatic macrophytes. 
Tolerant of degradation and pollution, occupying many urban and agricultural environments, and 
effectively detected or monitored by trapping. Greatest threats are road mortality from vehicles, and 
nest predation by subsidized mammals such as raccoons, which in some cases can devour most eggs at 
nesting sites every year. This species is not recommended as a SLCI due to its tolerance of habitat 
disturbance and degradation. 
 
Painted Turtle (Chrysemys picta): 
Locally common and probably widespread throughout the county, but available records all cluster in the 
central part of the peninsula. We recorded this species in the extreme southern SNA (Appendix C), but 
they are expected to occur throughout where open canopy permanent and semi-permanent wetlands 
exist. A generalist aquatic species utilizing a wide variety of wetland types, preferring warmer waters 
with abundant aquatic macrophytes. Tolerant of degradation and pollution, occupying many urban and 
agricultural environments, and effectively detected or monitored by trapping or visual surveys for 
basking turtles. Greatest threats are road mortality from vehicles, and nest predation by subsidized 
mammals such as raccoons. This species is not recommended as a SLCI due to its tolerance of habitat 
disturbance and degradation. However, we do recommend a year or two of visual basking surveys to 
obtain more realistic baseline distribution data throughout the county (including islands). 
 
Blanding's Turtle (Emydoidea blandingii): 
Only one verified record from the county from 1990 near the Gardner Swamp State Wildlife Area 
(Wisconsin Herp Atlas). Prefers large marshes or marsh-pond complexes, habitats not supported in this 
SNA. This species is not recommended as a SLCI in planning for this SNA due to its habitat requirements 
not being supported. However, any county-wide planning should include this species as a high priority 
SLCI due to its rarity. 
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Snakes (5 species) 
Northern Ring-necked Snake (Diadophis punctatus edwardsii): 
Currently, available records are restricted to the northern tip of the peninsula, including Washington 
Island. This seemingly limited distribution, however, may be an artifact of inadequate sampling, as 
habitat for the species exists all along the Niagara Escarpment and other areas with forest edge and 
bedrock exposures. Ring-necked Snakes occupy forest edge and forest openings, especially near bedrock 
outcrops, gravel pits, or meadows with coarse downed woody debris. They should be present in this SNA 
and are recommended as a SLCI in planning, with a first step being an adequate survey to assess status. 
Visual searches and cover object surveys are feasible for this species. 
 
Eastern Milksnake (Lampropeltis triangulum triangulum): 
Locally common and found throughout the county, recorded on 2014 surveys within the SNA (Appendix 
C). Milksnakes utilize a wide variety of terrestrial habitats, but avoid forest interior. They are often found 
in urban and agricultural environments, and can be effectively detected or monitored by cover object 
surveys. This species is not recommended as a SLCI due to its widespread abundance and tolerance of 
habitat disturbance.  
 
Northern Watersnake (Nerodia sipedon sipedon): 
Found throughout the county but currently records are limited to north of Sturgeon Bay (Wisconsin 
Herp Atlas). We have no records for this SNA, where habitat suitability is probably restricted to the 
Green Bay coastline. A semi-aquatic species, occupying shorelines of lakes and streams, where natural 
vegetation and rocky substrates provide retreats and cover from predators, and habitat for the small 
fishes and amphibians which make up the bulk of its diet. Not currently recommended as a SLCI for this 
SNA, unless future surveys determine that they occupy shoreline areas. County-wide, this species is 
recommended as a SLCI for conservation planning, being sensitive to shoreline disturbance and often 
persecuted by fishermen, who mistakenly believe they may impact game fish populations, or who simply 
dislike sharing shorelines with snakes. With proper education the latter can be overcome, and in some 
instances fishermen learn to feed the snakes for amusement, a practice which the snakes seem to 
equally enjoy. Watersnakes can be detected and monitored through visual shoreline searches. 
 
Smooth Greensnake (Opheodrys vernalis): 
The first and only county record is from Chambers Island in 1993, although the observer has seen them 
subsequently (Wisconsin Herp Atlas). Its status elsewhere in the county is unknown, and it is rare or 
absent from Brown, Kewaunee and Manitowoc counties (Wisconsin Herp Atlas). Generally associated 
with drier soils (especially sandy soils) and meadows (Vogt 1981) where their insect prey resides. 
Greensnakes are thought to have declined as a result of insecticide applications targeting caterpillar 
populations, a major food source (e.g. Gypsy Moth and Spruce Budworm control).  Comprehensive 
snake surveys throughout the county are recommended for status assessment, and if additional 
populations are found they might warrant SLCI ranking for conservation planning and monitoring. 
Greensnakes are easily inventoried and monitored by appropriately designed cover object surveys. 
 
Western Foxsnake (Pantherophis vulpinus): 
Locally common and widespread throughout the county, Dan Collins confirmed this species in the 
extreme southern SNA in 2014 (Appendix C), but they are expected to occur throughout. Foxsnakes 
utilize a variety of open and semi-forested habitats, including forest edge, urban and agricultural areas, 
rocky outcrops, meadows, and larger marshes. Door County is one of the most reliable places in the 
state to find them, where they appear to take advantage of abundant underground retreats associated 
with the Niagara Escarpment for winter denning. This species is recommended as a SLCI due to its large 
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size and the regional importance of this healthy population. Door County is an important habitat area 
for this species and may support populations of statewide significance. Monitoring can be accomplished 
by properly designed cover object surveys. 
 
Dekay's Brownsnake (Storeria dekayi): 
Found throughout the county including Chambers and Washington islands (Wisconsin Herp Atlas). 
Confirmed at several places within the SNA in 2014 as well (Appendix C), and are expected to occur 
throughout. This species utilizes a variety of open and semi-forested habitats, including forest edge, 
urban and agricultural areas, grassy right of ways, old fields and meadows. Door County is near the 
northern limit of its range. This species is not recommended as a SLCI due to its general abundance, but 
long term monitoring is recommended for tracking changes in biodiversity and ecosystem health. 
Monitoring can be accomplished by properly designed cover object surveys. 
 
Northern Red-bellied Snake (Storeria occipitomaculata occipitomaculata): 
Found throughout the county including Chambers and Washington islands (Wisconsin Herp Atlas).  
Confirmed only at the extreme southern end of the SNA in 2014 but expected to occur throughout 
(Appendix C). Red-bellied Snakes utilize a variety of open and semi-forested habitats, including forest 
edge, urban and agricultural areas, grassy right of ways, old fields and meadows. This species is not 
recommended as a SLCI due to its general abundance, but long term monitoring is recommended for 
tracking changes in biodiversity and ecosystem health. Monitoring can be accomplished by properly 
designed cover object surveys. 
 
Northern Ribbonsnake (Thamnophis sauritus septentrionalis): 
Reported and recently confirmed only from Peninsula State Park, this Endangered Species is known from 
only a few populations statewide in widely scattered locations (e.g. Door, Dane, Sheboygan counties; 
Wisconsin Herp Atlas). Considered to be a "glacial relict", where a formerly wide range has receded to a 
few widely scattered populations as a result of post-Pleistocene climate change. It is currently found 
only in shrubby bog habitats, typically with floating vegetative mats supporting sphagnum and tamarack, 
and either a central ponded area or a ponded moat, where it is semi-arboreal and feeds mainly on 
amphibians. It will likely be found in more locations if adequate surveys are conducted. Suitable habitat 
to support this species does not appear to be present within this SNA, hence SLCI status is not 
recommended. However, county-wide this should be a high priority SLCI due to its rarity. The greatest 
initial conservation need is adequate surveys to determine its real distribution and status. 
 
Common Gartersnake (Thamnophis sirtalis): 
Found throughout the county including Chambers and Washington islands (Wisconsin Herp Atlas). 
Confirmed within the SNA and expected to occur throughout (Appendix C). Utilizes a variety of open and 
semi-open wetland and terrestrial habitats, but avoids forest interior. Often found in urban and 
agricultural areas, grassy right of ways, old fields and meadows. This species is not recommended as a 
SLCI, but long term monitoring is recommended for tracking changes in biodiversity and ecosystem 
health. Monitoring can be accomplished by properly designed cover object surveys. 
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Discussion 
Door County is a special place, surrounded on all sides by the waters of Lake Michigan and Green Bay, 
and with the Niagara Escarpment exposed along much of its length. These features make for unusual 
herptile habitat, with the lake effect ameliorating climate extremes, and the escarpment providing 
convenient denning sites. Hence some species like Common Mudpuppies and Western Foxsnakes 
appear to reach high abundances, and herptile diversity is relatively high overall. Indeed, the region may 
qualify as an Important Herptile Habitat Area, a Partners in Amphibian and Reptile Conservation 
(www.parcplace.org) initiative modeled after the Important Bird Area initiative 
(www.wisconsinbirds.org/IBA/). Identifying Important Herptile Habitat Areas in Wisconsin is currently 
being considered by Wisconsin PARC (www.wiparc.org). The concepts are presented in Sutherland and 
deMaynadier (2012).  

We recommend that herptile inventory and monitoring programs be considered to collect better data 
on species present, and to begin monitoring for future change, both county-wide and for this SNA. The 
main inventory questions for the SNA are whether or not Northern Ring-necked Snake or Central Newt 
are present. Surveys for them may utilize visual searches and cover object surveys (Northern Ring-
necked Snake), and aquatic funnel traps (Central Newt). Smooth Greensnake presence is doubtful, but 
could also be determined by cover object surveys. The presence of Common Mudpuppy and Northern 
Watersnake are also of interest, but the current land preservation configuration of the SNA does not 
appear to include good survey sites for these species (aquatic and shoreline habitats). Should more 
shoreline acquisition occur, surveys for these species may be warranted. 

Six species are currently recommended as a focus for monitoring, owing to their usefulness as indicators 
of change, a philosophy of keeping common species common, and ease of monitoring: Northern 
Leopard Frog, Wood Frog, Spotted Salamander, Four-toed Salamander, Eastern Red-backed Salamander, 
and Western Foxsnake. We recommend the following programs be developed, possibly in cooperation 
with other partners for cost sharing and wider coverage. The program development should address 
partnerships, a study design, site selection, training, and data analysis and reporting. 

Auditory surveys: A key part of long term monitoring, including for climate change, is tracking trends 
in amphibians. This can be accomplished by setting up a network of automated recording 
devices (e.g. Song Meters) modeled after the National Park Service program. These devices can 
be programmed to record 5-minute digital samples equivalent to the Wisconsin DNR frog and 
toad survey protocol, and can efficiently over-sample to either avoid false absences, or allow for 
statistically significant occupancy modeling. Ideally, a network of 10 sites would be selected 
throughout the county as permanent sampling sites that could be folded into the Park Service's 
long term monitoring program for the western Great Lakes, with shared data analyses. This 
program makes use of semi-automated data processing and is significantly more robust than 
any other program currently in place, allowing for discovery of declines in a timely manner. As 
an added incentive, the units can also be programmed to simultaneously monitor breeding birds 
utilizing the same protocol. 
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Visual surveys: Visual search protocols for shorelines, terrestrial habitat, and eggs are available for 
monitoring four recommended SLCI: Wood Frog, Spotted Salamander, Four-toed Salamander, 
and Eastern Red-backed Salamander. The egg search protocol also adequately monitors Blue-
spotted Salamanders. 

Cover object surveys: The cover object methods used on this study are effective for monitoring 
several snakes, including Northern Ring-necked Snake, Eastern Milksnake, Smooth Greensnake, 
Western Foxsnake, Dekay's Brownsnake, Northern Red-bellied Snake, and Common 
Gartersnake.  

If a county-wide coalition can be achieved to advance herptile inventory and monitoring, priority should 
be given to distribution and status assessments for species that are currently data deficient, which are 
most species (see species accounts above). In general, most species have records clustered north of 
Sturgeon Bay, and in popular natural areas. A comprehensive assessment would utilize maps based on 
existing knowledge to perform gap surveys to better assess distribution and status, including on islands, 
and prioritize SLCI on a regional basis for better conservation planning and partnerships. Currently, the 
highest inventory priorities are the State Endangered Northern Ribbonsnake, Blanding's Turtle, and 
Smooth Greensnake, all of which are known from only one site each in the county (Wisconsin Herp 
Atlas).  

Incidental Observations 
We captured one Northern Pike in an aquatic funnel trap in the stream just north of the junction of Bay 
Shore Dr. and W. Carlsville Rd (44.947310, -87.377946, WGS84) on 29 June 2014, and numerous others 
while dipnetting. 

Attachments: 
Appendix A: Ranking system 
Appendix B: Checklist with SLCI ranks (Excel file) 
Appendix C: Detailed records for SNA (Excel file) with ESRI Arcmap layer (shapefile) 

Literature Cited: 
Casper, G. S. 1996. Geographic Distributions of the Amphibians and Reptiles of Wisconsin. Milwaukee 

Public Museum, 87 pp. 
Harper, E. B., T. A. G. Rittenhouse, R. D. Semlitsch. 2008. Demographic Consequences of Terrestrial 

Habitat Loss for Pool-Breeding Amphibians: Predicting Extinction Risks Associated with Inadequate 
Size of Buffer Zones. Conservation Biology 22(5):1205–1215. 

Rittenhouse, T. A. G. and R. D. Semlitsch. 2007. Distribution of amphibians in terrestrial habitat 
surrounding wetlands. Wetlands 27(1):153–161. 

Scott, D. E., M. J. Komoroski, D. A. Croshaw, and P. M. Dixon. 2013. Terrestrial distribution of pond-
breeding salamanders around an isolated wetland. Ecology 94(11):2537–2546. 



12 | P a g e  
 

Sutherland, R. and P. deMaynadier. 2012. Model Criteria and Implementation Guidance for a Priority 
Amphibian and Reptile Conservation Area (PARCA) System in the USA. Partners in Amphibian and 
Reptile Conservation, Technical Publication PARCA-1. 28 pp. 

Vogt, R. C. 1981. Natural History of Amphibians and Reptiles of Wisconsin. Milwaukee Public Museum, 
Milwaukee, WI. 205 pp. 

 

 

  Milksnake eating a Brownsnake, Bay Shore Blufflands 2014 (photo by R. Rutherford) 



Appendix A: Species Occurrence Data Vetting 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vouchered Non-Vouchered 

Verified Not Verified 

Checklist 
Rank A 

Adds 
Info 

Does Not 
Add Info 

Checklist 
Rank B 

Is Verified 

Is Not Verified 

Checklist 
Rank D 

With changes 
if warranted 

Adds 
Info 

Does Not 
Add Info 

Checklist 
Rank C 

Passes 
taxonomic 

and 
geographic 
screening Does not 

pass 
taxonomic 

and 
geographic 
screening 

Checklist 
Rank E 

Checklist 
Rank F 

Definitions and Checklist Ranks: 

Vouchered = an occurrence record with physical evidence that can be independently verified (i.e., a publically 
available specimen or photograph) 

Non-Vouchered = an occurrence record without physical evidence that can be independently verified (i.e., 
observational records, or purported evidence that is lost or cannot be accessed) 

A – Vouchered record that has been independently verified. 

B - Vouchered record that has not been independently verified, but does not add any significant new information 
(i.e., falls within already verified occurrence area and/or time period selected for the project). 

C – Non-Vouchered record that does not add any significant new information (as defined for B). 

D - Vouchered record that has not been independently verified and does add significant new information (i.e., 
extends geographic range or fills substantial geographic range gap, and/or extends species occurrence time 
period for species thought to be extirpated) - these records should be verified if possible. 

E - Non- Vouchered record that does add significant new information (as defined for D), and passes screening*. 

F - Non- Vouchered record that does add significant new information (as defined for D), and does not pass 
screening*. 

Occurrence Records 



Species checklists are very informative for planning purposes, being a record of biodiversity for an area 
which can be used to evaluate which species are of conservation interest, and to assess species richness 
and habitat conservation potential. Checklist records are ranked in order of confidence from the highest 
Rank A (very confident record is good) to the lowest Rank F (record is questionable and cannot be 
verified). Historical species checklists are defined as all species that are likely to have ever occurred in a 
project area. They are cumulative over time and typically categorize species in various ways to inform 
project objectives, such as by conservation status, habitat requirements, or how recent records are. For 
these checklists ranks A-D are typically appropriate, with Rank D records subjected to species by species 
scrutiny with expert opinion weighed and uncertainty eliminated by independently verifying the 
specimens, and/or by new field surveys, when warranted. If records in Ranks E and F are of interest the 
locations may be verified for species occurrence through new field surveys, with voucher specimens (or 
photographs) collected and deposited at a public institution. Rank E sites are more likely to produce the 
species.  

* - Screening for taxonomic and geographic outliers is a process whereby a putative occurrence is 
examined to see if it, a) falls within the species’ known geographic range, b) could have been confused 
with other more likely taxa, and c) if suitable habitat for the species existed at the time and place of the 
observation. Outliers are those records that fail these tests, or are otherwise questionable (e.g. a 
transcription error is suspected in data), and generally should not be used for analyses. If these records 
are important to the project, they should be reconfirmed by new surveys.  

It is important to acknowledge the presence-only nature of most records in a checklist database. 
Without repeated visits, credible survey protocols followed, and survey effort tracked, most records 
cannot be treated as survey data, and the absence of observations cannot be used as evidence of 
species absence. If proving absence is important, either for gaps where no records are available, or as 
part of a vetting process for records in Ranks D, E or F, field surveys designed to confirm presence or 
absence must incorporate detection probabilities in the study design and sample sufficiently to meet 
95% confidence in avoiding Type II Error (false absences). However, in some instances gaps in 
occurrence records can be accepted as real if no suitable habitat exists (e.g. developed areas). 

A final point regarding observational data - Ranks C, E and F. Past practice has often ranked 
observational data by observer credibility, whereby observations from known experts are considered 
more reliable. While this is often the case, this assumption is also frequently violated, as experts do 
make mistakes, taxonomy changes, and unknown persons are often just as reliable (sometimes more 
so). This ranking system avoids such personal judgment calls, relying instead on the scientific method 
with the ability to perform independent verification. Rather than accepting records on faith ("just trust 
me"), scientific evidence can be examined (in this case, specimens or photographs). This process, like all 
good science, is self-correcting as future workers continue to examine the evidence. 

NOTE: This vetting system was developed by Gary S. Casper (UWM Field Station) for an Ozaukee County, 
Wisconsin, conservation planning project.  Inquiries on use and acknowledgement should be made to 
Dr. Casper (gscasper@uwm.edu, 262-689-4095). 
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Summary:

 A breeding bird survey was conducted in the greater Bay Shore Blufflands area of Door County 
using a series of 20 bird survey points.   Surveying began in early June and concluded in early July 
of 2014.  Each site was visited twice during the course of the survey.

The goal of this project was to begin a breeding bird survey of the Bay Shore Blufflands Natural 
Area and the surrounding habitats.

A total of 56 species of birds were recorded during the surveys of this project.  The species found on 
the most counts was the Red-eyed vireos with 23 counts.  The American Robin came in second and 
was found at 19 of the survey points. Point #10 had the greatest diversity of bird species, with 15 
species on the first count. Eleven species of birds observed are listed as Species of Greatest 
Conservation Need (SGCN), Special Concern (SC) or Threatened (THR).

Weather played a significant role in surveying Points, with cool spring temperatures, rain, and wind 
effecting when counts could be taken.  

With this report are the following:

1. Bird Survey Summary spreadsheet; Listing all Bird Species observed, Code, Wisconsin 
Conservation Status, WI Breeding Status, Species observed by Point, # Points /Species were 
Observed and # Species/Point.

2. Habitat Descriptions: For each Point, a general vegetative description of the area is 
included.  A photo was taken near each Point.  Photos were taken in September.

The following is the key for data used on “Bird Survey Summary” spreadsheet.

Bird Species: common bird species by alpha order.

Code: Standard alphabetic codes for common species of western Great Lakes region.  Codes are 
derived from North American Bird Banding Manual.

Wisconsin Conservation Status:
E = endangered
THR = threatened
SC = special concern
SGCN = species of greatest conservation concern

Wisconsin Breeding Status:
* = breeds in Wisconsin
*PR = permanent resident
Abundance Codes – used with breeding Status

a = abundant; very easy to find
c = common; easy to find in appropriate habitat and season
uc = uncommon; requires additional effort to find
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Methods: 

This Survey used a standard method for sampling birds in an unlimited-radius, 10-minute point 
count, a method described by Howe et al. (Howe, R.W., G.J. Niemi, S.J. Lewis, and D.A. Welsh. 
1997. A standard method for monitoring songbird populations in the Great Lakes Region. Passenger 
Pigeon 59(3):183-194.).  All birds seen and heard from a single point site are recorded during a 10-
minute period.  Flyovers are counted and noted as such.  When possible, sex and age (adult or 
juvenile) was included. Additional information like time of day, weather conditions and location are 
recorded.  A standardized bird point form is used to record the data at each point site. Twenty point 
sites were surveyed throughout the project area.  The road surveys, which included 2 points, are 
listed with one numeric value (i.e.7 and 7a). Locations of points surveyed were selected by Mike 
Grimm (The Nature Conservancy) and Paul Regnier (Door County Nature and Travel) and represent 
the variety of habitats throughout this part of the County.  GPS coordinates mark point site locations.  
Each point’s habitat was described.  Bird Surveys were conducted in the early morning hours 
between 5:00a.m. -9:00a.m. Counts were not conducted in rain, heavy fog or high winds. Bird 
species were identified based on confirmed sightings and/or vocalizations.  The discretionary use of 
recorded bird songs and calls were used to confirm species.

The order in which bird survey points were taken was reversed for the second survey to allow for 
possible species visiting/vocalizing on the site at different times.  This probably had little effect due 
to the rain that stopped several counts.  Counts were resumed as soon as possible, but rainy weather 
was unfortunately a factor in scheduling counts.  For a list of the order in which the survey points 
were taken, see Bird Survey Summary spreadsheet.

Observations and Considerations:

The 2014 greater Bay Shore Blufflands Natural Area Bird Survey is a snap shot in time of a 
population of birds found in the variety of habitats sampled.  A multi-year or a long-term study 
would prove to be much more valuable in determining the true picture of a bird population in any 
given habitat.  Many factors, human and environmental, play an influential role in the life of our 
wildlife species. 

This year’s cool and wet spring delayed early survey efforts and could have had an influence on the 
behavior of birds.  Weather can play an important role in bird surveys and may influence the results 
of the survey.  A longer-term survey would help to lessen the effect of weather influenced survey 
years.

Non-native honeysuckle and common buckthorn were found growing in several points.  Both these 
species can spread aggressively through the native landscape and degrade habitats and therefore 
reduce the biodiversity of the natural landscape.  Due to past invasive species control efforts, one 
could argue that there is a trend toward habitat improvement.  Improving the quality of habitats can 
lead to greater number of birds and species using these habitats.  This could be an underlining theme 
in a long-range bird survey progam.
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Habitat Descriptions: 

The project area is characterized by a diverse set of habitats found on the Green Bay side of the 
County.  Natural and built influenced environments (through road surveys) were included.  The 
majority of the survey sites are located on the upper part of the Niagara Escarpment, the edge of the 
escarpment and below the escarpment near the shore of Green Bay. Bird Survey Points were placed 
in areas throughout the greater Bay Shore Blufflands to sample the variety of habitats.   

Dominant and understory tree species along with shrub species were identified where appropriate at 
each Point.  

ATC Point 1: Habitat Description

Habitat: Open field and young successionary forest.  Major tree species are white ash with sparse 
white pine.  Ground cover is a mix of grasses with common milkweed, honeysuckle species and 
poison ivy.
Notes:  A few common buckthorn shrubs are dispersed throughout this area, but due to invasive 
species control over the past 5 years the number of stems are sparse.
GPS: N44 56.236 W87 23.134
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Point 2: Habitat Description

Habitat: Mix of agricultural field (some activity in 2014), old-field and lowland shrub.  Majority of 
shrub species in the low wet area are a mix of dogwood and willow species.  Drier field area includes 
common juniper, goldenrod species, aster species, grasses, poison ivy and sweet clover. Several 
cottonwood trees are in the low areas. 
Notes: Common buckthorn is in the adjacent wooded area. 
GPS: N44 56.654 W87 22.763

Point 3: Habitat Description

Habitat: Hawthorne species dominates this upland habitat.  Wild black cherry, white ash and small 
groves of trembling aspen are scattered throughout this site.  Dogbane, sweet clover, common 
buckthorn and miscellaneous grasses make up the ground cover between shrubs and trees. 
Notes: The Blue-winged Warbler is a special concern breeding species and is found on this site.  It 
probably nests in this area.  Much work has been done to control invasive species on this site and 
improvements are showing results with native species reclaiming this site. 
GPS: N44 56.270 W87 22.218
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Point 4: Habitat Description

Habitat: Dominant tree species:  Mix of white and red pines, white ash, white birch and red oak.  
Understory: dogwoods with few ironwood and young white ash.
Notes: This point is on the upland edge of the Niagara escarpment near the intersection of Reynolds 
Road and Carlsville Road.
GPS: N44 58.065 W87 21.491

Point 5: Habitat Description

Habitat: Dominant tree species: red pine, sugar maple, and red oak. Understory: young white pine 
and balsam fir with dogwoods, Canada buffalo berry and some witch hazel.
Notes: Point includes an abandoned roadbed put in place in the 1990s.
GPS: N44 57.168 W87 22.224
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Point 7: Habitat Description (Road Survey 7 Top, 7a Bottom)

Habitat: Point 7: Dominant tree species: red pine, white birch, balsam fir, with few white ash.  
Understory:  dogwoods, and young balsam fir.
Point 7a: Dominant tree species:  balsam fir, white ash, and aspen.  Understory: dominated with 
dogwoods.
Notes: This is a road survey on Lady-slipper Road near the Bay of Green Bay. 
GPS: Pt. 7: N44 57.668 W87 22.179  Pt7a: N44 57.867 W87 22.202
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Point 8: Habitat Description (Road Survey 8 Top, 8a Bottom)

Habitat: Road Survey in Governor Woods. 
#8: Dominant trees species: white pine, trembling aspen, and sugar maple.  Understory: Canada 
buffalo berry, some witch hazel, young eastern hemlock and balsam fir. 
#8a:  Dominant tree species: sugar maple, red oak, with aspen and white birch.  Understory: sugar 
maple, ironwood, white ash and dogwood.
Notes: This is a road survey consisting of 2 points.  
GPS: Pt 8: N44 57.742 W87 20.977 Pt8a: N44 58.066 W87 21.492
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Point 9: Habitat Description

Habitat:  Dominant tree species:  mix of large toothed aspen, white ash, and white birch, some sugar 
maple, eastern hemlock and red oak.  Understory: sugar maple, ironwood and American beech.
Notes: This point is located at the end of Autumn Lane and off Monument Point Road.
GPS: N44 58.324 W87 21.002

Point 10: Habitat Description

Habitat: Open Field habitat with early successionary species.  Dominant vegetation: mix of cool 
season grasses, white sweet clover, common milkweed and goldenrod species.  Edge trees include 
sugar maple, black cherry, white pine and white ash. Field is dotted with sparse wild apple trees and 
shrubs of common juniper and honeysuckle species.
Notes: This point is located off County Road G.
GPS: N45 00.127 W87 19.628
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Point 11: Habitat Description

Habitat: Dominant tree species: Eastern hemlock, sugar maple, and red oak.  Understory:  Sugar 
maple, American beech, and eastern hemlock.
Notes: This heavily wooded point is located in Lautenbach Woods on the trail and near the 
escarpment.
GPS: N45 59.841 W87 20.035

Point 12: Habitat Description

Habitat:  Dominant tree species: trembling aspen, northern white cedar, and balsam poplar.  
Understory: white spruce, common buckthorn, common juniper and willow species.
Notes: This point is on Spring Road.  Ditches were wet and holding standing water.
GPS: Pt. 12 N45 00.345 W87 20.240 Pt. 12a N45 00.345 W87 20.437 
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Point 13: Habitat Description

Habitat:  Dominant tree species: black ash, with some white oak.  Understory: few northern white 
cedars and black ash.  Edge species include: American beech, sugar maple, basswood and eastern 
hemlock.
Notes: This point is located below the Niagara escarpment and near the end of  Spring Lane.
GPS: N44 59.990 W87 20.149 
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Point 14: Habitat Description (Road Survey 14 Top, 14a Bottom)

Habitat: Road survey on Monument Point road. 
Point 14: Dominant tree species: Northern white cedar and aspen species.  Understory: northern 
white cedar, balsam fir and dogwoods.
Point 14a: Dominant tree species:  White birch, sugar maples and aspen species.  Understory: 
northern white cedar and dogwoods. 
Notes: This is a road survey on Monument Point Road near the Bay of Green Bay.
GPS: Pt.14 N44 59.146 W87 21.548 Pt. 14a N44 59.253 W87 21.519
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Point 15: Habitat Description (Road Survey 15 Top, 15a Bottom)

Habitat:  Road survey on Monument Bluff Pass 
Point 15: Dominant tree species: Sugar maple, red oak and American beech.  Understory: American 
beech and sugar maple. 
Point 15a: Dominant tree species: Red oak, and sugar maple. Understory: American beech and sugar 
maple.
Notes: This is a road survey on Monument Bluff Pass located on the escarpment.  Logging from this 
summer is evident on point 15.
GPS: Pt. 15 N44 58.897 W87 21.305 Pt. 15a N44 59.370 W87 20.959
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Point 16: Habitat Description

Habitat:  Dominant tree species:  northern white cedar, some white birch and few large toothed 
aspen.  Understory; sparse balsam fir and in forest gaps white ash and balsam fir.
Notes: This point is located near County highway B.
GPS: N44 59.299 W87 21.370



B
a
y
 S

h
o

re
 B

lu
ff

la
n

d
s
 B

re
e
d

in
g

 B
ir
d

 S
u

m
m

a
ry

 D
a
ta

B
ir
d

 S
p

e
c
ie

s
C

o
d

e
*

W
I 

C
o

n
s
e
rv

. 

S
ta

tu
s
*

W
I 

B
re

e
d

in
g

 

S
ta

tu
s
*

P
t1

-

1

P
t1

-

2
P

t2
-

1

P
t2

-

2
P

t3
-

1

P
t3

-

2
P

t4
-

1

P
t4

-

2
P

t5
-

1

P
t5

-

2
P

t7
-

1

P
t7

-

2
P

t7
a

-1

P
t7

a

-2
P

t8
-

1

P
t8

-

2
P

t8
a

-1

P
t8

a

-2
P

t9
-

1

P
t9

-

2
P

t1
0

-1

P
t1

0

-2
P

t1
1

-1

P
t1

1

-2
P

t1
2

-1

P
t1

2

-2
P

t1
2

a
-1

P
t1

2

a
-2

P
t1

3

-1

P
t1

3

-2
P

t1
4

-1

P
t1

4

-2
P

t1
4

a
-1

P
t1

4

a
-2

P
t1

5

-1

P
t1

5

-2
P

t1
5

a
-1

P
t1

5

a
-2

P
t1

6

-1

P
t1

6

-2

#
 o

f 
P

ts
 

fo
r 

s
p

e
c
ie

s
N

o
te

s
 F

ir
s
t 

(1
) 
S

u
rv

e
y

N
o

te
s
 S

e
c
o

n
d

 (
2
) 
S

u
rv

e
y

1
A

ld
e
r 

F
ly

c
a
tc

h
e
r

A
L
F

L
c
*

1
1

2

2
A

m
e
ri
c
a
n

 C
ro

w
A

M
C

R
c
*

1
1

1
1

1
1

1
1

1
1

1
1

1
13

3
A

m
e
ri
c
a
n

 G
o

ld
fi
n

c
h

A
M

G
O

a
*

1
1

1
1

1
5

4
A

m
e
ri
c
a
n

 R
e
d

s
ta

rt
A

M
R

E
c
*

1
1

1
3

5
A

m
e
ri
c
a
n

 R
o

b
in

A
M

R
O

a
*

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
19

6
A

m
e
ri
c
a
n

 W
h

it
e
 P

e
lic

a
n

A
W

P
E

S
C

u
c
*

1
1

7
B

a
lt
im

o
re

 O
ri
o

le
B

A
O

R
c
*

1
1

2

8
B

la
c
k
 a

n
d

 W
h

it
e
 W

a
rb

le
r

B
A

W
W

c
*

1
1

1
1

4

9
B

la
c
k
-c

a
p

p
e
d

 C
h

ic
k
a
d

e
e

B
C

C
H

a
*

1
1

1
1

1
1

1
1

1
1

1
1

1
13

1
0

B
la

c
k
-t

h
ro

a
te

d
 g

re
e
n

 W
a
rb

le
r

B
T

N
W

c
*

1
1

1
1

1
1

1
7

1
1

B
lu

e
-g

ra
y
 G

n
a
tc

a
tc

h
e
r

B
G

G
N

c
*

1
1

1
2

B
lu

e
 J

a
y

B
L
J
A

a
*

1
1

1
1

1
1

1
7

1
3

B
lu

e
-w

in
g

e
d

 W
a
rb

le
r

B
W

W
A

u
c
*

1
1

1
4

B
ro

w
n

-h
e
a
d

e
d

 C
o

w
b

ir
d

B
H

C
O

S
C

;S
G

C
N

c
*

1
1

1
5

B
ro

w
n

 T
h

ra
s
h

e
r

B
R

T
H

S
C

;S
G

C
N

c
*

1
1

1
6

C
a
n

a
d

a
 G

o
o

s
e

C
A

G
O

a
*

1
1

2

1
7

C
e
d

a
r 

W
a
x
w

in
g

C
E

D
W

a
*

1
1

1
1

1
1

1
1

8
P

t2
 w

it
h
 n

e
s
ti
n
g

 m
a
te

ri
a
l

1
8

C
h

ip
p

in
g

 S
p

a
rr

o
w

C
H

S
P

c
*

1
1

1
1

4

1
9

C
la

y
-c

o
lo

re
d

 S
p

a
rr

o
w

C
C

S
P

c
*

1
1

2

2
0

C
o

m
m

o
n

 G
ra

c
k
le

C
O

G
R

a
*

1
1

2
1

C
o

m
m

o
n

 R
a
v
e
n

C
O

R
A

u
c
*

1
1

2
2

C
o

m
m

o
n

 Y
e
llo

w
th

ro
a
t

C
O

Y
E

a
*

1
1

2

2
3

D
o

w
n

y
 W

o
o

d
p

e
c
k
e
r

D
O

W
O

c
*

1
1

1
3

2
4

E
a
s
te

rn
 M

e
a
d

o
w

la
rk

E
A

M
E

c
*

1
1

2

2
5

E
a
s
te

rn
 T

o
w

h
e
e

E
A

T
O

c
/u

c
*

1
1

1
1

4

2
6

E
a
s
te

rn
 W

o
o

d
-P

e
w

e
e

E
A

W
P

c
*

1
1

1
1

1
1

1
1

1
9

2
7

F
ie

ld
 S

p
a
rr

o
w

F
IS

P
S

C
;S

G
C

N
u
c
*

1
1

1
1

4

2
8

G
ra

s
s
h

o
p

p
e
r 

S
p

a
rr

o
w

G
R

S
P

S
C

;S
G

C
N

u
c
*

1
1

2

2
9

G
ra

y
 C

a
tb

ir
d

G
R

C
A

c
*

1
1

3
0

G
re

a
t-

c
re

s
te

d
 F

ly
c
a
tc

h
e
r

G
C

F
L

c
*

1
1

1
1

1
1

1
1

1
1

10

3
1

H
a
ir
y
 W

o
o

d
p

e
c
k
e
r

H
A

W
O

c
*

1
1

2

3
2

H
e
rm

it
 T

h
ru

s
h

H
E

T
H

c
*

1
1

1
3

3
3

H
o

u
s
e
 W

re
n

H
O

W
R

a
/c

*
1

1
1

3

3
4

In
d

ig
o

 B
u

n
ti
n

g
IN

B
U

c
*

1
1

2

3
5

M
a
lla

rd
M

A
L
L

a
*

1
1

2

3
6

M
o

u
rn

in
g

 D
o

v
e

M
O

D
O

a
*

1
1

3
7

M
o

u
rn

in
g

 W
a
rb

le
r

M
O

W
A

T
H

R
;S

G
C

N
c
*

1
1

3
8

N
a
s
h

v
ill

e
 W

a
rb

le
r

N
A

W
A

S
C

c
*

1
1

1
3

3
9

N
o

rt
h

e
rn

 C
a
rd

in
a
l

N
O

C
A

a
*

1
1

1
1

4

4
0

O
v
e
n

b
ir
d

O
V

E
N

S
C

;S
G

C
N

c
*

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
17

4
1

P
in

e
 W

a
rb

le
r

P
IW

A
c
*

1
1

1
3

4
2

R
e
d

-b
e
lli

e
d

 W
o

o
d

p
e
c
k
e
r

R
B

W
O

c
*

1
1

1
1

1
1

1
7

4
3

R
e
d

-e
y
e
d

 V
ir
e
o

R
E

V
I

a
*

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
23

4
4

R
e
d

-t
a
ile

d
 H

a
w

k
R

T
H

A
c
*

1
1

4
5

R
in

g
-b

ill
e
d

 G
u

ll
R

B
G

U
c
*

1
1

1
1

1
1

1
1

1
1

1
1

1
13

4
6

R
o

s
e
-b

re
a
s
te

d
 G

ro
s
b

e
a
k

R
B

G
R

c
*

1
1

2

4
7

R
u

b
y
-c

ro
w

n
e
d

 K
in

g
le

t
R

C
K

I
S

C
u
c
*

1
1

4
8

R
u

b
y
-t

h
ro

a
te

d
 H

u
m

m
in

g
b

ir
d

R
T

H
U

c
*

1
1

2
P

t1
5
a
 n

e
s
t

4
9

S
a
v
a
n

n
a
h

 S
p

a
rr

o
w

S
A

V
S

c
*

1
1

5
0

S
c
a
rl
e
t 

T
a
n

a
g

e
r

S
C

T
A

*
1

1
1

1
1

1
6

5
1

S
o

n
g

 S
p

a
rr

o
w

S
O

S
P

a
*P

R
1

1
2

5
2

W
h

it
e
-b

re
a
s
te

d
 N

u
th

a
tc

h
W

B
N

U
*

1
1

5
3

W
ild

 T
u

rk
e
y

W
IT

U
a
*P

R
1

1

5
4

W
ill

o
w

 F
ly

c
a
tc

h
e
r

W
IF

L
S

C
;S

G
C

N
c
*

1
1

5
5

W
o

o
d

 T
h

ru
s
h

W
O

T
H

S
C

;S
G

C
N

c
*

1
1

1
3

5
6

Y
e
llo

w
 W

a
rb

le
r

Y
W

A
R

c
*

1
1

#
 S

p
e
c
ie

s
 /

P
o

in
t

10
6

11
7

10
9

6
2

8
5

4
2

7
4

6
6

5
6

6
4

15
13

7
5

5
3

5
6

10
7

5
1

5
3

3
4

5
5

6
4

D
a
te

s
 o

f 
S

u
rv

e
y

6
/6

7
/1

6
/6

7
/1

6
/6

7
/1

6
/6

7
/1

6
/6

7
/1

6
/6

7
/1

6
/6

7
/1

6
/8

6
/2

3
6

/8
6

/2
3

6
/7

6
/2

3
6

/8
6

/2
6

6
/7

6
/2

6
6

/6
6

/2
6

6
/6

6
/2

6
6

/6
6

/2
6

6
/6

7
/1

6
/6

7
/1

6
/8

6
/2

6
6

/8
6

/2
6

6
/6

7
/1

O
rd

e
r 

o
f 

S
u

rv
e
y
 P

o
in

ts
F

ir
s
t 

S
u

rv
e
y

S
e
c
o

n
d

 

S
u

rv
e
y

1
3

8

2
4

9

3
1

1
5

,1
5

a

4
2

1
0

5
5

1
1

6
7

,7
a

1
2

,1
2

a

7
1

4
,1

4
a

1
3

8
1

6
1

6

9
1

3
1

4
,1

4
a

1
0

1
2

,1
2

a
7

,7
a

1
1

1
1

5

1
2

1
0

2

1
3

1
5

,1
5

a
1

1
4

9
4

1
5

8
3



Migratory Bird Survey
2014, Michael Grimm

Conservation Master Plan for Bay Shore Blufflands State Natural Area     
December 2014

Funded by the Wisconsin Coastal Management Program and the National 
Oceanic and Atmospheric Administration, Office of Ocean and Coastal

 Resource Management under the Coastal Zone Management Act, 
Grant # NA13NOS4190043



1 
 

 
 
 
 
 
 
 

2014 Migratory Bird Survey 
Bayshore Blufflands Landscape 

Door County, WI 
 
 
 
 
 

Submitted by: 
Michael Grimm 

30 North 7th Avenue 
Sturgeon Bay, WI 54235 

September 28, 2014 
  



2 
 

Introduction 
 
 
A migratory bird survey was undertaken to gather information on one aspect of avian usage in the 
Bayshore Blufflands landscape.  Migratory stop-over habitat for many species, including birds, bats, and 
insects, is now recognized as a critical component in the life history of these animals.  Being situated on 
the Door Peninsula, near the shoreline of Green Bay positions the Bayshore Blufflands landscape to be an 
important migratory habitat setting for birds.  It should be expected that the variety of habitats in this 
landscape, from open old fields through early successional habitats to young or semi-mature forest tracts 
would provide good stop-over conditions for many species.   The adjacency to the shoreline of Green Bay 
is another important feature of the Bayshore Blufflands area. Recent research and the models based on 
that research indicate that forested lands within ¼ mile of open water is especially important for migrating 
land birds (see Great Lakes Migratory Bird Stopover Portal http://glmigratorybirds.org/map.html#).  
 
Methods  
 
Surveys for migratory birds were conducted on 10 days with suitable weather conditions throughout the 
month of May at several locations across the Bayshore Blufflands landscape.  The surveys were 
conducted in the mornings, generally between 0700 and 100.  Surveys were conducted by walking slowly 
through an area, stopping occasionally, trying to access all the habitat types present, and recording all 
species seen or heard during the walk.  Notes were made on abundance and behavior on occasion, though 
more time was devoted to identifying species.  Notes were also occasionally made on conservation issues 
noted on the tracts.  
 
All surveys were conducted the author.  He was accompanied by Shirley Griffin on 17 May on the survey 
off Autumn Lane.  He was accompanied by Mary Standish on 28 May during survey of the “Hutter 
fields” on the south side of Carlsville Road.  
 
This report contains daily tallies for the locations and a summary of all species recorded in the appendix.  
The appendices also contain, information on the habitats surveyed, past bird records from the area, and 
maps of the areas walked with a few accompanying notes.  
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Results 

Date: 4 May 2014 
 
Time: 0730 – 0924.   Clear sky, 39 F. Moderately strong wind from the west.  
 
Location: Hawthorn field off Reynold’s Road and west into field below escarpment bluff.  
 
GPS approximate center: Lat: 44.9380, Long: -87.3763 
 
Habitat: 1, 9 (See Appendix 1 Habitat Types referenced in migratory bird survey)   

� (1) Pinus resinoa / Populus grandidentata / Quercus rubra dry-mesic forest 
� (9) Old field – includes the hawthorn meadow  

 
Map: See Appendix 5 Maps 
 
Results: 
Canada goose 
Broad-winged Hawk 
Ruffed Grouse 
Wild Turkey 
Ring-billed Gull 
Herring Gull 
Mourning Dove 
Red-bellied Woodpecker 
Downy Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Pileated Woodpecker 
Eastern Phoebe 
Blue Jay 
Common Raven 
Black-capped Chickadee 
White-breasted Nuthatch 
Brown Creeper 

House Wren 
Ruby-crowned kinglet 
Eastern Bluebird 
Hermit Thrush 
American Robin 
Brown Thrasher 
Yellow-rump Warbler 
Eastern Towhee 
Field Sparrow 
Song Sparrow 
White-crowned sparrow 
White-throated Sparrow 
Northern Cardinal 
Red-winged Blackbird 
Brown-headed Cowbird 
Purple Finch 
American Goldfinch 

 
Comments: 
 
This diverse habitat of open and early successional abandoned agricultural fields surrounded by young 
pole stands of upland hardwoods provides migratory habitat for a diverse set of birds.  Both open field 
and woodland species were encountered on the survey.  On 4 May, the field sparrows were conspicuous 
by their singing in the upper open field and in the lower elevation ‘Hutter” fields to the west.  Small 
groups of yellow-rump warblers were also conspicuous, seen in small groups gleaning in the pole stands 
of hardwoods along the south side of the fields.  Important species noted include brown thrasher and field 
sparrows both listed as “species of greatest conservation need (SGCN)” in Wisconsin’s Wildlife Action 
Plan.  
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Date:  8 May 2014 
 
Time: 0700 - 0800 
 
Location: Lautenbach Woods Preserve 
 
GPS approximate center: Lat: 44.9968; Long -87.3336 
 
Route walked: Starting at the parking lot on County G, followed the northern route of the walking trail 
west to the western edge of the preserve returning on the southern route to the parking lot.  
 
Habitat:   

� (2) Acer saccharum / Fagus / Quercus rubra / Pinus strobus / Tsuga forest  
� (5) Acer saccharinum / Fraxinus pennsylvanica swamp forest 

 
Map: See Appendix 5 Maps 
  
Results: 
Wood Duck 
American Kestrel 
Ruffed Grouse 
Red-bellied Woodpecker 
Downy Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Blue Jay 
Black-capped Chickadee 
Red-breasted Nuthatch 
White-breasted Nuthatch 
Brown Creeper 
Winter Wren 
Ruby-crowned kinglet 

Hermit Thrush 
Wood Thrush 
American Robin 
Nashville Warbler 
Yellow-rumped Warbler 
Black-throated Green Warbler 
Ovenbird 
Common Yellowthroat 
Field Sparrow 
White-throated Sparrow 
Rose-breasted Grosbeak 
Red-winged Blackbird 
Brown-headed Cowbird 
American Goldfinch

 
Comments:  
 

The high quality of this forest patch is evident by the large number of seedling and sapling eastern 
hemlocks (Tsuga occidentalis) present in throughout the woods. Typical forest birds such as black-
throated green warblers, wood thrush, ovenbirds and rose-breasted grosbeaks were noted regularly during 
the survey.  On this day trout lily (Eurythronium spp) leaves are up, and Hepatica acutiloba and Carex 
pedunculata were in bloom. Trilliums (Trillium grandiflorum) were near bloom. Important species noted 
were wood thrush and rose-breasted grosbeak, both listed as SGCN in Wisconsin.  The field associated 
species noted on the above list (field sparrow, American goldfinch, kestrel) were noted from the parking 
area on County G and were seen or singing from the open fields along the road.  The wood duck was 
flushed up from the flooded hardwood swamp at the west end of the route walked.    
 
A significant amount of filamentous algae (Chladophora?) was seen flowing in the current below the 
main spring to the hardwood swamp at the west end of the Lautenbach Woods Preserve.. This may be a 
signature of high nutrient loading to the aquifer which discharges at these springs.   
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Date: 9 May 2014 
 
Time: 0745 - 0900 
 
Location: DCLT tracts at the west end of Monument Point Road  
 
GPS approximate center: Lat: 44.9849, Long: -87.3571 
 
Route walked: The first portion of the day’s survey was walked on the south side of Monument Point 
Road into DCLT property. The second section of the survey walked north of Monument Point Road into 
land purchased by The Nature Conservancy and subsequently transferred to the Land Trust.   
 
Habitat:    

� (2) Acer saccharum / Fagus / Quercus rubra / Pinus strobus / Tsuga forest 
� (3) Thuja / Tsuga / Pinus sp. / Betula papyrifera forest 
� (4) Thuja / Fraxinus pennsylvanica / Populus balsamifera wet-mesic forest 

 
Map: See Appendix 5 Maps 
 
Results: 
Mourning Dove 
Red-bellied Woodpecker 
Downy Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Blue Jay 
Black-capped Chickadee 
Red-breasted Nuthatch 
White-breasted Nuthatch 

Brown Creeper 
Ruby-crowned kinglet 
Wood Thrush 
Yellow-rumped Warbler 
Black-throated Green Warbler 
Ovenbird 
Northern Cardinal 
American Goldfinch

 
Comments: Poor weather conditions are thought to have contributed to the low number of species 
encountered during this survey.  As the habitat covered was wooded with both upland hardwoods and 
mesic to wet-mesic conifers forest associated species were to be expected. The proximity to the shore of 
Green Bay (< ¼ mile) and the high percentage of forest cover in this area has been modeled by the Great 
Lakes Migratory Bird Stopover Portal http://glmigratorybirds.org/map.html# (and incorporated into maps 
for the Door County Greenprint – see Figure 1 below), to be highly significant for migratory land birds.  
Despite the low numbers recorded on this survey one SGCN was noted (wood thrush).  This area 
undoubtedly has higher numbers of migrants that indicated by this survey.  
 
As a side note a significant flow of surface water originating in the eastern portion of the area walked 
north of Monument Point Road flows south and west into and through the mesic white cedar stand at the 
northeast corner of the intersection of Monument Point Road and Bayshore Drive.  On the date of the 
survey none of the surface water was found flowing under Bayshore Drive to the west (i.e., all the water 
was soaking into the forest floor on that tract. This flow appears to originate as overflow out of a linear 
north/south depression bordering the east side of the access road which borders the DCLT lands to the 
east.  It appears to be ground water discharging from the base of the escarpment. As this land is in non-
DCLT ownership it was not walked to investigate the origin of this water.  However, observing the area 
from a distance it appeared that the linear depression was quite deep and may form a significant. Likely 
ephemeral wetland habitat.  Flora in bloom included: Sheperdia, Dirca, Carex pedunculata, C. 
pennsylvanica, and Hepatica acutiloba.  
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Figure 1. Map of surrounding area surveyed on 9 May, 2014, showing modeled ranking of landscape for migratory 
land birds.  Red area indicates high significance for migratory birds.  From Door County Greenprint. 
(http://tplgis.org/DoorCounty_GreenprintMap/), accessed September 27, 2014.  
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Date: 10 May 2014 
 
Time: 0730 - 0830 
 
Location: South off White Cedar Lane  
 
GPS approximate center: Lat: 44.9527, Long: -87.3702 
 
Route walked: Walked into area south off White Cedar Lane following the old gravel drive.  Returned on 
same path.   
 
Habitat:    

� Pinus resinoa / Populus grandidentata / Quercus rubra dry-mesic forest 
� (4) Thuja / Fraxinus pennsylvanica / Populus balsamifera wet-mesic forest 

 
Map: See Appendix 5 Maps 
  
Results: 
Turkey Vulture 
Broad-winged Hawk 
Red-bellied Woodpecker 
Yellow-bellied Sapsucker 
Downy Woodpecker 
Northern Flicker 
Blue-headed vireo 
Blue Jay 
Common Raven 
Black-capped Chickadee 
Red-breasted Nuthatch 
White-breasted Nuthatch 

Golden-crowned Kinglet 
Ruby-crowned kinglet 
Swainson's thrush 
Wood Thrush 
American Robin 
Nashville Warbler 
Yellow-rumped Warbler 
Ovenbird 
White-throated Sparrow 
Brown-headed Cowbird 
Purple Finch 
American Goldfinch

 
Comments: 
Two forest types characterize this site.  Notable species encountered included both kinglet species, 
Swainson’s and wood thrush, and purple finch.  
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Date: 11 May 2014 
 
Time: 0700 - 0830 
 
Location: South off White Cedar Lane.  
 
GPS approximate center: Lat: 44.9505, Long: -87.3694 
 
Route walked: Walked south off White Cedar Lane on the gravel drive, returning by the same route. 
 
Habitat:  

� Pinus resinoa / Populus grandidentata / Quercus rubra dry-mesic forest 
� Acer saccharum / Fagus / Quercus rubra / Pinus strobus / Tsuga forest 
� Thuja / Tsuga / Pinus sp. / Betula papyrifera forest 

 
Map: See Appendix 5 Maps 
  
Results: 
Ruffed Grouse 
Wild Turkey 
Killdeer 
Ring-billed Gull 
Mourning Dove 
Yellow-bellied Sapsucker 
Downy Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Pileated Woodpecker 
Great Crested Flycatcher 
Blue Jay 
Black-capped Chickadee 
Blue-gray Gnatcatcher 

Eastern Bluebird 
Swainson's thrush 
Wood Thrush 
American Robin 
Nashville Warbler 
Yellow-rumped Warbler 
Black-throated Green Warbler 
Ovenbird 
Northern Cardinal 
Common Grackle 
Brown-headed Cowbird 
Baltimore oriole 
Purple Finch 
American Goldfinch

 
Comments:  
The mix of pole to semi-mature upland forest types provides good habitat for a number of forest 
associated migratory birds.  Important or charismatic species encountered this day included wood and 
Swainson’s thrush, blue-grey gnatcatcher and Baltimore oriole.  As with other tracts on other days during 
this survey, records of earlier bird surveys taken in this area (see Appendix 2) indicate that it is likely a 
considerably larger number of species utilize these wooded areas during migration than have been 
recorded during this survey.  
 
As a side note, two tree deer stands were found just east of the loop road cut on the tract under easement 
to the Land Trust, with a trail camera, and bait.  Red oval on the map indicates the approximate area of 
the deer stands. 
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Date: 17 May 2014 
 
Time: 0800 - 0900 
 
Location: Autumn Lane woods   
 
GPS approximate center: Lat: 44.9705, Long: -87.3519 
 
Route walked: Walked off the south-west end of Autumn Lane and looped through the upland forest 
skirting the lowland conifer stand on the east.  
 
Habitat:    

� (2) Acer saccharum / Fagus / Quercus rubra / Pinus strobus / Tsuga forest 
 
Map: See Appendix 5 Maps 
  
Results: 
Sharp-shinned hawk 
Hairy Woodpecker 
Great Crested Flycatcher 
Blue-headed vireo 
Red-eyed Vireo 
Blue Jay 
Black-capped Chickadee 
Red-breasted Nuthatch 

White-breasted Nuthatch 
American Robin 
Black-throated Green Warbler 
Ovenbird 
Song Sparrow 
White-throated Sparrow 
Rose-breasted Grosbeak 
American Goldfinch

 
Comments: 
This high quality semi-mature upland forest had few species on the date surveyed, although notable 
species included the sharp-shinned hawk, blue-headed vireo and rose-breasted grosbeak.  
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Date: 17 May 2014 
 
Time: 0915 - 1030 
 
Location: Aten’s Collin’s spring pond.   
 
GPS approximate center: Lat: 44.9477, Long: -87.3775 
 
Route walked: Walked to driveway to the tract to the spring pond and to wetland south of the pond. 
 
Habitat:  

� (4) Thuja / Fraxinus pennsylvanica / Populus balsamifera wet-mesic forest 
� (6) Larix laricina / Carex fen 

   
Map: See Appendix 5 Maps 
 
Results: 
Wild Turkey 
Northern Parula 
Nashville Warbler 
Red-breasted Nuthatch 
Gray catbird 
Northern Flicker 
American Crow 
American Robin 
Blue-headed vireo 
Red-bellied woodpecker 

Blue Jay 
Black and white warbler 
Red wing blackbird 
Northern Cardinal 
Pileated woodpecker 
Blue-gray Gnatcatcher 
Swamp Sparrow 
Mourning dove 
Black-capped chickadee

 
Comments: 
A rich diversity of forest and wetland structure characterizes this site.  It undoubtedly provides habitat for 
more species than noted on this day.    
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Date: 22 May 2014 
 
Time: 0715 - 0830 
 
Location: Hawthorn field off Reynold’s Road and west open field with surrounding woods  
 
GPS approximate center: Lat: 44.9378, Long: -87.3729 
 
Route walked: Started at the parking Land Trust parking lot on Reynolds Road walked west into the 
hawthorn grove, continued into the upper open field to the west, then returned on the north side of the 
hawthorn field.  
 
Habitat:    

� Pinus resinoa / Populus grandidentata / Quercus rubra dry-mesic forest 
� (9) Old field – includes the hawthorn meadow  

 
Map: See Appendix 5 Maps 
  
Results: 
Red-tailed Hawk 
Ruffed Grouse 
Wild Turkey 
Mourning Dove 
Downy Woodpecker 
Northern Flicker 
Least Flycatcher 
Eastern Phoebe 
Great Crested Flycatcher 
Blue Jay 
American Crow 
Black-capped Chickadee 
Red-breasted Nuthatch 
White-breasted Nuthatch 
House Wren 
Wood Thrush 
American Robin 
Gray Catbird 
European Starling 

Blue-winged Warbler 
Nashville Warbler 
Northern Parula 
Chestnut-sided Warbler 
Magnolia Warbler 
Black-throated Green Warbler 
Black-and-white Warbler 
American Redstart 
Ovenbird 
Eastern Towhee 
Chipping Sparrow 
Clay-colored Sparrow 
Northern Cardinal 
Rose-breasted Grosbeak 
Indigo Bunting 
Brown-headed Cowbird 
Baltimore oriole 
American Goldfinch

 
Comments: 
The varied habitat of this tract attracts a diverse suite of species. Several warbler species and many open 
field or edge species were encountered. Notable species included wood thrush, clay-colored sparrow and 
rose-breasted grosbeak.   
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Date: 26 May 2014 
 
Time: 0700 - 0800 
 
Location: Aten and Collin’s tract  
 
GPS approximate center: Lat: 44.9483, Long: -87.3768 
 
Route walked: Walked north into tract along the driveway, stopping at the spring pond then proceeding 
north along the woods trail.  Retraced the route on the way out.  
 
Habitat:    

� (3) Thuja / Tsuga / Pinus sp. / Betula papyrifera forest  
� (4) Thuja / Fraxinus pennsylvanica / Populus balsamifera wet-mesic forest 
� (6) Larix laricina / Carex fen 

 
Map: See Appendix 5 Maps 
 
Results: 
Ruffed Grouse 
Mourning Dove 
Eastern Wood-Pewee 
Great Crested Flycatcher 
Red-eyed Vireo 
Blue Jay 
American Crow 
Common Raven 
Black-capped Chickadee 
White-breasted Nuthatch 
Brown Creeper 
House Wren 
Winter Wren 
Blue-gray Gnatcatcher 
Cedar Waxwing 
Nashville Warbler 
Chestnut-sided Warbler 

Black-and-white Warbler 
American Redstart 
Ovenbird 
Common Yellowthroat 
Eastern Towhee 
Song Sparrow 
Swamp Sparrow 
White-throated Sparrow 
Northern Cardinal 
Rose-breasted Grosbeak 
Indigo Bunting 
Red-winged Blackbird 
Common Grackle 
Brown-headed Cowbird 
Baltimore oriole 
American Goldfinch 

 
 
Comments: 
The lack of warbler species from this survey date should be considered uncharacteristic of such a complex 
setting of forest and wetland.  The density of forest cover obscuring small species may explain the low 
number warblers and vireos.  Definitely worth further surveys at this site.  
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Date: 28 May 2014 
 
Time: 0715 - 0830 
 
Location: Aten/Collin’s tract and the “Hutter” fields south of Carlsville Road across from Aten/Collin 
driveway.   
 
GPS approximate center: Lat: 44.9455, Long: -87.3769 
 
Route walked: Walked north on the driveway of the Aten/Collin’s tract to the spring pond area, then 
crossed Carlsville Road south into the Land Trust property across from the Aten/Collin’s driveway. Made 
a loop walk generally to the south and east of the entry point.  
 
Habitat:    

� (3) Thuja / Tsuga / Pinus sp. / Betula papyrifera forest 
� (4) Thuja / Fraxinus pennsylvanica / Populus balsamifera wet-mesic forest 
� (6) Larix laricina / Carex fen 
� (7) Salix / Cornus shrub-carr 
� (9) Old field – includes the hawthorn meadow  

 
Map: See Appendix 5 Maps 
 
Results: 
Wild Turkey 
Mourning Dove 
Northern Flicker 
Alder Flycatcher 
Great Crested Flycatcher 
Red-eyed Vireo 
Blue Jay 
Black-capped Chickadee 
Red-breasted Nuthatch 
House Wren 
Blue-gray Gnatcatcher 
Gray Catbird 
Blue-winged Warbler 
Nashville Warbler 

Yellow Warbler 
Chestnut-sided Warbler 
American Redstart 
Mourning Warbler 
Common Yellowthroat 
Eastern Towhee 
Field Sparrow 
Song Sparrow 
Northern Cardinal 
Rose-breasted Grosbeak 
Indigo Bunting 
Common Grackle 
Brown-headed Cowbird 
American Goldfinch

 
Comments: 
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Date: 29 May 2014 
 
Time: 0700 - 0830 
 
Location: Spring Lane lowland hardwoods and associated upland to the east.  
 
GPS approximate center: Lat: 44.9983, Long: -87.3361 
 
Route walked: The route started at the south end of Spring Lane and went south into the upland 
hardwoods following the east side of the lowland hardwood swamp.  The route looped to the east and 
then back to Spring Lane.  
 
Habitat:   

� (2) Acer saccharum / Fagus / Quercus rubra / Pinus strobus / Tsuga forest 
� (5) Acer saccharinum / Fraxinus pennsylvanica swamp forest 

 
 Map: See Appendix 5 Maps 
 
Results: 
Wood Duck 
Ruffed Grouse 
Red-bellied Woodpecker 
Hairy Woodpecker 
Eastern Wood-Pewee 
Great Crested Flycatcher 
Red-eyed Vireo 
Blue Jay 
American Crow 
Black-capped Chickadee 
White-breasted Nuthatch 
Brown Creeper 
Blue-gray Gnatcatcher 
Wood Thrush 
American Robin 
Black-throated Green Warbler 
American Redstart 
Ovenbird 
Scarlet Tanager 
Rose-breasted Grosbeak 
Brown-headed Cowbird 
 
Comments: 
At this late date in the season likely many of the early and mid-season transitory migrants have left the 
area, and the species noted are likely those that will breed in at this site.  
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Discussion 
This survey was a rapid and brief look at the birds that use the Bayshore Blufflands landscape during the 
migratory period of their life cycle. It was conducted in primarily forested setting in the early mornings of 
the month of May, usually considered a prime period to capture the majority of migratory species. 
However, given the design of this survey, many migratory species would be missed. Species that may 
have passed through earlier (e.g., fox sparrow) would be missed and surveying in the morning would 
necessarily miss many of the evening or night species (e.g., owls, woodcock, whip-poor-will). As this 
survey focused on primarily forested settings grassland or open field species (e.g., eastern meadow lark, 
grasshopper and savannah sparrows) were also perhaps missed in the survey. Focusing on forested 
habitats also meant it would be unlikely to encounter waterfowl and shorebirds in the survey and thus 
were not cataloged.  These species undoubtedly occur off shore or along the shoreline of Green Bay.  
Lastly given the timing of the survey species over-wintering in this landscape (e.g., juncos, crossbills, 
northern shrike, rough-legged hawk, pine grosbeak), but moving north before the beginning of May were 
also missed.  These limitations of this survey noted here are mentioned with the purpose of addressing 
these gaps in future migratory bird surveys for the area.  
 
However, despite these limitations of the survey, several important species were recorded from the 
landscape.  17 species which have a “Partners-in-Flight” score of greater than 14 were recorded 
(Appendix 2).  These species are considered in need of conservation consideration by the Partners in 
Flight program (http://www.partnersinflight.org/). The score of 14 is an arbitrary cut off, but species with 
scores above that number are generally considered priority species for several grant programs 
administered by the U.S. Fish and Wildlife Service.  
 
Five species recorded during the survey are identified as “Species of Greatest Conservation Need” in the 
Wisconsin Wildlife Action Plan.  These species are generally considered in some risk for population 
decline in Wisconsin and their presence on this landscape during migration (and some species likely 
breed here) should be noted when applying for land conservation or management grants for this 
landscape.   
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Appendix 1. Bird tally tor the 2014 migratory bird survey listed by date. 
 

 
Species 

5-
May 

8-
May 

9-
May 

10-
May 

11-
May 

17-
May 

22-
May 

26-
May 

28-
May 

29-
May 

Turkey Vulture    x       
Canada Goose x          
Wood Duck  x        x 
Sharp-shinned hawk      x     
Broad-winged Hawk x   x       
Red-tailed Hawk       x    
American Kestrel  x         
Ruffed Grouse x x   x  x x  x 
Wild Turkey x    x x x  x  
Killdeer     x      
Ring-billed Gull x    x      
Herring Gull x          
Mourning Dove x  x  x x x x x  
Red-bellied 
Woodpecker 

x x x x  x    x 

Yellow-bellied 
Sapsucker 

   x x      

Downy Woodpecker x x x x x  x    
Hairy Woodpecker x x x  x x    x 
Northern Flicker x x x x x x x  x  
Pileated 
Woodpecker 

x    x x     

Eastern Wood-
Pewee 

       x  x 

Alder Flycatcher         x  
Least Flycatcher       x    
Eastern Phoebe x      x    
Great Crested 
Flycatcher 

    x x x x x x 

Blue-headed vireo    x  x     
Red-eyed Vireo      x  x x x 
Blue Jay x x x x x x x x x x 
American Crow      x x x  x 
Common Raven x   x    x   
Black-capped 
Chickadee 

x x x x x x x x x x 

Red-breasted 
Nuthatch 

 x x x  x x  x  

White-breasted 
Nuthatch 

x x x x  x x x  x 

Brown Creeper x x x     x  x 
House Wren x      x x x  
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Winter Wren  x      x   
Golden-crowned 
Kinglet 

   x       

Ruby-crowned 
kinglet 

x x x x       

Blue-gray 
Gnatcatcher 

    x x  x x x 

Eastern Bluebird x    x      
Hermit Thrush x x         
Swainson's thrush    x x      
Wood Thrush  x x x x  x   x 
American Robin x x  x x x x  x x 
Gray Catbird      x x  x  
Brown Thrasher x          
European Starling       x    
Cedar Waxwing        x   
Blue-winged 
Warbler 

      x  x  

Nashville Warbler  x  x x x x x x  
Northern Parula      x x    
Yellow Warbler         x  
Chestnut-sided 
Warbler 

      x x x  

Magnolia Warbler       x    
Yellow-rumped 
Warbler 

x x x x x      

Black-throated 
Green Warbler 

 x x  x x x   x 

Black-and-white 
Warbler 

     x x x x  

American Redstart       x x x x 
Ovenbird  x x x x x x x  x 
Mourning Warbler         x  
Common 
Yellowthroat 

 x      x x  

Scarlet Tanager          x 
Eastern Towhee x      x x x  
Chipping Sparrow       x    
Clay-colored 
Sparrow 

      x    

Field Sparrow x x       x  
Song Sparrow x     x  x x  
White-crowned 
sparrow 

x          

Swamp Sparrow      x  x   
White-throated 
Sparrow 

x x  x  x  x x  
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Northern Cardinal x  x  x x x x x  
Rose-breasted 
Grosbeak 

 x    x x x x x 

Indigo Bunting       x x x  
Red-winged 
Blackbird 

x x    x  x x  

Common Grackle     x   x x  
Brown-headed 
Cowbird 

x x  x x  x x x x 

Baltimore Oriole     x  x x   
Purple Finch x   x x    x  
American Goldfinch x x x x x x x x x  

 
Total 77 species 
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Appendix 2. Species encountered in 2014 migratory survey listed as Species of Greatest Conservation 
Need in Wisconsin or having a “Partner’s In Flight” regional breeding score of 14 or greater.  
 

 
Species 

WI 
SGCN* 

 
PIF Score** 

Broad-winged Hawk  14 
Ruffed Grouse  14 
Northern Flicker  15 
Least Flycatcher x 15 
Winter Wren  14 
Wood Thrush x 15 
Brown Thrasher x 15 
Blue-winged Warbler x 13 
Nashville Warbler  14 
Chestnut-sided Warbler  15 
Black-throated Green Warbler  14 
Black-and-white Warbler  14 
American Redstart  14 
Mourning Warbler  15 
Scarlet Tanager  15 
Field Sparrow x 15 
Rose-breasted Grosbeak  16 

 
*Wisconsin Species of greatest conservation need 

http://dnr.wi.gov/topic/WildlifeHabitat/profiles.asp   

 

**Partners-in-Flight regional breeding conservation score for land birds of Bird Conservation Region 12 

http://rmbo.org/pifassessment/Database.aspx#  
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Appendix 3. Habitat Types referenced in migratory bird survey 
 
 
HABITAT TYPE 
Species occupying high 
estimated percentage 
of canopy 

Common or 
distinguishing 
understory or shrub 
layer species (est. by 
number of individuals) 

Commonly 
encountered ground 
cover species in habitat 
type 

Other significant 
species 

(1) Pinus resinoa / Populus grandidentata / Quercus rubra dry-mesic forest 
Pinus resinosa Abies balsamea Aster macrophyllus Plantanthera Hookeri 
Betula papyrifera Cornus rugosa Trilium grandiflorum Cypripedium arietinum  
Populus grandidentata Acer saccharum Maianthemum 

canadense 
 

Acer saccharum Pinus strobus Pedicularis canadensis  
Quercus rubra Quercus rubra Aralia nudicaulis  
Acer rubrum Sheperdia canadensis Carex eburnea  
Pinus strobus  Pteridium aquilinum  
(2) Acer saccharum / Fagus / Quercus rubra / Pinus strobus / Tsuga forest  
Acer saccharum Tsuga canadensis Dicentra canadensis Carya cordiformis 
Fagus grandifolia Acer saccharum Viola pubescens Hydrophyllum 

appendiculatum 
Quercus rubra Pinus strobus Viola canadensis Staphylea trifolia 
Pinus strobus Abies balsamea Galium aparine Juglans cinerea 
Tsuga canadensis  Galium triflorum Viola rostrata 
Betula papyrifera  Erythronium 

americanum 
Carex platyphylla 

Fraxinus americana  Anemone quinquefolia Aplectrum hyemale 
Populus grandidentata  Claytonia virgininica   
  Uvularia grandiflora   
  Carex pensylvanica  
  Caulophyllum 

thalictroides 
 

  Allium tricoccum  
  Osmorhiza claytonii  
(3) Thuja / Tsuga / Pinus sp. / Betula papyrifera forest  
Thuja occidentalis Sheperdia canadensis Equisetum scripoides Iris lacustris 
Tsuga canadensis Amelanchier canadensis Maianthemum 

canadense 
Lillium philadelphicum  

Betula papyrifera Juniper communis Trientalis borealis  
Pinus strobus Lonicera hirsuta Aralia nudicaulis  
Picea glauca  Clintonia borealis  
Pinus resinosa  Lonicera dioica  
  Danthonia spicata  
  Polygala paucifolia  
  Linnaea borealis  
  Smilacina stellata  
  Carex eburnea  
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Species characteristic of Habitat types of Carlsville Bluff  Continued  
 
 
Species  occupying 
high estimated 
percentage of canopy 

Common or 
distinguishing 
understory or shrub 
layer species (est. by 
number of individuals) 

Commonly 
encountered ground 
cover species in habitat 
type 

Other significant 
species 

(4) Thuja / Fraxinus pennsylvanica / Populus balsamifera wet-mesic forest 
Thuja occidentalis Cornus sericea Petasites frigidus Cypripedium reginae 
Fraxinus pennsylvanica Fraxinus nigra Aralia nudicaulis  
Populus balsamifera Fraxinus pennsylvanica Maianthemum 

Canadensis 
 

Populus deltoides Thuja occidentalis Lonicera canadensis  
Populus tremuloides Rhamnus alnifolia Botrychium virginianum  
Fraxinus nigra Acer spicatum Streptopus spp.  
Acer rubrum Ilex verticillata Arisaema triphyllum  
Tsuga canadensis Abies balsamea Rubus pubescens  
  Mitella nuda  
(5) Acer saccharinum / Fraxinus pennsylvanica swamp forest 
Acer saccharinum Fraxinus nigra Menispermum 

canadense 
Quercus bicolor 

Fraxinus pennsylvanica Tilia americana Smilax ecirrata  
Ulmus americana Ulmus americana   
Populus deltoides Prunus virginiana   
Acer rubrum Cornus sericea   
 Viburnum opulus   
(6) Larix laricina / Carex fen 
Larix laricina Alnus incana Carex eburnea  
Thuja occidentalis Fraxinus nigra Gymnocarpum 

dryopteris 
 

Abies balsamea Vibrunum opulus Carex disperma  
Populus balsamifera Vaccinium myrtiloides Carex paupercula  
  Calamogrostis 

canadensis 
 

  Rubus pubescens  
  Typha spp  
  Thelyptris palustris   
  Cystopteris bulbifera  
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Species characteristic of Habitat types of Carlsville Bluff  Continued  
 
Species  occupying 
high estimated 
percentage of canopy 

Common or 
distinguishing 
understory or shrub 
layer species (est. by 
number of individuals) 

Commonly 
encountered ground 
cover species in habitat 
type 

Other significant 
species 

(7) Salix / Cornus shrub-carr 
Cornus sericea  Eupatorium perfoliatum Liparis loeselii 
Salix spp.  Eupatorium maculatum  
Fraxinus pennsylvanica  Impatiens capensis  
  Lysimachia  thyrisifolia  
  Juncus tenuis  
  Carex pellita  
  Thelypteris palustris  
  Caltha palustris  
  Cypripedium calceolus 

var.parviflorum 
 

(8) Escarpment free face and talus slope 
Thuja occidentalis Acer spicatum Cystopteris bulbifera Asplenium rhizophyllum 
Fraxinus pennsylvanica Corylus Americana Streptopus spp. Adlumia fungosa 
Betula papyrifera Ribes lacustris Solidago flexicaulis  
Tilia americana Cornus rugosa Osmorhiza claytonii  
Ostrya virginiana  Maianthemum 

canadensis 
 

  Galium triflorum  
  Epipactis helleborine   
  Polypodium virginianum  
  Dryopteris marginalis  
  Aquilegia canadensis  
    
(9) Old field – includes the hawthorn meadow  
Crataegusspp. Lonicera spp Bromus inermis Aster lateriflorus 
Populus tremuloides Amelanchier spp. Phleum pretense Aster lowrieanus 
Prunus serotina Viburnum lentago Daucus carota Aster ericoides 
Fraxinus pennsylvanica Rhus typhina Trifolium agraium Monarda fistulosa 
  Trifolium pratense  
  Asclepias syriaca  
 
Nomemclature follows Manual of Vascular Plants of Northeastern United States and Adjacent Canada, 2nd Edition; 
H. Gleason and A. Cronquist, 1991. 
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Appendix 4. 1995 – 2000 record of bird usage; Bayshore Blufflands landscape; compiled by author. 
 
Species Estimated Abundance Suspected Site Usage 
Wood duck o b,m 
Mallard c b,m 
Turkey vulture o (May nest on outcrops) b,m 
Red-shouldered hawk o (2 Nests, 1998) b,m 
Woodcock o b,m 
Whip-poor-will r b,m 
Ruby-throated humingbird o b,m 
Red-headed woodpecker r b,m 
Northern flicker c b,m 
Eastern kingbird o b,m 
Wood pewee c b,m 
Least flycatcher c b,m 
Phoebe c b,m 
Crested flycatcher c b,m 
Tree swallow c b,m 
Barn swallow c b,m 
Brown creeper o b,m 
House wren o b,m 
Winter wren c b,m 
Veery c b,m 
Wood thrush c b,m 
Hermit thrush o b,m 
American robin a b,m 
Gray catbird c b,m 
Warbling vireo c b,m 
Red-eyed vireo a b,m 
Nashville warbler r b,m 
Yellow warbler c b,m 
Chestnut-sided warbler o b,m 
Magnolia warbler r b,m 
Black-throated green warbler c b,m 
Blackburnian warbler r b,m 
Pine warbler o b,m 
Black & white warbler c b,m 
American redstart o b,m 
Ovenbird a b,m 
Northern waterthrush o b,m 
Mourning warbler c b,m 
Common yellowthroat c b,m 
Canada warbler o b,m 
Scarlet tanager o b,m 
Rose-breated grosbeak c b,m 
Indigo bunting c b,m 
Chipping sparrow c b,m 
Song sparrow c b,m 
White-throated sparrow c b,m 
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Red-winged blackbird c b,m 
Common grackle c b,m 
Brown-headed cowbird c b,m 
Northern oriole r b,m 
Orchard oriole r b,m 
Purple finch r b,m 
American goldfinch c b,m 
Goshawk r (1? Nest, 1998) b,r 
Red-tailed hawk o b,r 
Kestrel c b,r 
Wild turkey c b,r 
Ruffed grouse c b,r 
Great horned owl o b,r 
Barred owl o b,r 
Rock dove c b,r 
Mourning dove c b,r 
Red-bellied woodpecker c b,r 
Downy woodpecker c b,r 
Hairy woodpecker c b,r 
Pileated woodpecker c b,r 
Blue jay a b,r 
Northern raven c b,r 
American crow a b,r 
Black-capped chickadee a b,r 
Red-breasted nuthatch o b,r 
White-breated nuthatch o b,r 
Cedar waxwing c b,r 
Starling c b,r 
Cardinal c b,r 
Willow flycatcher o b.m 
Yellow-throated vireo r b?,m 
Peregrine r (1 for 1 day, 1998, 

Aten/Collin’s tract) 
m 

Sharp-shinned hawk r m 
Night hawk r m 
Wison's warbler r m 
Palm warbler c m 
White-crowned sparrow c m 
Ring necked pheasant r r 
Rough-legged hawk o w 
Snowy owl r (1 in April, 2000) w 
Dark-eyed junco c w 
Pine siskin o w 
 
a=abundant b=breeding 
c=common m=migratory 
o=occasional r=resident 
r=rare w=winter 
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Appendix 5. Maps of areas surveyed in May 2014 for migratory birds 
 
Map 1. Migratory Bird Survey Route 1. May 4, 2014 

 

Time: 0730 – 0930 

Approximate center of route: 44.9378;  -87.3729 

Clear sky, 39 F. Moderately strong wind from the west.  

Habitats covered: 1, 9 (See Appendix 1. Habitat Types referenced in migratory bird survey) 
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Map 2. Migratory Bird Survey Route 2. May 8, 2014 

 

0700 – 0800. 45 F. Solid overcast, with light to moderate winds from west. 

Approximate center of route: 44.9968;  -87.3336 

Habitats covered: 2, 5 
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Map 3.  Migratory Bird Survey Route 3. May 9, 2014 

 

0745 – 0900. 55 F. Solid to moderate overcast with a moderate to strong wind from the west. 

Approximate center of route: 44.9849;  -87.3571 

Habitats covered: 2, 3, 4 
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Map 4.  Migratory Bird Survey Route 4. May 10, 2014 

 

0730-0830. 55 F. Clear, light wind from S.  

Approximate center of route: 44.9527;  -87.3702 

Habitats covered: 1, 4 
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Map 5.  Migratory Bird Survey Route 5. May 11, 2014 

 

0700 – 0830. 60 F. Partly cloudy, moderate SW winds.  

Approximate center of route: 44.9505; -87.3694 

Notes: 2 tree deer stands were found just east of the loop road cut, with a trail camera, and bait.  Red 

oval indicates approximate area of the deer stands. 

Habitats covered: 1, 2, 3 
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Map 6.  Migratory Bird Survey Route 6. May 17, 2014 

 

0800 – 0900. 55 F.  Clear, light to moderate winds from the west.  

Approximate center of route: 44.9705;  -87.3519 

Habitats covered: 2 
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Map 7.  Migratory Bird Survey Route 7.  May 17, 2014 

 

0915 – 1030. 60 F. Partly cloudy, light to moderate winds.  

Approximate center of route: 44.9477; -87.3775 

Habitats covered: 4, 6, 
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Map 8.  Migratory Bird Survey Route 8. May 22, 2014 

 

O715 – 0830. 60 F. Scattered clouds, light winds from west.  

Approximate center of route: 44.9378; -87.3729 

Habitats covered: 1, 9 
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Map 9.  Migratory Bird Survey Route 9. May 26, 2014 

 

0700- 0900. 60 F. Light overcast, with light winds.  

Approximate center of route: 44.9483; -87.3768 

Habitats covered: 3, 4, 6, 
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Map 10.  Migratory Bird Survey Route 10. May 28, 2014 

 

0700 – 0830. 60 F. Clear sky, light winds. 

Approximate center of route: 44.9455; -87.3769 

Habitats covered: 3, 4, 6, 7, 9,  
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Map 11.  Migratory Bird Survey Route 11. May 29, 2014 

 

0700 – 0830. 65 F. Partly cloudy, moderate winds from west.  

Habitats covered: 2, 5 

 



Small Mammal Survey & Recommendations
2014, Reis, Callaghan, Loedding and Vargo

Conservation Master Plan for Bay Shore Blufflands State Natural Area     
December 2014

Funded by the Wisconsin Coastal Management Program and the National 
Oceanic and Atmospheric Administration, Office of Ocean and Coastal

 Resource Management under the Coastal Zone Management Act, 
Grant # NA13NOS4190043





•

•

•

•

•









Cappture Rate

Location Day 1 Day 2 Day 3 Total

10% 10% 10% 10%

23% 17% 0% 13%

16% 20% 16% 17%

33%

0% 0% 13%*

19% 0% 0% 6%

11% 0% 0%^ 6%

   0%  

* New old field location 3rd night with 16 traps set. ^New wetland location 3rd night with 16 traps set.





Eastern 
Gray 
Squirrel

Thirteen-
lined 
Ground 
Squirrel Raccoon Porcupine

White-
tailed 
Deer Opossum

Rodent 
spp.

Monument 
Point_WC1*        x

Monument 
Point_WC2^ x x x

Aten-Collins 
Easement North x x x

Aten-Collins 
Easement South x x x

Aten-Collins Spring x

Aten-Collins Wetland x x

Aten-Collins Trail x x x

Bayshore Blufflands 
Old Field x













^Red 
Squirrel

^Northern 
Flying 

Squirrel

n/a n/a



 
^American 

Beaver *Muskrat
*Common 
Porcupine

x x
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