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1.0 Abstract

Native to the Great Lakes dun€&3dtsium pitcheriis listed as threatened at both the state
and federal level and is sensitive to changing environments. This study investigaed the
pitcheri population and its environmental conditions in Rosy Mound Natural Area on Lake
OLFKLIJDQYY HDVWHUQ VKRUH 'XULQJ WKH IDOO RI ZH PD
unmanaged trails (both deer and hurfa XV H G DQG WKH SDUNTVIJB&DUGZDON
GPS units. For each plant, we recorded surface conditions, longest leaf length, and whether deer
trampling and/or grazing was evident. We also compared four plant population areas
characterized by different features: the managed boardwalk, an ureddnagan trail, an
unmanaged deer trail, and an open dune area. Signiéical@nce of deer wassible around the
253 individual plants mapped. Despite the deer presence, few indications of daf@age to
pitcherifrom trampling or grazing were observedKkH WKLVWOHVY GHQVLW\ ZDV VLI
boardwalk and humacaused unmanaged trail, and greater around the deer trail and open dune
areas. Our results suggest that the deer population is ideally sized to provide the disturbance
required byC. pitcheriwithout exerting undue strain on the population.
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3.0Background
3.1 Cirsium pitcheri i A AR . i

C. pitcheriis a | ‘
monocarpic perennial
(Phillips and Maun 1996; j
Chen and Maun 1998 Tﬂ A
Girdler and Radtk@006),
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50

LML AT AN LR -
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Figure 2: C. pitcheriin bloom (flowers highlighted) pitcheri thrivesin the

environmental conitdons unique to thisegion These conditions include the presence of bare






3.2The influenceof trampling, grazing, and unmanaged trailson Cirsium pitcheri

ThoughC. pitcheriis adapted to dynamtc habitd, it is notadapted to onsubstantially

altered bynonraeolian(and especi&f anthropologicalpctivities (Carlson andsodfrey 1989.

Trampling has been shown disturb vegetative growtnd decrease biodiversity in plant

communitiedn a broad range of biomels particular, those locatisrin whichthe substrate is

most liable to be deformed are cateiedthe mosinoticeablyvulnerable to thelamagingeffects

of trampling(Yorkset al. 1997).C. pitcheriis also sensitve t R YHUJUD]LQJ 'Yf8OLVVH DC
1996 and largescale humauisturbances such ascreation and constructigi€arlson and

Godfrey1989 Havenset al. 2012.

Althoughtrampling as a resudtf any traffic(be it human, animal, or machineig)
generally deemedestructivea moderatgrazingpreencemaybe consideredenignor even
beneficial. Smalkcaleobservations by Kohyamit al. (2008)suggest that the adverse loss of
plantbiomasdo animal browsingan be overcome by the benebifsnoderate grazing:
decreasedompetitive preagre and increased biodiversi#y particularproportion of predator
(grazer) to prey(. pitcher) is suggested to paradoxicalignefit both species

Human influences o@. pitcheriand its habitat in the Great Lakes dunes frequently occur
in the shape of unmanaged trails. These bare or sparsely vegetated areas are formed by habitual
trampling of the folage resultingim ORVYV RI ELRPDVYV LQ D GLVWLQFW SDWK
areasHumancaused unmanaged trails are the culmination of many trampling influences
concentrated in a deliberate path, frequently leading to or from the beach area (Bowles and Maun
1982).Deerestablisunmanaged trails addition toisolated trampling and gring effects
Thesetrails reduce vegetation cover to a lesser extent than human or(@RMad vehicle)
trails do (Carlson and Godfrey 198%s they tend to be narrower.

Yorkset al.(1997) found that traffic in sensitive environments decreases the total number
of spedes present whetmampling is a regular occurrence. This gives a competitive advantage to
those species with high resistance and/or resilielassifcations. The growt forms withthe
highest resistance to trampling are trees, graminoids, and cryptophytes, while the highest
resilience? the ability torecover quicklyfrom the effects oadisturbanceé is exhibited by
graminoidscryptophytes and forbs



4.0 Study area

7KLV VWXG\ ZDV FRQGXFWHG LQ 2WWDZD &HigueeW)\ 3DUNVT
The 164-acre dune preserve is located on the easkeme ©f Lake Michigansouth of Grand
Haven(Ottawa County Park&014). The park exhibits diverse dune topography, containing
hummocky foredunes, wooded dunes, a dune blowoubeach. A managed boardwalk winds
2.17km (1.35mi) through the study area (figurg, 4vhich isconnected to the parking lot lay
additionall.13km (0.7 mi) of trail. Private residential zones border Rosy Mound Nsh#urea to

the north, east, argbuth, whileLake Michigan marks its western edge.

Figure 4: Aerial photograph oftady site(outlined in redon Lake Michigan,
Ottawa County., QVHW PDS VKRZV 2WWDZD &R XQtéang V |
County Park2014a).



5.0 Methods

Our primary methodf data collection was mapping. Using Trimble Juno GPS units, we
recorded the locations of individu@l pitcheri informational signs, viewing platforms, and the
eight erosion pins we positioned around the site.GR8units were also used tecord the
locationsand lengthof the boardwallanda selection of the numerousmanaged trails.

GPS data werdownloaded and pogirocessegthen imported into ArcGIS to be
arranged and displayed for spatial analysis. Four argasmfcheripopulations were identified
for analysis, defined by proximity to the boardwalk, unmanaged (human) trail, unmanaged (deer)
trail, and open dune aréfigure 5. A surface sedimersample was collectefdom the foredune
and grainsize analysis performed to meastiie sandharacteristicen Rosy Mound Natural

Area.

d)
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We studiedC. pitcherifor evidence of trampling and grazing, as well as presence or
absence of other vegetation in their near vicinities. These were recorded in the GPS units using
pull-down menugo categorize characteristics such asage to plants, surface conditianghe
WKLVWOHVY YLFLQLWLHMbIeIQG ORQJIJHVW OHDI OHQJIJWKYV

A partial sample,
consisting of 36% of the
thistles analyzed, was
assessed to determine the
immediate surroundings of
the thistles in the
hummocky dunes and dune
ridge (excluding the
blowout and trail network
in the northern section of
thestudy site).

Through field
observations, we made note
ofeachKLVWOHIYV ORQJHVW OHDI
length ¢ecorded based on
*LUGOHU D QZr06)presuyibed figthod), likely causelsunmanaged trails, aretosion
pin datacollected during thénal two site visits Leaf lengths were not recorded for plants that
had flowered and diedror living thistles,VL]H FODVVHV ZHUH FRIB&PDUHG WR /RY
findings of stagespecific mortality to estimate the likelihood of the studied thistles surviving the
year (Appendix A). Erosion pins were set at eight locations in the study site during the first week
of observation, and measured each subsequent week to determine whetherhere

deposition and erosion had occurred.



6.0 Results
6.1 Weather andenvironmental conditions

Data were collected at Rosy Mound Natural Aogar three consecutive weeks friate
October to early November, 2013. Winds in taege of 20-5.7m/s blew in from the&orthwest
or southwestluring observation sessions, with temperatures ranging froth553T. Cloud
cove was significant throughout all threée visis, producing aubstantiahmount of rain

during the second’heweather data from Muskegon Airport (averaged over each week of th

study) served as a baseline floe specific site data from each day of field w(idble 2).

WEEK 1. Region Data (October 2626) | Site Data (October 24)
Temperature C): 7.0 8.4
Precipitation (mm): 13.20 Not Collected
Average Wind Speed 5.0 2.0
(m/s):

Wind Direction: Predominantly WNW NW (310)

WEEK 2: October 27-November 2 October 31
Temperature C): 9.0 15.8
Precipitation (mm): 37.34 Not Collected
Average Wind Speed 3.89 2.1
(m/s):

Wind Direction: Variable SW (222)

WEEK 3: November 39 November 7
Temperature C): 8.0 5.0
Precipitation (mm): 19.30 Not Collected
Average Wind Speed 5.56 5.7
(m/s):

Wind Direction: Variable WNW (293)

Table 2: Region weather data were collected at Muskegon County Airport (Wee
Underground 2014), approximately 18 km (11 mi) north of Rosy Mound Natural
Area. Site weather data were collected at the beginning of each site visit, while



Rosy MoX QG 1D W X U D Gs $uyhivBllfsartad2u@ Geaymmetrical with a mean
grain size of 0.29nm (Appendix B. While open sand areas (particularly in the blowout
vicinity), andwooded areas are presespgarse tanoderatelydense grasslands comprise the
prevalent vegetation community in the study site.

Two erosion pins had fallen out or been rentblog the second site visit. As a resdita
were only collected from six of the eight pimsginally placed Between the firsand third
observation sessions,small amount of deposition occurred at one pin site, erosion had occurred
at four, and negligiblehangewvas obsered at oneDeposition was noteonly on the dune ridge
in the northeast end of the study sitdnile erosion was observadthe hummocky dunes in the
south and north ends tife park and thslipfaceand dune ridgadjacent to the northeast

boundary of Rosy Mound NaturAtea figure 6).

Pin number: | Erosion or deposition: Amount (cm):
1 Erosion 1.8

2* (negligible) erosion* 0.1*

3 Erosion 1.3

4 Erosion 0.9

5 Deposition 1.1

6 Erosion 1.0

*%*

Figure 6: Erosion pin data and locations in the study site.

*Erosion at pin 2 was not considered a significant result, as the
measurement was so low as to be negligible. It was therefonechated
in erosion pin analysis.

**Pins 7 and 8 were located on the 84.12 re W* n 83.07 341.34 84.
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The sizes o$tudiedC. pitcherivaried figure 8), with the greatest fractioof them(36%)
falling within the range of 120
FP OHQJWK IRU WKH

leaf. Thesample siz@bserved for = 0-10cm

leaf length comprisefl2% of the = 10-20cm
= 20-30cm

plants analyzeds it excluded the 30+cm

29 deadC. pitcheri From the leaf

length data, we were able to
detemine that most of the thistles
were at fairly low mortality rislkat  Figure 8 Leaf length dstribution of observed. pitcheri
the time of analysis (bad on plants in the study site.
/I RY H Q1984Mifidings in Good Harbor and Sleeping Bear R&gpendix A)). Of the thistles
observed, 31%vere in the lowestisk group of 2030 cm leaf length éble3), while a full 76%
werebelow a 10%mortality risk.

= sy Em e TS The populations
: : S8 indicated in the 20x5m areas
(figure 9) (collectively
containing 53.8% of the total
mapped) were analyzed and
compared based on location
relative to specific features.
Observationsnidicate the
presence of 30 thistles in the
boardwalk proximity, 32 in the
human unmanaged trail region,
and 37within the deer trail
area. A fourth locatiom the

open dune ageserved as a

control areaand contained 42

Figure 9: The observe. pitcheripopulation clusters were
adjacent to a) the boardwalk, b) a human unmanagedcirail,
deer unmanaged trail, and d) an open dune area.

thistles at the time of analysis.
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By comparing oustudied populationhVR /RY HO H V V Ros¥ Mo Neall G
$UHD TV W K heaMiychaling\Wdwv mdttality risk Thiswe attributed to a fasrable size
class distribution.

7.2Unmanaged trails, deer evidencand influences
Since hewidest unmanaged trgiigure 11 branchedlirectly off the boardwalk, we
infer it was humarncausedThe trails along the north arm of the blowout wewemisdto be
deer trails as they were
narrower and did not
connect to the boardwalk.
C. pitcheriwasrecorded in
profusion in the vicinity of
both sets of amanaged
trails, with agreater
density inthe proximity of
the deer trad. While the
greatest density was
observed in the open dune
area, the margin of
divergencewas very low?
a count of only 2 plants
separated the sparsest
grouping from the densest.
Our results are consistent wittorks H Ws @99 7)findingsthat forbs such aS. pitcheri
are only surpassed in resistance to trampling by trees, graminoids, and cryptophytes. In their
resilience (ability to recover following destructive impacts), they outstrip all but graminoids and
cryptophytesThis is likely the reason there was so little divergence between the densities of the
observedgopulationgroups
The signifcant lack ofgrazing (an@ to a large exter®t trampling)damage to th€.
pitcheriboth within and outside the proximity of traitsgupled with the relative abundance of

thistles in Rosy Mound Natural Aresyggestshe environmeny Suitability
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Appendix A: /RY H O H V ®iflsium pitcheri mortality findings

Graph r@roduced from Loveless (1984 figurg 6

18



19






	Strydhorst Report Cover
	Strydhorst_report

