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Physical	geology	lab	manual	answers

Geology	51-102	Physical	Geology	Laboratory	Schedule	Spring	2013	**	All	Lab	Sections	meet	in	Harrington	Hall	113	(starting	Feb.	4,	2013).	Required	text:	Updated	UW-Oshkosh	Custom	Physical	Geology	Laboratory	Manual,	2013,	8th	edition,	Jones	and	Jones,	McGraw	Hill	Publishers,	ISBN:	9780077654092.	Note:	Used,	borrowed	or	shared	lab
manuals	are	NOT	acceptable!	This	version	is	cheaper	than	the	standard	one,	and	is	the	only	one	that	is	acceptable.	ATTENDANCE:	The	hands-on	learning	provided	by	this	lab	is	essential	to	your	understanding	of	geology,	and	is	key	to	your	overall	success	in	this	course.		As	a	consequence,	attendance	and	completion	of	ALL	laboratory	exercises	is
mandatory,	and	a	10%	penalty	will	apply	to	your	lab	grade	for	each	lab	missed.		Labs	are	informal	and	involve	working	with	others.	Rude,	disruptive,	and	disrespectful	behavior,	such	as	talking,	text	messaging,	or	talking	on	a	cell	phone	will	not	be	tolerated	and	will	result	in	a	lowered	course	grade	and	possible	removal	from	the	course.	In	order	to
receive	full	attendance	credit,	you	must	complete	your	in-class	lab	assignments	to	the	complete	satisfaction	of	your	lab	instructor.	If	you	know	ahead	of	time	that	you	will	be	missing	a	lab,	you	must	contact	your	lab	instructor	before	your	lab	meets	to	discuss	your	options.	GRADES:	Your	lab	grade	will	be	based	on	lab	exams,	attendance,	and	homework
assignments.	You	will	not	receive	a	separate	grade	for	lab.		You	must	pass	the	lab	(lab	grade	>60%)	in	order	to	pass	the	overall	102	course.	LAB	EXAMS:	There	are	three	scheduled	exams	(see	Lab	Schedule	section	below),	and	expect	some	unscheduled	quizzes.	The	exams/quizzes	will	occur	at	the	start	of	the	lab.		There	will	be	a	lab	exercise	following
each	exam.	If	you	miss	a	lab	exam	due	to	illness	or	extenuating	circumstances,	it	is	your	responsibility	to	contact	your	instructor	by	the	end	of	that	day;	failure	to	do	so	may	result	in	a	score	of	zero	for	that	exam.		Make-ups	due	to	illness	REQUIRE	a	signed	doctor’s	note.	Make-up	exams	must	be	completed	by	the	end	of	Monday	on	the	following	week.
Lab	Assignments:	Read	through	the	assigned	laboratories	BEFORE	coming	to	lab.	The	instructors	will	give	a	brief	introduction	with	the	assumption	that	you	will	have	already	read	the	material.	Labs	are	informal	and	involve	working	with	others.	You	must	work	well	with	others	and	show	respect	to	fellow	students	and	instructors.	Rude,	disruptive,	and
disrespectful	behavior	will	not	be	tolerated	and	can	result	in	a	lowered	course	grade	and	possible	removal	from	the	course.	Special	Accommodations:	Reasonable	accommodations	will	be	made	for	students	with	disabilities.	Please	contact	Disability	Services	(424-3100	(voice)	or	424-1319	(TTY))	or	visit	their	web	site	at	for	the	University’s
accommodation	request	form	and	documentation	requirements.	Information	related	to	an	individual’s	accommodation	request	will	be	kept	confidential.	Academic	Integrity:	The	Wisconsin	Administrative	Code	states:	“Students	are	responsible	for	the	honest	completion	and	representation	of	their	work,	for	the	appropriate	citation	of	sources,	and	for
respect	of	others	academic	endeavors.”	(§	UWS	14.01)	Plagiarism	and	other	forms	of	academic	misconduct	are	serious	offenses	with	severe	penalties.	See	the	University	of	Wisconsin	Oshkosh	Student	Discipline	Code	for	definitions	of	academic	misconduct	and	details	about	procedures,	sanctions,	and	other	relevant	information.	Specific	questions
about	the	provisions	in	the	Student	Discipline	Code	should	be	directed	to	the	Dean	of	Students	Office.	If	you	do	not	understand	this	statement,	please	see	me	as	soon	as	possible.	Lab	Schedule:	Week	of:	Lab	#	Topic	and	Assignment	in	Lab	Manual:	Reading	in	Lab	Manual	Jan.	28	Labs	do	not	meet!	Read	Chapters	1	&	2	in	your	Lecture	Textbook			Feb.	4
Earth	Materials,	Processes	and	Isostasy	(read	Chapter	1	in	lecture	text)	1st	lab	Feb.	11	Topographic	maps	Chp.	6	Feb.	18	Properties	of	Minerals;	Mineral	Identification	and	uses	Chps.	1	&	2	Feb.	25	Lab	Exam	1	(here	are	review	times);	Igneous	Rocks	Chp.	3	March	4	Sediments	and	Sedimentary	Rocks	Chp.	4	March	11	Metamorphic	Rocks	Chp.	5
March	18	Spring	Break	--	No	Lab	Sections	Meet	Chp.	13	March	25	Geological	Time	and	Geologic	Histories	Chp.	13	April	1	Lab	Exam	2	(here	are	review	times)			April	8	Structural	Geology	Chp.	14	April	15	Geologic	Maps	Chp.	15	April	22	Streams	&	Groundwater	Chps.	8	&	9	April	29	Lab	Exam	3			May	6	LABS	DO	NOT	MEET	--	focus	on	lecture	exams!		
If	you	need	help	with	the	course,	you	can	come	to	one	of	the	tutor	sessions.	Here	is	a	list	of	good	resources	to	review	writing,	grammar,	chemistry,	math,	and	other	sciences.	LAB	SECTION	SCHEDULE:	HOUR	MONDAY	TUESDAY	WEDNESDAY	THURSDAY	FRIDAY	8:00	Lab	A02L	-	EG	Lab	A06L	-	EG	9:10	Lab	A02L	-EG	Lab	A06L	-	EG	10:20	Lab	A03L
-MJP	11:30	LECTURE	Lab	A03L	-	MJP	LECTURE	LECTURE	12:40			1:50	Lab	A01L-	EH	Lab	A04L	-EG	Lab	A07L	-	EG	3:00	Lab	A01L-	EH	Lab	A05L	-EG	Lab	A07L	-	EG	4:10	Geology	Club	5:20	Geology	Club	6:20					Geology	Club			EG	=	Elizabeth	Gordon	EH	=	Eric	Hiatt	MJP	=	Mary	Jo	Pankratz	Important	Dates:	Last	day	to	drop	without	Late	Drop
Appeal:	March	13.	Spring	Break:	March	17-24.	Last	day	of	classes:	May	10.	Graduation:	May	11.	Back	to	Eric	Hiatt's	102	page	This	textbook	is	a	comprehensive	lab	manual	for	the	core	curriculum	Introductory	Geosciences	classes	with	both	informational	content	and	laboratory	exercises.	Topics	include	basic	laws	and	theories	in	Geology,	the	Earth's
interior	and	plate	tectonics,	water	and	climate	change,	igneous	rocks	and	volcanoes,	and	earthquakes.	Attribution-ShareAlike	CC	BY-SA	Learn	more	about	reviews.	Reviewed	by	Meghann	Decker,	Lecturer,	Hawaii	Community	College	on	4/22/21	Covered	most	of	the	main	topics	in	geology	and	uses	google	earth	and	modern	satellite	imagery	which	I
like,	but	the	content	could	use	some	updating.	For	example,	when	explaining	hot	spots	(pg	69)	and	eruptions	(pg	205)	the	author	states	Hawaii...	read	more	Reviewed	by	Roza	Janine,	Geology	Instructor,	Umpqua	Community	College	on	12/28/19	This	lab	manual	is	very	thorough;	the	Earth's	Interior	and	Plate	Tectonics	labs	cover	the	topics	from	a
variety	of	angles.	They	introduced	the	concepts	of	True	and	Apparent	Polar	Wander,	which	helped	reinforce	the	concepts,	however	the	Plate...	read	more	Reviewed	by	Adrian	Van	Rythoven,	assistant	professor,	Bloomsburg	University	of	Pennsylvania	on	2/9/19	Coverage	of	topics	is	good.	There	is	only	lip	service	to	the	importance	of	geologic	resources
(fossil	fuels,	metals,	minerals)	to	modern	society.	References	to	township	and	range	map	methods	are	not	addressed.	read	more	Reviewed	by	Henry	Agbogun,	Assistant	Professor,	Fort	Hays	State	University	on	11/28/18	This	book	introduces	geology	to	readers,	and	provides	laboratory	exercises	at	the	end	of	chapters	to	assess	understanding	and
comprehension.	Relevant	topics	required	in	introductory	geology	laboratory	classes	were	covered.	However,	the	effective...	read	more	Reviewed	by	Laura	Guertin,	Professor	of	Earth	Science,	Penn	State	Brandywine	on	2/1/18	This	book	was	written	to	serve	as	a	laboratory	manual	for	an	introductory-level	physical	geology	course,	focusing	on	Earth
materials	(rocks	and	minerals)	and	basic	Earth	processes	(volcanoes,	earthquakes,	mountain	formation).	The	content	is	very...	read	more	Chapter	1:	Introduction	to	Physical	Geology	Chapter	2:	Earth's	Interior	Chapter	3:	Topographic	Maps	Chapter	4:	Plate	Tectonics	Chapter	5:	Water	Chapter	6:	Climate	Change	Chapter	7:	Matter	and	Minerals
Chapter	8:	Igneous	Rocks	Chapter	9:	Volcanoes	Chapter	10:	Sedimentary	Rocks	Chapter	11:	Metamorphic	Rocks	Chapter	12:	Crustal	DeformatIon	Chapter	13:	Earthquakes	Chapter	14:	PhysIographic	Provinces	Ancillary	materials	are	available	by	contacting	the	author	or	publisher.	This	textbook	is	a	comprehensive	lab	manual	for	the	core	curriculum
Introductory	Geosciences	classes	with	both	informational	content	and	laboratory	exercises.	Topics	include	basic	laws	and	theories	in	Geology,	the	Earth's	interior	and	plate	tectonics,	water	and	climate	change,	igneous	rocks	and	volcanoes,	and	earthquakes.	Bradley	Deline	is	a	professor	in	paleontology	at	the	University	of	West	Georgia.	I	specialize	in
fossil	echinoderms,	with	a	particular	focus	on	Ordovician	crinoids.	Randa	Harris	is	a	geology	professor	at	the	University	of	West	Georgia	in	Carrollton,	GA.	Karen	Tefend	is	a	Professor	in	the	Geology	Department	at	the	University	of	West	Georgia,	Carrollton,	GA.	(3)	Answers	to	Exercises	–	Physical	Geology	The	following	are	suggested	answers	to	the
exercises	embedded	in	the	various	chapters	of	Physical	Geology.	The	answers	are	in	italics.	Click	on	a	chapter	link	to	go	to	the	answers	for	that	chapter.	(Answers	to	the	chapter-end	questions	are	provided	in	Appendix	2.)	Chapter	1	1.1	Find	a	piece	of	granite	Responses	will	vary,	but	your	sample	should	look	something	like	the	one	shown	below.
Granitic	rocks	are	hard	and	strong	and	difficult	to	break.	They	are	dominated	by	feldspar	(this	one	has	both	white	plagioclase	and	pink	potassium	feldspar),	but	almost	all	have	some	quartz	(which	looks	glassy)	and	a	few	per	cent	of	dark	minerals,	like	the	black	amphibole	in	this	one.	An	example	of	a	granitic	rock	[SE]	1.2	Plate	motion	during	your
lifetime	–	It	depends	where	you	live	of	course,	but	if	you	live	anywhere	in	Canada	and	anywhere	in	the	US	east	of	the	San	Andreas	fault,	then	you’re	on	the	North	America	Plate,	and	that	is	moving	towards	the	west	at	2	to	2.5	cm/year.	So	if	you’re	around	20	years	old,	that	plate	has	moved	between	40	and	50	cm	to	the	west	in	your	lifetime.	1.3	Using
geological	time	notation	–	2.75	ka	is	2,750	years,	0.93	Ga	is	930,000,000	years	or	930	million	years,	14.2	Ma	is	14,200,000	years	or	14.2	million	years.	1.4	Take	a	trip	through	geological	time	–	1)	The	oxygenation	of	the	atmosphere	started	at	around	2.5	Ga	(2500	Ma).	It	was	a	catastrophe	for	many	organisms	because	they	could	not	survive	the	strong
oxidizing	effects	of	free	oxygen.	2)	We	don’t	really	know	the	answer	to	this,	but	it’s	not	very	long	if	you	include	insects,	and	there	is	evidence	of	insect	damage	to	some	of	the	earliest	plants.	3)	Plants	on	land	allowed	for	animals	on	land,	so	without	land	plants,	we	wouldn’t	be	here.	Chapter	2	2.1	Cations,	anions	and	ionic	bonding	Lithium	(3)	2	in	shell
one	and	1	in	shell	two	It	loses	an	electron	and	becomes	a	+1	cation	Magnesium	(12)	2	in	shell	one,	8	in	shell	two	and	2	in	shell	three	It	loses	two	electrons	and	becomes	a	+2	cation	Argon	(18)	2	in	shell	one,	8	in	shell	two	and	8	in	shell	three	It	is	electronically	stable,	and	does	not	become	an	ion	Chlorine	(17)	2	in	shell	one,	8	in	shell	two	and	7	in	shell
three	It	gains	an	electron	and	becomes	a	-1	anion	Beryllium	(4)	2	in	shell	one	and	2	in	shell	two	It	loses	two	electrons	and	becomes	a	+2	cation	Oxygen	(8)	2	in	shell	one	and	6	in	shell	two	It	gains	two	electrons	and	becomes	a	-2	anion	Sodium	(11)	2	in	shell	one,	8	in	shell	two	and	1	in	shell	three	It	loses	an	electron	and	becomes	a	+1	cation	2.2	Mineral
groups	Name	Formula	Group	sphalerite	ZnS	sulphide	magnetite	Fe3O4	oxide	pyroxene	MgSiO3	silicate	anglesite	PbSO4	sulphate	sylvite	KCl	halide	silver	Ag	native	fluorite	CaF2	halide	ilmenite	FeTiO3	oxide	siderite	FeCO3	carbonate	feldspar	KAlSi3O8	silicate	sulphur	S	native	xenotime	YPO4	phosphate	2.3	Make	a	tetrahedron	–	responses	will	vary
2.4	Oxygen	deprivation	–	single	chain	silicate:	1:3	(silicon	to	oxygen),	double	chain	silicate:	7:19	(or	1:2.71)	2.5	Ferromagnesian	silicates	Mineral	Formula	Ferromagnesian	Silicate?	olivine	(Mg,Fe)2SiO4	yes	pyrite	FeS2	no	(it’s	a	sulphide,	not	a	silicate)	plagioclase	CaAl2Si2O8	no	pyroxene	MgSiO3	yes	hematite	Fe2O3	no	(it’s	an	oxide,	not	a	silicate)
orthoclase	KAlSi3O8	no	quartz	SiO2	no	amphibole	Fe7Si8O22(OH)2	yes	muscovite	K2Al4	Si6Al2O20(OH)4	no	magnetite	Fe3O4	no	(it’s	an	oxide,	not	a	silicate)	biotite	K2Fe4Al2Si6Al4O20(OH)4	yes	dolomite	(Ca,Mg)CO3	no	(it’s	a	carbonate,	not	a	silicate)	garnet	Fe2Al2Si3O12	yes	serpentine	Mg3Si2O5(OH)4	yes	Chapter	3	3.1	Rock	around	the	rock-
cycle	clock	–	Sedimentary	rock	is	buried	deeper	to	make	metamorphic	rock,	the	metamorphic	rock	is	uplifted	and	during	this	process	the	material	overhead	is	eroded	so	that	it	can	be	exposed	at	surface.	The	metamorphic	rock	is	then	eroded	to	make	more	sediments,	which	are	deposited	and	then	buried	to	make	sedimentary	rock.	This	would	likely
take	at	least	60	million	years.	3.2	Making	magma	viscous	–	responses	will	vary	3.3	Rock	types	based	on	magma	composition	SiO2	Al2O3	FeO	CaO	MgO	Na2O	K2O	Type?	55%	17%	5%	6%	3%	4%	3%	intermediate	(although	the	SiO2	level	is	borderline,	there	is	too	little	FeO,	MgO	and	CaO	to	be	mafic)	74%	14%	3%	3%	0.5%	5%	4%	felsic	47%	14%	8%
10%	8%	1%	2%	mafic	65%	14%	4%	5%	4%	3%	3%	intermediate	(although	the	SiO2	level	is	borderline,	there	is	too	much	MgO	and	CaO	to	be	felsic)	3.4	Porphyritic	minerals	–	a)	only	olivine	phenocrysts,	b)	pyroxene	and	amphibole	phenocrysts,	along	with	plagioclase	with	a	composition	that	is	about	half-way	between	the	Ca-rich	and	the	Na-rich	end-
members.	3.5	Mineral	proportions	in	igneous	rocks	–	a)	~25%	K-feldspar,	~30%	quartz,	~35%	albitic	plagioclase	and	~10	biotite/amphibole,	b)	~65%	plagioclase	and	~35%	biotite/amphibole	(most	likely	amphibole),	c)	~45%	anorthitic	plagioclase,	~25%	amphibole	and	~35%	pyroxene	d)	~50%	pyroxene	and	~50%	olivine.	3.6	Proportions	of
ferromagnesian	silicates	–	the	approximate	proportions	are:	10%,	50%,	30%	and	2%,	and	the	corresponding	rock	names	are	granite,	gabbro	(although	it’s	right	on	the	boundary	between	gabbro	and	diorite),	diorite	and	granite.	3.7	Pluton	problems	–	a	is	a	stock,	b	is	a	dyke	(it	cuts	across	bedding	and	the	granite),	c	is	a	sill	(it	is	parallel	to	bedding),	d	is
a	dyke,	e	is	a	sill.	Chapter	4	4.1	How	thick	is	the	oceanic	crust?	–	The	magma	available	to	create	oceanic	crust	at	this	setting	is	approximately	10%	of	the	volume	of	the	60	km	thick	part	of	the	mantle	from	which	it	is	derived,	so	the	oceanic	crust	should	be	about	6	km	thick.	4.2	Under	pressure	–	no	answer	possible	4.3	Volcanoes	and	subduction	–	The
volcanoes	are	between	200	and	300	km	from	the	subduction	boundary,	about	250	km	on	average.	If	the	subducting	crust	is	descending	at	40	km	per	100	km	inland,	the	depth	to	the	Juan	de	Plate	beneath	these	volcanoes	is	between	80	and	120	km,	or	100	km	on	average.	4.4	Kilauea’s	June27th	lava	flow	–	1)	The	flow	front	advanced	at	a	rate	of	about
160	m/day	or	just	under	7	m/hour	between	June	27th	and	October	29th	2014.	That	doesn’t	mean	that	the	lava	only	flowed	at	rates	of	a	few	m/hour	over	that	time.	It	likely	flowed	much	faster	(probably	10s	to	100s	of	m/hour),	but	it	advanced	in	fits	and	starts,	and	the	advancing	front	changed	locations	many	times.	At	other	times	the	flow	spread	out
across	the	area.	2)	Between	January	2015	and	January	2016	the	flow	did	not	extend	any	further	northeast	towards	Pahoa.	Instead	it	spread	out	across	the	plain	to	the	north	of	Pu’	u’	o’	o.	4.5	Volcanic	Hazards	in	Squamish	Hazard	Risk	Tephra	emission	Yes,	but	much	of	the	tephra	from	a	large	eruption	would	extend	up	into	the	atmosphere,	and	would
not	affect	Squamish.	Gas	emission	Yes,	There	could	be	dangerous	amounts	of	sulphurous	or	acidic	gases	flowing	down	the	mountainside	into	Squamish.	Pyroclastic	density	current	Yes,	a	pyroclastic	density	current	that	flows	down	the	western	or	southwestern	sides	of	Garibaldi	could	easily	reach	Squamish.	Pyroclastic	fall	Yes,	in	the	later	stages	of	a
large	eruption	some	tephra	(or	pyroclastic	fragments)	cold	rain	down	on	Squamish	Lahar	Yes,	Squamish	is	definitely	at	risk	from	a	lahar	on	the	western	side	of	the	mountain.	The	risk	would	be	increased	if	the	eruption	takes	place	in	winter	or	spring	when	the	amount	of	snow	is	at	a	maximum.	Sector	collapse	Yes,	this	is	possible.	The	western	side	of
Mt.	Garibaldi	has	already	collapsed	several	times	since	the	last	glaciation.	Lava	flow	Yes,	Squamish	is	at	risk	from	lava	that	flows	on	the	southern	and	western	sides	of	the	mountain.	There	is	a	Pleistocene-aged	lava	flow	clearly	evident	in	the	photograph.	It	flowed	down	the	southern	flank,	and	then	turned	west	towards	where	Squamish	is	situated
today.	4.6	Volcano	alert	–	The	most	important	tools	for	monitoring	volcanoes	are	seismometers,	and	while	there	is	a	good	network	of	seismometers	in	southwestern	BC,	there	are	not	enough	in	close	proximity	to	Mt.	Garibaldi	to	be	able	to	accurately	define	the	locations	and	depths	of	earthquakes	around	the	volcano.	So	the	first	project	would	be	to
establish	about	5	additional	seismic	stations	in	the	Squamish	region.	They	don’t	have	to	be	right	on	the	mountain,	but	can	be	placed	near	to	existing	roads	and	highways	in	the	area.	They	need	to	be	secured	to	bedrock.	Every	effort	should	be	made	to	have	them	located	on	all	sides	of	the	mountain.	The	second	project	would	be	to	establish	some	means
of	measuring	deformation	of	the	mountain	itself.	This	could	be	done	with	tiltmeters	or	GPS	stations,	but	GPS	would	be	better.	The	GPS	receivers	have	to	be	placed	on	the	flanks	of	the	mountain,	and	they	also	have	to	be	installed	right	on	bedrock.	That	could	be	a	real	challenge	in	winter	or	spring,	when	there	is	lots	of	snow.	While	this	work	is	going	on,
we	should	charter	a	helicopter	to	fly	around	the	mountain	to	see	if	there	is	any	sign	of	eruptive	activity	or	melting	snow,	and	to	look	for	convenient	places	to	install	GPS	stations.	We	may	want	to	land	in	a	few	different	places.	There	isn’t	a	lot	that	we	can	say	to	the	public	at	this	stage,	except	that	this	sudden	increase	in	seismic	activity	could	mean	that
Garibaldi	is	getting	ready	to	erupt,	that	the	Geological	Survey	and	all	emergency	measures	organizations	are	working	together	on	it,	and	that	residents	of	the	Squamish	area,	and	anyone	using	highway	99,	should	keep	listening	to	local	radio	stations	for	further	updates.	We	could	also	establish	a	system	to	send	out	alerts	via	text	message.	4.7
Volcanoes	down	under	–	We	would	expect	to	see	composite	volcanoes	on	the	North	Island,	some	200	to	300	km	inland	(northwest)	from	the	Kermadec	Trench,	and	within	the	ocean	along	the	same	trend	to	the	northeast	of	NZ.	There	is	also	the	potential	for	composite	volcanism	to	the	south	of	the	South	Island,	east	of	the	Macquarrie	fault	zone,
although	there	appears	to	be	some	doubt	about	whether	subduction	is	actually	taking	place	in	this	region.	Chapter	5	5.1	Mechanical	weathering	–	see	below	Examples	of	mechanical	weathering	[SE]	5.2	Chemical	weathering	Chemical	change	Process	Pyrite	to	hematite	oxidation	Calcite	to	calcium	and	bicarbonate	ions	dissolution	Feldspar	to	clay
hydrolysis	Olivine	to	serpentine	hydrolysis	Pyroxene	to	iron	oxide	oxidation	5.3	Describe	the	weathering	origins	of	sands	Sand	description	Possible	processes	Fragments	of	coral	etc.	from	a	shallow	water	area	near	to	a	reef	in	Belize	Reefs	are	constantly	being	eroded	by	ocean	waves,	and	the	fragments	are	washed	inshore	by	currents	and	then	further
eroded	by	wave	action.	Angular	quartz	and	rock	fragments	from	a	glacial	stream	deposit	near	Osoyoos	Quartz-bearing	rocks	have	been	eroded	and	transported	by	a	glacier.	The	fragments	may	have	been	moved	a	short	distance	by	a	stream,	but	not	enough	to	produce	rounding.	Rounded	grains	of	olivine	and	volcanic	glass	from	a	beach	in	Hawaii	The
olivine	and	glass	grains	are	eroded	by	waves	from	volcanic	rock	and	then	thoroughly	rounded	by	waves	on	the	beach	5.4	The	soils	of	Canada	Soil	type	Distribution	Explanation	Chernozem	Southern	prairies	These	are	dry-climate	soils	developed	on	grasslands	Luvisol	Northern	prairies	and	BC	interior	Soils	developed	on	sedimentary	rocks	in	cool	moist
climates	Podsol	Mountainous	parts	of	BC	and	large	parts	of	northern	Ontario	and	Quebec	Areas	with	coniferous	forests	and	moderate	climates	Brunisol	Boreal	forest	regions	Cold	forested	regions	with	discontinuous	permafrost	Organic	Hudson	Bay	and	James	Bay	lowlands	Wetland	areas	with	widespread	swamps	Chapter	6	6.1	Describe	the	sediment
on	a	beach	–	responses	will	vary	6.2	Classifying	sandstones	Description	Rock	name	Angular	grains,	85%	quartz,	15%	feldspar,
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