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ESS 313 Midterm Winter 2005

Student Number:
Please circle the correct  answers to the 50 multiple choice questions on your exam and transfer them to your scantron sheet. Please hand in both the test paper and scantron form after completing this examination.  
1.  Which volcanic region of the Cascades has had the most frequent eruption history?

a.  Mount Mazama

b.  Mount St. Helens

c.  Mount Rainier

d.  Mount Baker

e.  Mount Shasta

2.  What is(are) the main factor(s) controlling the spatial pattern of tephra accumulation in the Pacific Northwest from Cascade Volcanoes?

a.  Prevailing wind direction

b.  Type of eruption

c.  Frequency of eruption

d.  all of the above are correct

e.  only answers a and c are correct

3.  On the day of the main Mt. St. Helens eruption, seismometers 3 miles from the blast origin stopped transmitting 60 seconds after the eruption, when they were overridden by a dense pyroclastic blast cloud.  Based on this information, how fast (in miles per hour) was the blast cloud moving?

a.  180 miles/hr

b.  80 miles /hr

c.  240 miles/hr

d.  60 miles/hr

e.  360 mile/hr

4.  The recurrence interval of volcanic lahars of the magnitude of the Osceola Mudflow is _________.

a. ~1:500-1000 yr

b. ~1:2,500 yr

c.  ~1:5,000 yr

d.  ~1:10,000 yr

e.  ~1:100,000 yr 

5.  The recurrence interval of volcanic lahars of the magnitude of the Electron Mudflow is _________.

a. ~1:500-1000 yr

b. ~1:2,500 yr

c.  ~1:5,000 yr

d.  ~1:10,000 yr

e.  ~1:100,000 yr

6.  In laboratory, you calculated the response time that several communities would have to evacuate their citizens in the event that a lahar of similar magnitude to Osceola Mudflow occurred on Mount Rainier.  Approximately how long would it take a lahar from Mount Rainier to reach the community of Kent?

a.  ~10 minutes

b.  ~30 minutes

c.  ~5 minutes

d.  ~3-4 hours

e.  ~ 24 hours

7.  What is the response time that the community of Longmire would have to react to a debris avalanche generated in the Nisqually Valley on Mount Rainier?

a.  ~2-3 minutes

b.  ~30 minutes

c.  ~60 minutes

d.  ~160 minutes

e.  ~24 hours

8.  The rate at which a tsunami wave loses energy ____________.

a.  is directly related to its wavelength.

b.  is directly related to its wave amplitude

c.  is inversely related to its wavelength

d.  is inversely related to it wave amplitude

e.  depends on the direction the wave propagates

9.  What factors made Cultus Bay, Whidbey Island a likely location to find tsunami deposits preserved from offset of the Seattle Fault?

a.  its southerly aspect was in the direct path of such a wave.

b.  it has low topographic expression which would allow the wave to propagate far inland.

c.  it is the only tidal marsh in Puget Sound with peat deposits present that are easily discernible from the sand sheet deposit.

d.  all of the above are correct

e.  only answers a and b are correct

10.  Which of the five statements listed below is not a condition that Moore (1994) stated that should be met in order to infer a tsunami origin for a sand sheet in the Puget Sound?

a.  the sand should sheet should overlie peat deposits in marine or estuarine environments.

b.  the sand should show evidence of a marine or estuarine environments

c.  the sand sheet should be unique or nearly unique within coastal marsh stratigraphic sections.

d.  deposition of the wave should correlate with a known or inferred source of the wave.

e.  the sand should show evidence of rapid deposition from suspension.

11.  Why did the grain size distribution of the sand sheet in Cultus Bay increase from east to west?

a.  the mouth of Cultus Bay opens toward the east.

b.  the tsunami wave likely refracted around a spit and flowed from the east into the tidal marsh.

c.  a landslide from the west could have been responsible of the sand unit

d.  the tsunami wave likely refracted around a spit and flowed from the west into the tidal marsh.

e.  none of the above answers are correct

12.  When a fine sand grain is deposited beside a coarse sand grain by a unidirectional flow it is true that______.

a.  the large sand grain had a greater initial height above the bed.

b.  the small sand grain possessed a faster settling velocity

c.  the large sand grain possessed a faster settling velocity

d.  answers a and b are both correct

e.  answers a and c are both correct

13.  Where would you expect the greatest seismic wave amplification in the Seattle metropolitan area for an earthquake generated along the Seattle Fault?

a.  University Hill

b.  Bainbridge Island

c.  Harbor Island

d.  Seward Park

e.  South Warehouse District

14.  Where do the earthquakes  with the greatest magnitudes occur in the Pacific Northwest?

a.  deep earthquakes in the subducted oceanic plate

b.  shallow earthquakes in the continental crust

c.  subduction zone earthquakes between the Juan de Fuca and North American plates

d.  under Cascade volcanoes generated from magma movement

e.  all of the above conditions could result in 8+ magnitude earthquakes in the PNW.

15.  What is the most serious volcanic hazard to residents living in the Puget Sound?

a.  debris avalanches forming on Mount Rainier

b.  lahar flows generated on Mount Rainier

c.  Nuee ardentes associated with eruptions of Mount Rainier

d.  pyroclastic flows generated from eruption of Mount Rainier

e.  all of the above have equal importance to the citizenry of Puget Sound.

16.  Electrical resistivity _______ and radon level in ground water _________ prior to an earthquake.

a.  increases, increases  (remember resistivity the inverse of 

b.  increases, decreases

c.  decreases, increases

d.  decreases, increases

e.  does not change, does not change

17.  Liquefaction occurs in some unconsolidated sediment because _____________.

a.  solids become packed more efficiently and part of the overburden load is supported by granular contact

b.  solids become packed less efficiently and part of the overburden load is supported by granular contact 

c.  solids become packed more efficiently and part of the overburden load is supported by water

d.  solids become packed less efficiently and part of the overburden load is supported by water

e.  none of the above answers are correct

18.  Brain Atwater’s 1997 paper, “Coastal Evidence for Great Earthquakes in Western Washington”  indicates that ______ of years commonly elapse between great earthquakes in southern coastal WA.

a.  10’s

b.  100’s

c.  1000’s

d.  >10000

e.  None of the above answers are correct.

19.  The 1700 earthquake was recorded ____________.

a.  tree rings of dead trees in “ghost forest” of tidal marshes along the western coastline of Washington

b.  historical tsunami records in coastal communities of Japan

c.  tsunami deposits in Cultus Bay of Whidbey Island

d.  all of the above answers are correct

e.  only answers a and b are correct 

20.  What evidence does Atwater (1997) use to argue for rapid submergence of coastal estuaries in WA?

a.  tufted grass is found decomposed in lowland soil

b.  tufted grass is found decomposed at the surface of the tidal marsh

c.  tufted grass is found entombed in tideflat mud

d.  all of the above are correct

e.  none of the above are correct

21.  A negative feedback mechanism is _____________.

a.  enhances the original perturbation to the system

b.  also referred to as a “snowball effect”

c.  self-regulating to the system

d.  will always result in environmental damage to a system

e.  none of the above answers are correct

22.  A closed system _____________.

a.  allows both energy and matter to pass its boundaries

b.  allows only energy to pass its boundaries

c.  allows only matter to pass its boundaries

d.  does not have exchanges between its components

e.  none of the above answers defines a closed system

23.  Most damage to structures by seismic waves is due to _______.

a.  vertical accelerations of incoming compression waves

b.  horizontal accelerations of incoming shear and surface waves

c.  enhanced wave amplification in some unconsolidated substrates

d.  all of the above answers are correct

e.  only answers b and c are correct

24.  How is the recurrence interval of volcanic eruptions related to explosivity index?

a.  there is no relationship between recurrence interval and explosivity index

b.  the longer the recurrence interval the less explosive the eruption

c.  the longer the recurrence interval the more explosive the eruption

d.  the recurrence interval of volcanic eruption is only relevant for hot spots

e.  answers c and d are both correct

25. During the first week of class we discussed the large increase seen for the cost of natural disasters between 1992-96 versus any other preceding five-year period?  How did we reconcile these data with the data of showing the actual occurrence of natural disasters (i.e., earthquakes, floods, hurricanes and tornadoes)?  We discussed population dynamics this quarter.  You would not know this answer.

a.  There were more earthquakes during that five-year period

b.  There were more hurricanes during that five-year period

c.  Inflation costs were not accounted for in this calculation

d.  More people moved to areas where hurricanes and earthquakes are prevalent

e.  none above factors played a significant role in the large increase in cost

26.  Which of the following substrates will most likely amplify seismic waves.

a.  glacial till

b.  sedimentary rock

c.  tidal flats

d.  granite

e.  limestone

27.  Soils are important components of the natural environment because ________.

a.  provide nutrients for vegetation growth

b.  act as buffers for acid rain

c.  increase infiltration which reduces erosion and surface runoff

d.  all of the above answers are correct

e.  only answers a and c are correct

28.  Which of the following variables would reduce erosion according to the soil loss equation?

a.  increasing the slope angle

b.  increasing the length of the slope

c.  reducing infiltration

d.  reducing the length of the slope

e.  reducing vegetation cover

29.   Which precursor would not likely predict an eminent eruption?

a.  increasing sulfur dioxide emissions

b.  increasing tilt

c.  dome expansion occurs

d.  seismic energy release increases

e.  none of the above answers are correct

Student Questions:  Your questions may be different depending on student’s presentation 

30.  The Uniform Building Code states that structures should be designed to withstand seismic wave accelerations that approach ______ of gravity.

a.  10%

b.  30%

c.  50%

d.  75%

e.  100%

31.  Intraplate seismicity like the New Madrid earthquake typically occurs ________.

a.  along new rift zones

b.  blind thrust faults

c.  along reactivated ancient faults

d.  along collapsed calderas

e.  none of the above answers are correct

32.  Where was the greatest damage felt in San Francisco from the Loma Prieta earthquake in 1989?

a.  the city center over tertiary bedrock

b.  the marina district over bay muds

c.  Alcatraz Island

d.  the BART system under the bay

e.  the Golden Gate Bridge

33.  What is the strongest influence on the type of energy utilized by a nation?

a.  global availability

b.  environmental factors

c.  local reserves

d.  cost

e.  trade pacts with allies

34.  The aftershocks of the Indonesian earthquake, December 26th, 2004 occurred north of the epicenter.  What is the inferred cause of this northerly progression of aftershocks?

a.  the motion of sea water displaced moved northward 

b.  a second earthquake occurred 700 miles to the north

c.  the Benioff zone is located north of the subducting plate

d.  the India plate is moving northward relative to the Burma plate

e.  none of the above answers are correct

35.  Volcanism on the Snake River Plain is characterized by ________ volcanism.

a.  andesitic

b.  basaltic

c.  rhyolitic

d. all of the above types of volcanism are common on the Snake River Plain

e.  only basaltic and rhyolitic volcanism are common on the Snake River Plain

36.  Between 1000-1300 C.E. 4 different locations ___ saw eruptions related to Basin and Range extension.

a.  near the Oregon and Washington border

b.  near the Arizona and Utah border

c.  near the California and Nevada

d.  near the Front Range of Colorado 

e.  near the Wasatch Range in Utah

37.  What is one possible evolutionary adaptation that animals may have acquired to sense seismic activity?

a.  vibration triggered early warning responses

b.  heightened sensitivity to tilt, electrical currents, earth gases

c.  heightened sensitivity to temperature changes along the fault plane

d.  all of the above answers are correct

e.  only answers a and b are correct

38.  How have large pipes been used to degas Lake Nyos?

a.  by sending vibrations to the bottom of the lake to disrupt the stratification

b.  by pumping CO2 saturated water from the bottom of the lake to its surface

c.  by forcing air bubbles from the atmosphere to the bottom of the lake to reduce CO2 concentration

d. sensors were placed in the lake bottom to detect CO2 concentrations and relayed to rafts on the surface

e.  the pipes were driven into the magma chamber and directly CO2 gas to the surface

39.  Which of the following design/planning standards do not help minimize damage to structures constructed in a tsunami-hazard area?

a.  design lower floors with walls that break away to allow water unobstructed passage

b.  avoid building in areas vulnerable to tsunamis

c.  place ditches, berms or tsunami control forests between coastline and

     structures to slow waves

d. construct buildings near the high tide level to ensure safety

e.  construct buildings on elevated stilts

40.  The city of Kobe was located close to the epicenter of the recent 1995 earthquake.  Which buildings suffered the greatest damage?

a.  high rise buildings over 20 stories

b.  high rise buildings between 10-20 stories

c.  low rise buildings

d. older buildings constructed prior to earthquake standards being implemented

e.  answers c and d are both correct

41.  The 1999 Izmit Turkey Earthquake occurred along the North Anatolian Fault.  Which fault in the U.S. is most like the North Anatolian Fault?

a. Cascadia Subduction Zone

b. Basin and Range extensional faulting

c. San Andreas Fault

d. Seattle-Bainbridge Fault

e. New Madrid

42. Which of the following uses microorganisms to degrade and transform organic

contaminants in soil?

a. phytoremediation

b. bioremediation

c. soil vapor extraction

d.  all of the above answers are correct

e.  none of the above answers are correct 

43. The atmosphere only contains a small amount of carbon dioxide, therefore, it

is sensitive to large emissions. What is the largest source or resevoir of carbon on the earth?  

a.  fossil fuels

b.  volcanic eruptions

c.  terrestrial vegetation

d.  deep ocean sinks

e.  soils

44. Why is the Alaska Way viaduct currently unsafe?

a.  it is situated near a fault zone

b.  soils underlying its support columns are susceptible to liquefaction

c.  insufficient capacity columns

d.  gribble damage to sea wall

e.  all of the above factors contribute to undermine the safety of the Alaska Way viaduct.
45.  The Northridge earthquake of 1995 was caused from __________.

a.  shear stress built up causing translational offset along the main fault trace of the San Andreas Fault

b.  downward displacement of a high angle normal fault

c.  compressive stresses built up over a long time causing a subsurface blind thrust to rupture

d.  tensile stresses built up over a short time causing a subsurface blind thrust to rupture

e.  none of the above answers are correct

46.  Offset along the Seattle Fault near Restoration Point on Bainbridge Island was about ________.

a.  1 foot

b.  10 feet

c.  21 feet

d.  50 feet

e.  100 feet

47.  Which environmental issue is least discussed in the global political forum?   

a.  nuclear proliferation

b.  greenhouse warming

c.  population growth

d.  soil degradation/hunger

e.  all of the above issues are discussed equally in the global political forum

48.  Kaolinite clay forms from _________ of potassium feldspar.

a.  oxidation reactions

b.  reduction reactions

c.  hydrolysis

d.  dehydration

e.  carbonation

49.  If you experience a large tsunami in the Puget Lowland, what is/are the likely source(s)?

a.  the Cascadia Subduction zone

b.  offset of vertical faults on the Puget Sound floor

c.  Aleutian Trench

d.  all of the above are correct

e.  only answers a and b are correct

50.  Which structure in the Seattle metropolitan area does not need to retro-fitted for earthquake safety?

a.  the Alaska Way viaduct

b.  Johnson Hall, UW (Johnson Hall would also be correct because it has been retrofitted since I wrote this 

c.  the railway station

d.  the Space Needle

e.  Suzzalo Library   

