EOSC MIDTERM 2 LEARNING GOALS
*Hazards that occur at each volcano

-felsic magma has more dissolved volatiles 
-mafic magma has less dissolved volatiles 

WHAT VOLATILES DO TO magma
-it weakens the structure 
-it reduces the viscosity of the magma if you add volatiles 

the more silica means the stronger structure which high viscosity 

felsic magma is high in viscosity because there is large silica content 

mafic magma can be explosive because of the amount of volatiles and bubbles trapped inside 

-in felsic magma bubbles are trapped stratovolcanoes are made of felsic magma therefore erupts explosively because bubbles cant escape more pressure 

the difference between caldera and crater
-caldera occurs when the magma chamber collapses and the space is measured by kms
-craters are located on the volcano

what is more important when looking at the explosivity of a volcanoe
-viscosity vs. gas bubbles viscosity because it is the determining factor for gas bubbles

prior to an eruption, rock cracking underneath the earth is what causes an earthquake

whats the difference between volcanic ash and pyroclastic flow 

the difference between spindle bomb and pumice
-blob of lava spurred out; trapped gases and vesicles spindle bomb
-pumice is when you get a lot of ash that comes together and cools really quickly. More felsic and intermediate

whats the difference between felsic, mafic; basalt and rhyolite are rock types of different mafic or felsic composition 

felsic and mafic describe compositions



Lecture 1

1. identify key properties (density, viscosity, silica content, and temperature)

magma density: 2.5-3.3g/cm3

FELSIC-high silica content, high viscosity; rhyolite; cooler temperate; has a greater density 
MAFIC-low silica content, low viscosity; basalt; hot temperature; lower density

2. explain why magma erupts or not
-magma erupts or not based upon its composition. Mafic magma has low gas content and low viscosity giving off a more effusive eruption. Felsic magma has high gas content and high viscosity which leads to explosive eruptions

3. describe the different type of eruptions and how they are related to magma properties 
-effusive eruption relates to the magma property in which it is low in viscosity and contains low gas content 
-explosive eruptions relates to the magma property in which it has high viscosity and contains high gas content 

4. list the different categories of volcanic rocks and explain the differences between the magmas they cooled from 

basalt: comes from mafic magma which contains less silica and is at high temperatures with low viscosity; non-explosive
andesite- comes from intermediate magma, a mixture of both felsic and mafic 
dacite
rhyolite: comes from felsic magma which contains higher contents of silica and has cooler temperates with high viscosity; explosive

5. explain why some magmas erupt explosively(as pyroclastic material) and some magmas erupts effusively(as lava) 
-magmas eruption is based on its content, it will erupt explosively as pyroclastic material if it has high viscosity and high silica content. It will also erupt as pyroclastic material when there are high gas contents, where as other magmas erupt effusively as lava due to is low viscosity and low silica content 

6.explain he differences between pahoehoe and a’a lavas 

pahoehoe: highly liquid lava and cools with a smooth, ropy surface
a’a: slower flowing more viscous with a rough, blocky texture 




Volcanoes LECTURE 2

1. Explain the global distribution of volcanoes
-occur at plate boundaries
-occur at hot spots

2. List the three types of plate boundaries and the different types of volcanoes that occur at each plate boundary
-divergent boundary
	-mafic magma melts overlying crust
	-mantle material rises in a dike, pressure decreases
-subduction zones (convergent boundaries)
	-mafic magma melts overlying crust
	-hydration of the mantle by subducting place
-hot spots 
	-mantle material rises in cylindrical plume, pressure decreases
	-
3. Describe the type of volcano that occurs at hot spots
-shield volcanoes, volcanic calderas

4. Describe morphology, dominant rock type and typical eruption style of the different types of volcanoes
-cinder cones: mafic, explosive, made from pyroclastic ejecta 

-shield volcanoes: mafic, non-explosive-erupts from fissure runs down gentle slope and erupts often; flows pahoehoe followed by a’a
-pyroclastic flows don’t occur w/ shield volcanoes because 
-pyroclastic flows is a product of very explosive eruptions 
-

-stratovolcanoes: mixed rock types, usually intermediate or felsic magma, it is interbedded lava flows, pyroclastic flows, lahars and is frequently explosive with viscous magma; it can erupt many times and stay active for 100,000 years

calderas: felsic, explosive; created from large, explosive eruptions of felsic pyroclastic material, created when the roof of magma chamber collapses

5. Describe the tectonic setting of Southern BC (Cascadia) and determine the dominant type of volcano that occurs here 
-subduction zone
-shield volcanoes 




VOLCANOES LECTURE 3 

1. Explain what lava flows, fire fountains, lava bombs and volcanic ash are and how they form

Lava flows-masses of molten rock that pour onto the earths surface during effusive eruption; slow; mafic and low viscosity 
-move slowly and usually don’t kill people(low hazard) but are very hard to stop 

Fire fountains-lava that is shot into the air like a geyser by the pressure of trapped gases within the magma then form a lava flow 

Lava bombs-formed when volcano ejects viscous fragments of lava

Volcanic ash-pyroclastic material that is erupted during an explosive eruption 


2. Explain what controls volcanic explosivity
What controls volcanic explosivity is based upon its volatile(gas) content, viscosity, and volume 

3. Describe the different types of volcanic eruptions and how they are related to magma properties
Hawaiian type-low viscosity, basaltic(mafic) magma; low explosivity(effusive); lava flows and fire fountaining present 
Strombolian type-basaltic/andesitic magma, mildly explosive; lava bombs and lava flows present 
Vulcanian type-viscous andesitic/rhyolite magma, very explosive; sustain explosions of ash(volcanic ash) 
Pelean-dome collapse, violently explosive, generation of block-and-ash flows 
Plinian type-andesitic/rhyolite ash, violently explosive, sustained column of ash; pyroclastic flows 

Going from Hawaiian to Plinian type eruptions, it goes from low viscosity and low gas content to high viscosity and high gas content 

4. Use the VEI to rank the size of explosive eruption 
VEI INDEX- describes the size of an explosive volcanic eruption; based on 3 things: volume of ash produced, height of eruption and the duration of the eruption 

VEI 0-1: Hawaiian 
VEI 1-2: Strombolian
VEI 2-4: Vulcanian 
VEI 3-6: Plinian 



Lecture 4 

1. describe the particular hazards associated with pyroclastic flows, lahars, dome collapses, sector collapses, lateral blasts and toxic gases

Pyroclastic falls- hot ash and gas ejected from volcano; hazards: breating in ash can be deadly; total darkness can impair vision; roofs collapsing is the most dangerous problem and cause most fatalities because people will hide in shelter for protection; can cause aircraft problems 
Pyroclastic flows- avalanche of pyroclastic material, air, and gas; driven by gravity with a velocity between 40-400km/hr; most common from a collapse of a volcanic column; 2nd most common is explosive collapse of lava domes which contain silica rich magma, highly viscous Hazards: the flow usually stays in valleys but if big enough can flow over ridges. It can kill people covering the people in the ash burning them 
Lahars (volcanic mud flows)-flows of water and loose volcanic debis Hazard:they can travel far and can occur without an eruption therefore VERY HAZARDOUS 
Dome collapses-when the material collapses and causes a pyroclastic flow which has dense boulders hidden behind the ash 
Sector collapses-volcanic landslide, occurs when the edifice of volcanoe is weakened and collapses; during collapse, debris avalanche occurs and a crater remains 
Lateral blasts-caused when a sector collapses and an explosive eruption occurs at high temperatures with a mixture of rock debris, ash and gases 
Toxic gases-volcanic gases that are highly acidic Hazard: breathing in the toxic gases; emissions can kill trees 

2. explain what a volcanic hazards map is and why they are useful 
-a volcanic hazards map is a map that describes if an hazard were to occur, which region it would most likely effect and how it would travel. Is it useful because it maps out which locations can be hazardous to people 

3. understand the hazard potential of specific volcanic events 











Lecture 5

1. learn to interpret a volcanic hazard map
2. understand how risk is assessed 

-risk is assessed from any potential loss or damage from the result of the volcanic hazard that might be endured by people, property etc

3. list the different volcano monitoring techniques and the instruments that are used 
-seismology: measuring the shaking of the earth can help predict volcano activity
-ground deformation: when the volcano changes its shape using GPS which measure changes in position. Tiltmeter used to measue changes in the angle of the slope. Insar is a satellite that measures and detects changes in volcanoe elevation 
-gas emission(fumaroles): COSPEC & FTIR look through the volcanic gas by examining light from the sun and the total amounts of CO2 and SO2 are calculated 
-satelite observation: allows for eruption warning levels green, yellow, orange, red 
4. evaluate the hazards to Vancouver associated with an eruption from Mt. Baker 
Hazards: 
-dominantly intermediate magma which has the potential for explosive activity 
-glacier covered results in the potential for lahars
lahar hazard in surrounding valleys such as ABBOTSFORD 
the wind direction blows ash fall towards Chilliwack, Hope, and the lower mainland of BC 


LANDSLIDES

Could u have a debris fall?
-angle of repose for sediments is very small
-angle of repose for rocks have a big angle of repose and it can just break off and fall off the cliff 


clay is an inherently weak material 

shear stress- the stress parallel to the slope pulling things down the slope
shear strength- the friction; parallel to the slop and pulling things up 

can causes be triggers?
-yes, for example rain. A heavy rainfall and trigger the landslide 


how do we pin-point something to be a complex movement?
-when you know more than 2 movements it is better to be complex movement 


LANDSLIDES 

LECTURE 1

1.describe how the impact of landslides depends on: population density, economic infrastructure, and population preparedness 
-an increase in population density impacts landslides because the more people there are, the more triggers they cause that result in landslides 
-economic infrastructure impacts landslides because they will be building things such as houses on land that can soon be a disaster

2. explain why BC has the highest frequency of landslides in Canada and what we should expect as our population expands into the mountains 

a lot of the steepslopes in bc are unstable because of the weak material 
-by building and expanding into the mountains, it will result in more landslides because the population will increase in the area 

3. distinguise between the 3 main failure modes and how they are influenced by geology
falls-occur on very steep slopes; material detaches because of weakness; falls fue to gravity
flows-cohesive block moves on a failure of a surface; very slow to very fast 
-soil, mud, wet debris, water usually very important
slides-fluid motion; vary from slow to fast, usually soil, rock or debris; material moves as a coherent mass along a surface of failure 
rotational slide (slump): intermediate speed, usually weak material(sediment); rotation of material on a curved failure plane (CURVED FAILURE)
translational slide: slow to fast; usually strong material moving on planes of weakness, cohesive motion on material along a flat surface 

4.categorize, identify, and name a variety of different landslides 

ROCK: fallrock fall; sliderock slide
DEBRIS: slidedebris slide
EARTH: slideearth slide





LECTURE 2

1.define angle of repose
-the steepest angle a slope can maintain without collapsing
-this angle varies depending on the material

at this angle, shear stress and shear strength are balanced 

2.assess the balance between the strength of the slope and the destabilizing forces acting on it (shear stress/ strength)
shear stress- the stress parallel to the slope pulling things down the slope
shear strength- the friction; parallel to the slop and pulling things up 

when FS>1, the mass is stable and when FS<1, a failure will occur 

Factor of Safety( FS) 
FS= Tf(resisting forces)/T(driving forces)

3.compare and contrast landslide causes and landslide triggers 

Causes- factors(often long term) that leads to the instability of a slope. These reduce the shear strength of a slope but does not initiate the movement 
Triggers- factors(usually short events) that translate the instability of the slope into failure; there can only be one trigger 

Cause makes the slope susceptible of movement without initiating the movement whereas triggers initiates the failure 

4.list and describe several external causes of landslides
external causes- factors outside the slope that affect stability  
High slop angle-a slope must be present to have a mass movement; the steeper the slope= more movement 
Undercutting-a lower part of the slope is removedthis removes material supporting the slope; caused by construction of roads, rivers, buildings, etc 
Overloading- adding weight to the area; caused by buildings, roads, landslides, trees, etc 
Vegetation-roots bind loose materialsremoval of the vegetation can make slopes unstable 
Climate-if average temp. and rainfall is high this results in more water, an increase of weathered rocks(more fractures, more soil) 





LECTURE 3

1.List and describe 3 internal causes of landslides
water content- in all slopes, water adds weight(overloading), decreases normal force/ normal stress which decreases friction; it increases weathering and acts as a medium for flows 
-in sediments, water can help with cohesion but it is based on the amount of water present 
	no water= low angle of repose
	some water= high angle
	too much water= very low angle 
-in solid rock, water reduces shear strength along planes of weakness 
-FREEZE THAW water can get into cracks and freeze which can create fractures 
inherently weak materials-some material are very weak and fail at relatively and/or very low angles of repose 
quick clay fall 
adverse geologic structures-unfortunate bedding or fracture orientation; structures angled in an instable direction or layered precariously

2.list several landslide triggers
-earthquakes
-snow melt
-heavy rainfall
-rain or snow
-loud noises
-vehicles
-volcanic eruptions
-jumping up and down 

3.compare and contrast key triggers and causes of landslides and how they affect the force balance equation (i.e. factor of safety)
4.explain how liquefaction landslides develop in sensitive marine clays(quick clay slides)
5.list and describe the site conditions(causes and trigger)that lead to the development of the Rissa quick clay slide in Norway 












LECTURE 4

1.relate the type of landslide damage expected as a function of its velocity
with a greater velocity, damage is expected to be greater due to the amount of force driven 

2.identify tell-tale signs of an unstable slope
the tell tale signs of landslides
-if you look at a slope what can give u signs
undercutting
steepness
cracks
lack of vegetation
piles of sediments at the bottom that can provide info of previous landslides
leaning trees 

3.compare and contrast avoidance, prevention, and protection strateges for dealing with landslide hazards

avoidance-move to a different area and avoid the problem
prevention-do something to make sure event do not occur
protection-armour or strengthen the area that might be affected 

4.list the mitigation techniques commonly used for avoidance, prevention, and protection strategies
avoidance-hazard maping(knowing where a hazard is not likely to occur and avoid the areas which have higher chances); modeling 
prevention-removal of material(take away the material that is to cause an event); stabilizing slopes by increasing the resisting forces; adding anchors; drainage(removing the water so the structure will be more stable) 
protection-barriers and netting(this catches any debris that may fall and protect from the damages it may cause) 
[bookmark: _GoBack]
5.identify the appropriate mitigation strategy for a variety of risk situations 


look at the different types of landslides we’ve learned and how can we prevent these?

things that cause landslides:
-steep mountains
-earthquakes
-heavy rainfall 
-high population
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