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Electricity,	Lightning,	Static	Electricity,	Magnetism,	Coulomb's	Law,	Conductors,	Insulators,	Semi-conductors,	AC	and	DC	current,	Amps,	Watts,	Resistance,	Magnetism,	Faraday's	L	Although	landowners	frequently	want	to	know	how	many	deer	are	on	their	land,	knowing	exact	numbers	is	not	realistic,	nor	is	it	necessary	for	successful	deer
management.	The	most	common	parasites	associated	with	white-tailed	deer	are	arterial	worms,	nasal	bots,	lungworms,	liver	flukes,	meningeal	worms	and	ticks.	This	is	a	set	of	35	unique	bingo	cards.	Population	growth	occurs	in	five	stages:	establishment,	increase,	inflection,	deceleration	and	maximum	sustained	density.Figure	7.	This	stage	was
common	in	the	early	1900s	after	deer	had	disappeared	from	much	of	Missouri	and	were	then	reintroduced.	Deer	population	dynamics	information	should	be	incorporated	into	management	decisions	that	influence	deer	populations	within	an	area.Figure	1.	However,	having	a	basic	understanding	of	population	dynamics	is	important,	as	it	can	help	a
landowner	identify	how	and	why	the	population	may	be	increasing	or	decreasing.Knowing	whether	the	population	is	larger	or	smaller	or	whether	it	includes	more	does	or	older	bucks	over	time	is	more	important	than	knowing	the	exact	number	of	deer.	This	decline	led	the	Missouri	Legislature	to	close	deer	hunting	altogether	and	strictly	enforce
regulations	to	protect	and	restore	the	population.	For	more	information,	refer	to	MU	Extension	publication	G9489,	Potential	Diseases	and	Parasites	of	White-tailed	Deer	in	Missouri.Winter	mortalityWinter	mortality	is	not	as	significant	in	Missouri	as	in	northern	states.	However,	20	to	30	percent	of	does	breed	as	fawns	and	produce	their	first	offspring
as	yearlings.Population	density	can	affect	the	age	that	deer	first	breed.	Greater	deer	densities	can	also	lead	to	populations	that	have	poor	body	condition,	suffer	from	malnutrition	and	are	socially	stressed,	all	of	which	can	make	them	more	susceptible	to	diseases	and	parasites.Density-independent	factorsDensity-independent	factors	can	affect	a
population	regardless	of	population	density.	Weather	is	one	example.	In	most	areas,	this	resulted	in	a	balanced	adult	sex	ratio	and	lowered	deer	density,	which	helped	produce	a	healthier	herd	in	balance	with	the	cultural	carrying	capacity.Figure	3.	Hunting,	therefore,	can	be	thought	of	as	the	primary	factor	governing	the	deer	population
size.Research	has	shown	that	hunting	mortality	of	does	is	the	most	important	factor	determining	whether	a	population	increases,	decreases	or	remains	stable.	When	populations	are	large,	chances	are	greater	that	individual	animals	will	come	in	contact	with	an	infected	animal	and	contract	its	disease.	Harvesting	more	than	25	percent	of	the	does,
however,	can	cause	the	population	growth	to	decline.	Half	of	them	are	the	student	version	and	the	other	half	are	the	teacher	versionPage	2These	bingo	cards	were	specifically	designed	with	the	VA	Life	Science	SOLs	in	mind,	but	could	be	easily	used	for	other	states	as	well.	However,	abnormally	severe	winters	can	affect	deer	mortality	rates.	A	greater
proportion	of	doe	fawns	will	breed	in	areas	with	quality	habitats	and	lower	deer	densities.Sex	ratio	of	offspringIn	Missouri,	research	has	shown	that	the	sex	ratio	of	fawns	is	close	to	1-to-1.	Predation	and	farming	activities	such	as	haying	and	mowing	are	primary	causes	of	fawn	mortality,	particularly	during	their	first	2	months	of	life.	Historical	deer
harvest	trends	and	effects	of	recent	harvest	regulations	pertaining	to	antler-point	restrictions	have	also	influenced	Missouri’s	deer	population	demographics.Harvest	trendsTrends	in	Missouri’s	white-tailed	deer	harvest	have	changed	dramatically	over	time	(Figure	4).	The	pdf	documents	are	in	a	zipped	folder.	Some	answers	/	topics	include...	Studies
suggest	that	pregnancy	rates	decline	as	the	deer	population	density	increases	towards	the	biological	carrying	capacity.	Deer	have	historically	provided	economic,	cultural	and	recreational	benefits	to	Missouri	citizens.	HD	is	a	virus	that	is	spread	during	the	late	summer	or	early	fall	by	a	biting	midge	and	includes	bluetongue	(BTV)	and	epizootic
hemorrhagic	disease	(EHD)	viruses.	The	population	has	not	reached,	but	is	approaching,	biological	carrying	capacity.	Normally,	high	deer	density	areas	have	greater	occurrence	of	parasites	and	disease	because	the	deer	tend	to	be	nutritionally	and	socially	stressed.	The	primary	causes	of	overall	deer	mortality	are	hunting,	diseases	and	parasites,
predation	and	deer-vehicle	collisions.HuntingHunting	is	the	leading	cause	of	deer	mortality	in	most	of	the	state	(Figure	3).	Although	hunters	may	see	more	deer,	the	health	and	quality	of	the	herd	will	have	been	compromised.ConclusionUnderstanding	the	factors	that	influence	the	population	dynamics	of	white-tailed	deer	is	important	to	achieving
management	goals	and	the	ability	to	manipulate	deer	density.	Think	of	a	scavenger	hunt,	then	add	devices	(Smartphones,	Chromebooks,	Laptops,	or	Tablets),	engaged	students,	and	learning	through	assessment	and	you	have	this	resource.Quick	Disclaimer.	Regents	questions	are	relatively	recent.	This	buck	dispersal	reduces	the	probability	of
inbreeding	and	explains	why	managers	are	unable	to	control	the	genetic	composition	of	a	population.	In	most	of	Missouri,	hunting	is	the	primary	method	to	control	deer	populations.	Figure	4.	These	movements	can	be	important	when	managing	a	property	and	attempting	to	manipulate	deer	population	demographics.	Permanent	deer	movements	can
be	classified	as	dispersal,	immigration	or	emigration.	This	trend	continued	into	the	1980s.	In	this	situation,	it	is	important	to	understand	how	deer	movements	influence	population	demographics	and	to	practice	herd	monitoring	and	management	techniques.Regulatory	factorsReproduction	and	mortality	rates	of	a	deer	population	are	not	constant	but
instead	fluctuate	due	to	a	variety	of	regulatory	factors.	Each	year,	hunters	take	40	to	70	percent	of	the	antlered	bucks	and	up	to	25	percent	of	the	does	within	many	areas	of	Missouri.	Smartphones,	Chromebooks,	Laptops,	and	Tablets	will	allPage	5Make	teaching	Biology	easy	with	the	Biology	Unit	1.2:	The	Chemistry	of	Life	Bundle!	This	is	the	second
unit	in	the	Best	for	Teachers	Biology	Unit	Plan	Series.	74	documents	in	this	set.	When	snow	is	deep,	deer	expend	more	energy	regulating	their	body	temperature	and	while	traveling.	In	the	mid-1900s,	most	deer	harvests	were	buck-only	so	that	does	could	reproduce	and	increase	the	population.	White-tailed	deer	dispersal	normally	involves	yearling
bucks	leaving	the	area	where	they	were	born	to	establish	a	home	range	in	a	new	area.	Also,	brain	abscesses,	which	are	primarily	found	in	mature	bucks,	can	lead	to	mortality.Deer	movementsDeer	populations	are	also	influenced	by	the	natural	movement	of	individual	animals.	Immigration	is	the	permanent	movement	of	an	animal	into	an	area.
However,	areas	with	high	deer	populations	may	suffer	negative	impacts,	such	as	more	deer-vehicle	collisions,	greater	loss	of	crops	and	long-term	habitat	damage	(Figure	1).	When	births	exceed	deaths,	a	population	generally	increases.	This	stage	is	characterized	by	slow	growth	because	the	population	is	small.	For	instance,	a	deep	snow	can	make
finding	food	difficult,	negatively	impact	the	body	condition	of	the	deer	and,	if	the	conditions	persist	and	are	severe,	lead	to	increased	mortality.Characteristics	of	deer	population	growthWhite-tailed	deer	population	growth	can	be	illustrated	with	a	sigmoid	growth	curve	(Figure	7).	This	Regents	question	set	includes	topics:	abiotic,	biotic,	carrying
capacity,	limiting	factors,	decomposers,	niche,	competition,	ecology	basics,	symbiosis,	food	web,	food	chain,	predator	prey	relationships,	pyramids	and	flow	of	energy,	succession,	quizzes	and	tests.	Routine	farming	practices	during	the	late	spring	or	early	summer	can	cause	fawn	mortality.	Fawns	are	the	most	susceptible	to	winter	mortality	because
they	have	lower	energy	reserves,	while	requiring	higher	nutrition	and	energy	levels	for	body	growth.Other	causesOther	causes	compose	only	a	small	portion	of	the	annual	mortality	of	white-tailed	deer.	Vocabulary	words	include:	carrying	capacity,	limiting	factor,	immigration,	emigration,	parasitism,	mutualism,	commensalism,	pioneer	species,
catastrophic	event,	eutrophication,	phototropism,	dormancy,	hibernation,	birth	rate,	death	rate,	etc.Page	3Practice,	Review	and	Assess	your	students	understanding	of	these	46	vocabulary	terms.	Before	European	settlement,	deer	were	thought	to	be	abundant	in	the	state.	If	hunting	mortality	is	eliminated,	with	other	mortality	and	reproductive	factors
remaining	the	same,	then	a	deer	population	has	the	potential	to	increase	at	a	very	rapid	rate,	nearly	quadrupling	within	10	years.	Because	this	restriction	made	fewer	young	bucks	eligible	for	harvest,	hunters	often	harvested	more	does.	However,	the	most	important	goal	of	the	antler	point	restriction	was	to	increase	doe	harvest.	However,	survival
rates	are	high	and	the	deer	that	do	breed	have	higher	pregnancy	rates.Increase	stageThe	increase	stage	is	characterized	by	a	rapidly	growing	population	that	maintains	high	pregnancy	and	survival	rates.Inflection	stageIn	the	inflection	stage,	annual	population	growth	is	at	its	maximum.	In	some	circumstances,	landowners	will	need	to	reduce	deer
density	through	regulated	hunting	on	their	property;	at	other	times,	they	may	want	to	increase	deer	density	while	manipulating	the	population’s	age	and	adult	sex	ratios.	Density-dependent	factors	include	intraspecific	competition	and	incidence	of	diseases	and	parasites.Competition	among	deerAs	deer	populations	increase	within	an	area,	competition
increases	between	individuals	for	a	limited	amount	of	food	and	other	resources.	In	urban	areas,	deer-vehicle	collisions	are	responsible	for	about	90	percent	of	doe	mortality	and	63	percent	of	buck	mortality	each	year,	which	is	essentially	equal	to	the	hunting	mortality	in	rural	areas	(Figures	5a	and	5b).Figure	5a.	Students	match	the	term	with	the
definition	and	then	the	real	world	example	that	best	describes	the	term!	Check	out	the	preview!	Terms:	biotic	factor,	abiotic	factor,	organism,	ecosystem,	population,	community,	ecology,	biome,	producer,	consumer,	decomposer,	predator,	prey,	species,	habitat,	niche,	competition,	interaction,	herbivore,	carnivore,	omnivore,	scavenger,	food	chain,
food	web,	energy	pyramid,	photosyPage	4Interactions	Within	Ecosystems	-	A	Device-Based	Scavenger	Hunt	Activity.	Determining	the	population	demographics	over	multiple	years	and	understanding	the	relationships	that	influence	trends	can	help	a	landowner	make	appropriate	decisions	to	reach	management	objectives.The	Missouri	Department	of
Conservation	(MDC)	manages	and	monitors	the	statewide	deer	population	and	demographic	trends	over	time	to	maintain	populations	at	levels	within	the	biological	and	cultural	carrying	capacity.	Deer	management	in	Missouri	attempts	to	stabilize	deer	populations	at	levels	that	are	within	the	biological	carrying	capacity	of	the	land	and	below	the
cultural	carrying	capacity	of	Missouri	citizens.Population	termsBiological	carrying	capacityThe	maximum	number	of	deer	that	a	habitat	can	support	on	a	sustained	basis.Cultural	carrying	capacityThe	number	of	deer	that	the	public	will	accept	in	a	given	area.DemographicsStatistical	characteristics	of	a	population,	such	as	sex	ratio	and	age
structure.Density-dependent	factorFactor	that	exhibits	an	increasing	effect	on	a	population	as	the	population	density	increases.Density-independent	factorFactor	that	exhibits	an	effect	on	a	population	regardless	of	the	population	density.DispersalPermanent	movement	of	a	deer	from	its	birth	area	to	a	new	home	range	area.EmigrationPermanent
movement	of	a	deer	out	of	an	area.ImmigrationPermanent	movement	of	a	deer	into	an	area.MortalityThe	number	of	deer	removed	from	a	population	due	to	death.PopulationA	collection	of	deer	that	occupy	an	area.Population	densityThe	number	of	deer	per	unit	of	area.Population	dynamicsThe	change	in	a	population’s	size,	density	and	composition
over	a	particular	period	of	time.ReproductionThe	number	of	new	deer	added	to	a	population	due	to	births.Deer	population	dynamicsPopulation	fluctuations	mainly	result	from	the	relationship	between	reproduction	and	mortality,	but	can	also	be	affected	by	deer	movement,	such	as	immigration	and	emigration.	P.,	and	J.	The	biological	carrying	capacity
is	not	a	set	number	but	one	that	constantly	fluctuates	due	to	changes	in	the	environment	and	habitat.	Studies	have	shown	that	the	annual	mortality	of	the	fawn	segment	of	the	population	can	be	as	high	as	40	percent.	Also	included	is	a	1-25	template	sheet	for	students	to	record	their	answers.	This	situation	results	in	lower	pregnancy	rates	and	fawn
survival.Incidence	of	diseases	and	parasitesThe	incidence	of	disease	outbreaks	and	parasite	infections	can	also	be	influenced	by	population	density	within	an	area.	The	antler	point	restriction	required	a	buck	to	have	at	least	four	points	that	are	at	least	1	inch	long	on	one	antler	side	to	be	legally	eligible	for	harvest.	Because	one	buck	can	breed	many
does,	the	buck	segment	of	the	population	can	be	smaller	than	the	doe	segment	without	affecting	reproduction	rates.Models	that	simulate	a	deer	population	under	various	harvest	rates	show	that	harvesting	70	percent	of	the	antlered	deer	from	a	herd	has	little	effect	on	population	growth.	Maintaining	a	deer	population	below	the	cultural	carrying
capacity	is	important,	especially	in	urban	areas	to	decrease	deer-vehicle	collisions.	Historical	and	current	deer	population	statusWhite-tailed	deer	populations	in	Missouri	have	fluctuated	dramatically	throughout	history.	By	1944,	the	deer	population	had	increased	to	15,000	and	the	first	deer	season	(buck-only)	was	held,	with	583	deer
harvested.Currently,	Missouri’s	deer	population	is	estimated	to	be	1.4	million,	and	hunters	harvest	nearly	300,000	deer	annually.	When	competition	increases,	fewer	resources	are	available	for	a	greater	number	of	animals.	Excluding	hunting,	the	annual	mortality	of	6-month-old	and	older	deer	is	less	than	5	percent	in	most	areas	of	Missouri.	In	order
to	use	this	activity,	your	classroom	must	have	at	least	1	device	per	3	students.	Beginning	in	the	early	1990s,	the	annual	number	of	bucks	and	does	harvested	was	fairly	equal	and	remained	that	way	for	over	a	decade.	Deep	snow	also	makes	finding	food	difficult.	Answers	are	provided	at	the	end	so	students	can	self	assess.	Determining	population
demographics	is	important	in	achieving	deer	management	goals	and	harvest	objectives.Factors	influencing	reproductionWhite-tailed	deer	in	Missouri	generally	have	high	reproductive	rates	(Figure	2)	because	breeding	potential	is	relatively	high.	Reproductive	rates	are	much	lower	for	does	that	breed	as	fawns	(about	6	to	8	months	of	age).	The
Missouri	Department	of	Conservation	(MDC)	made	efforts	to	relocate	deer	to	Missouri	from	Michigan,	Wisconsin	and	Minnesota	to	help	replenish	the	deer	population.	When	deaths	exceed	births,	a	population	generally	decreases.	The	efforts	on	the	effectively	managed	property	to	maintain	healthy	population	demographics	can	be	diminished	when
deer	from	poorly	managed	surrounding	properties	immigrate.	2003.	This	curve	shows	the	process	of	how	a	deer	population	will	grow	over	time	and	incorporates	the	presence	of	density-dependent	factors,	such	as	disease	and	competition	for	food.	These	trends	in	Missouri’s	deer	harvest	reflect	changes	in	both	the	deer	population	and	the	management
goals	of	the	state,	landowners	and	hunters.Effect	of	antler	point	restrictionStarting	in	2004,	the	MDC	imposed	an	antler	point	restriction	on	the	buck	harvest	in	many	northern	and	central	counties.	This	activity	is	the	coolest	thing	I've	created	and	your	kids	are	going	to	love	it,	mine	do.	Many	of	these	accidents	occur	during	dawn,	dusk	or	night,	when
deer	are	most	active.	The	sigmoid	growth	curve	represents	how	deer	populations	can	change	over	time,	starting	with	(A)	the	establishment	stage	and	proceeding	to	(B)	the	increase	stage,	(C)	the	inflection	stage,	(D)	the	deceleration	stage	and	finally	(E)	the	maximum	sustained	density	stage.	Establishment	stageThe	establishment	stage	is	the	initial
stage	of	population	growth	and	occurs	when	deer	are	introduced	into	or	repopulate	an	area.	To	maintain	a	population	at	this	stage	of	growth,	the	harvest	must	be	significant.Deceleration	stageIn	the	deceleration	stage,	the	population	has	more	breeding	does	than	in	previous	stages,	but	the	population’s	growth	rate	begins	to	decrease	due	to	density-
dependent	factors.	Deer	movement	can	influence	population	demographics	and	cause	significant	effects	in	some	areas.	These	regulatory	factors	can	be	classified	as	either	density	dependent	or	density	independent.Density-dependent	factorsDensity-dependent	factors	have	an	increasing	effect	on	the	population	when	population	density	increases.
Altering	deer	population	demographics	requires	a	large	amount	of	land,	as	deer	have	home	ranges	that	encompass	several	hundred	to	more	than	a	thousand	acres,	and	therefore	may	require	that	landowners	work	with	neighbors	to	develop	common	management	goals	and	achieve	deer	population	objectives.Additional	informationHansen,	L.	Beringer.
The	body	condition	of	deer	is	optimal	during	this	stage.	Today,	more	does	than	bucks	are	harvested,	a	trend	that	started	in	the	early	2000s.	These	accidents	increase	during	deer	breeding	season,	as	does	deer	activity.	One	disease	that	can	cause	high	mortality	rates,	as	high	as	20	to	50	percent,	is	hemorrhagic	disease	(HD).	Bobcats	are	common
predators	of	white-tailed	deer	fawns	during	the	first	couple	months	after	birth.	Disease	and	parasitesDeer	are	susceptible	to	various	diseases,	although	most	of	those	diseases	do	not	cause	high	mortality	rates.	In	areas	with	quality	habitat	and	abundant	food	sources,	there	is	often	an	increase	in	the	pregnancy	rate.Age	at	first	breedingThe	majority	of
does	first	breed	as	yearlings.	Research	has	shown	that	in	agricultural	areas	bucks	may	disperse	over	20	miles	from	their	birth	area.	You	can	see	a	complete	list	of	objectives	below.	The	ratio	is	slightly	biased	towards	males,	as	buck	fawns	slightly	outnumber	females	at	birth.Factors	influencing	mortalityDeer	populations	have	the	potential	to	grow	at
fast	rates,	but	this	growth	is	limited	by	deaths,	which	occur	for	a	variety	of	reasons.	By	1925,	Missouri	had	an	estimated	deer	population	of	only	400.	For	example,	an	effectively	managed	property	adjacent	to	poorly	managed	properties	can	become	a	“sponge,”	soaking	up	deer	from	surrounding	areas.	Deer	roadkills	increase	significantly	in	the	fall,
which	corresponds	to	their	breeding	season.	Figure	5b.	The	population	has	numerous	breeding	does	and	high	pregnancy	and	survival	rates.	Hunting	is	the	primary	means	of	manipulating	deer	populations	in	rural	areas.	However,	in	Missouri	HD	impacts	are	more	severe	and	sporadic.More	than	100	internal	and	external	parasites	affect	deer,	but	most
do	not	greatly	impact	the	mortality	rate.	However,	market	hunting	and	loss	of	habitat	during	the	19th	century	caused	the	population	to	decline.In	the	early	1900s,	laws	regulating	deer	hunting	were	passed	but	were	largely	unenforced.	Breeding	potential	is	determined	by	pregnancy	rates,	age	at	first	breeding	and	sex	ratio	of	the	offspring.Figure	2.
Therefore,	the	most	common	predators	of	white-tailed	deer	are	coyotes	and	bobcats,	which	mainly	prey	on	fawns	that	are	6	months	of	age	or	younger	(Figure	6).Figure	6.	This	bundle	includes:	Biology	Unit	Plan	1.2	(SIOP	and	Differentiated)	The	Chemistry	of	LIfe	(Updated)Biology	PowerPoint	1.2	The	ChemiPage	6This	is	a	150	slide	PowerPoint	Review
Game	about	Electricity	that	concludes	Part	5	of	my	Matter,	Energy,	and	the	Environment	Unit	that	I	offer	on	TpT.	White-tailed	deer	have	relatively	high	reproductive	rates	and	does	normally	produce	twins	and	sometimes	produce	triplets.	Pregnancy	ratesResearch	in	Missouri	suggests	that	does	that	breed	as	yearlings	(1-1/2-year-old)	or	as	adults	(2-
1/2-year-old	and	older)	often	produce	twins.	One	goal	of	this	restriction	was	to	increase	the	buck	age	structure	of	the	population	by	allowing	more	young	bucks	to	mature	into	older	age	classes.	However,	movements	are	not	often	considered	when	managing	white-tailed	deer	because	they	are	difficult	to	quantify.Dispersal	is	the	permanent	movement	of
an	animal	from	its	birth	area	to	a	new	home	range.	Topics	covered	include:	atoms,	bonding,	chemical	reactions,	enzymes,	pH,	acids,	bases,	elements,	proteins,	lipids,	carbohydrates,	nucleic	acids,	and	ATP.	Hunters	may	see	more	deer	during	this	stage,	but	the	overall	health	of	the	herd	is	poorer	than	in	previous	stages.Maximum	sustained	density
stageAt	the	maximum	sustained	density	stage,	the	population	has	reached	biological	carrying	capacity.	An	example	is	when	deer	population	size	approaches	the	biological	carrying	capacity	of	the	land;	competition	between	individuals	for	food	increases,	and	as	a	result,	less	food	is	available.	Conservation	agents	began	to	enforce	regulations,	which
helped	deter	poaching.	In	the	southeast	United	States,	HD	is	a	common	annual	occurrence	and	mortality	is	generally	low.	Does	and	bucks	become	more	active	during	the	late	summer	and	fall	months,	increasing	chances	for	deer-vehicle	collisions.	PredationHistorically,	the	main	predators	of	deer	were	mountain	lions	and	timber	wolves.	Does	do	not
normally	disperse	but	tend	to	stay	close	to	their	birth	area.Emigration	is	the	permanent	movement	of	an	animal	out	of	an	area.	The	sex	composition	of	Missouri's	deer	harvest	has	changed	over	time.	Automobile	accidentsDeer-vehicle	collisions	can	make	up	a	significant	portion	of	the	nonhunting	mortality,	especially	in	urban	and	suburban	areas.
Currently,	Missouri	does	not	have	breeding	populations	of	those	two	species.	Research	in	Missouri	has	found	that	as	the	deer	population	density	has	increased	over	the	past	several	decades,	the	percentage	of	breeding	fawns	has	slowly	declined.	“Survival	of	rural	and	urban	white-tailed	deer	in	Missouri.”	Proceedings	of	the	annual	conference	of
southeastern	associations	of	the	fish	and	wildlife	agencies	57:326–336.Photo	credits:	Missouri	Department	of	Conservation.	When	a	population	is	at	this	stage	for	a	prolonged	time,	the	habitat	can	be	significantly	damaged,	which	can	negatively	affect	other	wildlife	species.
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