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Abstract

White-taileddeer,Odocoileus virginianushave a significant impact on

environments in North America with many populations over the carry capacity of
thar habitats This is the case in PJ Hoffmaster State Park, Michigan, where we
investigated a large parabolic dune system to determine where deer have the most
impact. We mapped individual tracks, scat and trails with Trimble GPS units, and
areas were visually assessed for the impacts of deer. In areas with deer evidence,
vegetatiomuality was noted within quadrafBhe foredune had the most presence

of deer as shown by scat and tracks going to and from Lake Michigan. Deer tracks
on human unmanaged trails suggest that deer use these trails as well as creating
their own trails. Vegetan results show deer have not significantly impacted the
guality of American beach grass. With the low level of vegetation damage, sand
movement has not increased beyond what is characteristic for this type of dune
system. While the significant preserafedeer is noticed especially on the

foredune? this study suggests no curre@ancern for destabilization of the dune
system.

Introduction

White-tailed deerQdocoileus virginianushave grown in population over the last century across

the eastertnited StategRusselletal. 2001). With populations in the millions, ddeve had a

big impact on different environmenffgerCauteren and Hygnstrom 201Dger are labeled a

keystone herbivore becauskthe large effect they have on their environn®aller and

Alverson 1997)There is evidenc& KRZLQJ WKDW LQ 3VRPH FRPPXQLW\ W\SH
affect the growth rate of tree seedlings and saplings, prevent adult recruitment into tree
SRSXODWLRQV DQG DOWHU \eSdiZHDHY. TR iRagarty af WiudRQdoned X V'V H O
on deer take place in various forests throughoutiNamerica, and only a few focas deer in

dune environments.

Our study focused omow the presence of deer affect the stability of a parabolic dune system.

Our study objectives were to:
X document and map deer impacts in the study, area
X assess quality of vegetation related to deer impacis

x assessherelationship between active desails andvariousareas of dune



Background

About WhiteTailed Deer
White-tailed deeccame about their name because the underside of the tail is covered with white
hair, and when the deer run ttaél is often held erect so the white hair is visilifergus and

Shope2014). The speciess the smallest member of the North American deer family, commonly



forests show thateedlingéapling standscan support the greatest number of deerdgus and
Shope2014). A poletimber stand an area with treest a diameterof” WR ~ DW o0 IHHW
above tle ground 2 can support few or no deer, and siawber stand3 trees at a diameter of

R Y H W? cah support a moderate number of déergus and Sho014).

History of WhiteTailed Deer in America

In 2011,an estimated 0 million deer inhabited thélidwest, which wasnore than ayother

region in North Americg§VerCauteren and Hygnstrom 201K)one was to go back in history,

the ceer population was much smallgvhen Europeans first immigrated in the 1400s, the white
tailed deer densitilas been estimated a4-4.2 deer/km2 Rooney 2001 By the 1700s, the deer
population started to decline because of overhunting by the colonists, as deer were used for food,
clothing, and other personal uségidespread habitat modification following European
settlement (Rooney 2001) included activities such as cutting down foreatgitarlture,

building materials, antliel. Sincedeeruse the forest as shelter, particulatlyring winter

(National Geographic 2010bhis left the deer without a major part of their habBatcause of
market hunting pressures (Rooney 200%)iHe early 1900s, whiteiled deer wereearly
extirpated fronsomeregions of North AmericéverCauteen and Hygnstrom 2011 1900 the
Lacey Actwas enacted to prohiltihe interstate trafficking of venison and other wild gaarel
market hunting fowhite-tailed deebegan to slowVerCauteren and Hygnstrom 2011 1908,

41 states established depaents of conservatiato further protect the deeHuntingNetStaff
2008).In the 1900sas habitat conditions improved (dgrests grew back) and predator numbers
decreased, the deer population respondegtdying (Rooney 2001Rooney (2001: 202)
HVWLPDWHYV WKDW LQ -sett@éhtddndities byth Gabt@d el bhithe
deciduous and mixed coniferous fore®d Q R U W K H U QWith Wéréagell pdpulation,
white-tailed deer have expanded their range westward andocupy areas of the Great Plains

wheretheyhave never been befoféerCauteren and Hygnstrom 2011).

1$ VWDQG LQ IRUHVWU\ WHUPV PHDQ 3$ VHFWLRQ RI IRUHVW KDYLQJ UHOD
structure, andlGHQVLW\ GLVWLQJXLVKDEOH IURP RWKHU VWDF@NMYE\ DWWULEXW |
Association1998.

2Pole timber diameters at breast height measurements defined by West Virginia Forestry Association (1998); metric
conversions ar&0 to 25 e at a height of 1.37 m above the ground.



White Tailed DeerImpacts on the Environment

Several studies have been done on deer and their effect on the enviraronadtthemAverill

etal. (2018) investigated the interactions between wAigtided deer and invasive plants in North

American forestsWith abundant large herbivorgdant @mmunity composition is altered by a

lower density oflowering plants, reduced native plant richness and abwejamnd increased

cover ofinvasiveplants(Averill et al.2018). Invasive plants considered unpalatable by
KHUELYRUHV VHHPHG WR EHQHILW XQGHU KHDY\ SUHVVXUH 3
change as their presence (i) reduces native biodiversityii) increases the relative abundance

of introduced plants, two of the major drivers affecting modern plant communities and

ecosystems erill etal. 2018: 18).

FrelichandLorimer (1985)focused orhow deer affect hemlock forestsh\LFKLJDQfV 8SSHU
PeninsulaThe investigatiofoundatrend betweethe increasing population of deer and the

decreasing population of hemlock seedlingseir results suggesttht KHUH LV SOLNHO\ WR
decline in the population of deer overwintering in the lakeshore area as henskgpedirs from

the forest canopy(Frelich and Lorimer 1985L17). However, hemlock lives a long time, and in

areas where the hemlock canopyuliyfintact long-term changes from 60 years of heavy

browsing have barely begun. Therefore, it is possible to alter the trend of species conversion in

most hemlock stands by controlling the deer population.

On Lake Huron sand dund2hillips and Maur{199%) concentrated othe effects of simulated
herbivory by whiteWDLOHG GHHU R @irdiumpRdkietil) Becavueaf W&\t @ity of
SLWFKHUfNV WKLVWOH V Hed@ypopiatidn aRdRteGetEWer&SgrouRunder
controlled conditns in a greenhouse. As the plants grew, the researchers simulated browsing by
clipping treatments with different amounts 25%, 50%, 75% and 100% of the plant being
clipped 13 timesoff different age group&hillips and Maun 1996 he studyfound the plants
could recover from being grazed but those exposed to severe grazing often experienced an
immediate reduction in root grow{Rhillips and Maun 1996)he regrowth of shoots came at
the expense of the@bbiomass, regardless of the amount of leaves removed. The greater the
frequency of grazing, the greater was the decrease in root biomass of ti{flplaps and

Maun 1996)



Study Area

Our study location was &' X Q H P.L1 Boffmaster State fkain Ottawa County, Michigan

(Figure 3. This dune is a parabolic dune system with several blowoutqBigitre 2) The

foredune is heavily vegetatedl swaleseparates the foredune from the dune ridge. Shae

has an unmanaged traiinningparallel to the shorelindhe dune ridge is also vegetated but has

several unmanaged trails oraitd a blowout near th& D U D E R O sobathGrB ot fhis study,

blowout crest refers to the crest of the first blowaedst of the dune ridgef KH 3 VHFR QG
EORZRXW LV ORFDWHG IXUWKHU HDVW7R& G POOLLQ IGO0 KXW LRI

R

is the relatively [ Fg

open (not
forested) mid

section of the

windward slope [
of the parabolic [~ <

dune.

Figure 1.Location andbliqueaerial
view of Dune 2 in P.J. Hoffmast&tate
Park, Muskegon, MichigarPhoto Source:
US Army Corpsof Engineers 2012.)

Figure 2.Geomorphic areas of beadane systenshown on aerial view cftudy area.
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Collecting Context Information ddeer in Park

To gain more knowledggbooutWKH GHHU LQ +RIIPDVWHU 6WDWH 3DUN ZH
Park Naturalist, Elizabeth Brockwellllman. The interview format was serstructured, with

prepared questions to guide the conversation, such\ds; didthedeeU KXQWYV VWHaIS" D QG
LPSDFW RQ SODQWY KDYH \RX VHHQ LQ WKH SDUN""’

Results

Deer in Context

In Hoffmaster State Park, the carrying capacity for deer has been estimated by the Park
Naturalist and biologists to be 65 deer (Brockwéllman 2017). The actual deer population

the parkis estimated at-& times that many deéBrockwell-Tillman 2017). At one point, there
were annual hunts to control the deer populatoh hunters had reported complaints about the
terrain andheywould not hike back into the dunes (BrockwEillman, 2017). Instead, hunters
were hiking near the road, which was Bate, and they were running into each other while
hunting. The kill rate was dropping as hunters came back unsuccessful (Bretiwelh

2017). With the end of the annual hunts, deer population grew and with this growth the deer
grazed the trillium flower to norexistenceoutside ofdeerexclosures. Similarlyat one point
Hoffmaster State Park haadnd cherry bushes, but now these bushes are not found within park

boundaries (Brockwellillman 2017.

Deer Presencen Fall 2017

On the dune, wébund 25 samples of scat with 23 of the
samples on the foredurf€able 3. The other two
samples were found in the open area ofpéa@abolic

dune further up thevindward slopeSingledeer tracks
were foundn manydune locationsvith 22tracks

mappedFive tracks were found on the foredune, seven
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tracks were found ithemain deflation aredour tracks were found in the forest, ahd rest of

the tracks wherspread out in other areas of the dune.

Both deettrails and unmanaged trails are foundnany areas dhe duneSeveraldeer trails
were mappedonnecting_.ake Michigan and various areas of the dufigyre 3. Deertrails are
found both on the forested arm and the open areas of theklgnee(4).Some unmanaged trails
also had deer tracks on theBeverakingletracks were found in the open areas ofdbee near

trails created either by humans or dder.



Deer Impacts and Vegetation Quality
Visual impacs from deer ranged from no damage (1) to ample damaga@3$cores were

generally consistent across site vigitable 4. The foredune is heavily vegetated

11
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Figure 7 Tree missing bark due to deer scrapamgjers.

Discussion

The guantity of deer evidence and vegetation damage found on the foredune suggest that deer
spend significant time in this dune environment and they are grazing on the American beach
grass Ammophila breviligulata Americanbeach grassn the dune has had some impact by the
deer grazing. Neverthelesbe breach grass still growing and doing well, as demonstrated by

the vegetated foredun®/e were unable to find published studies indicating whether beach grass

is or is nota common foodourcefor deer.

Thevarious trees on the duhave had some impact from browsing and bucks scraping off bark

by
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With unmanaged trails found over the entire dune, it is hard to distinguish which trails are used
only by deer. Deer tracks on unmanaged trails sudigaistieer are using these trails as well as

humans. From the direction of the tracks, deer use the trails to get water from Lake Michigan,
forage on the foredurteas well as in the forest, and shelter in vari
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