GROSSMONT COLLEGE

Official Course Outline

GEOGRAPHY 121 – PHYSICAL GEOGRAPHY: EARTH SYSTEMS LABORATORY
1. Course Number

Course Title


Semester Units

Semester Hours











Based on an 18-hour format
GEOG 121


Physical Geography:  


1

3 hours laboratory





Earth Systems Laboratory



48-54 total hours
2. Prerequisites

A “C” grade or higher or “Pass” or concurrent enrollment in Geography 120 or Geology 104 or equivalent.

Corequisite


None.
Recommended Preparation

None.

3. Catalog Description
Get outside and into the field! Explore Earth’s physical environment! This course satisfies the science lab requirement, and complements either the Physical Geography lecture course (Geog 120) or the Earth Science lecture course (Geol 104).  It does so by enhancing observational and analytic skills vital to understanding Earth’s major physical and chemical systems, and their role in driving natural selection across the biosphere. Primary focus is upon atmospheric, hydrospheric, lithospheric, and biospheric processes, as well as on Earth’s place within the Solar System. As such, labs will utilize the scientific method to cover the Geographic Grid, Earth-Sun relationships, weather and climate, gradational controls on landform development and geomorphic change, tectonic work including faulting, earthquakes, hot spot volcanism, and plate boundary dynamics, the rock cycle, the hydrologic cycle, and the evolutionary response to climate variation, as studied in-the-field through habitat analysis. Students gain experience with map interpretation/analysis, unit conversions, dimensional analysis, and fieldwork using GPS, compass, clinometer, thermal IR sensors, weather instruments, and Grossmont’s campus-wide educational “Rock and Native-Vegetation Zones.”
4. Course Objectives
The student will: 
a. Apply in a practical manner the concepts and principles of Physical Geography, and of the Earth Sciences in general, to the following systems:
(1) 
Hydrologic System (including the Hydrologic Cycle)
(2) 
Plate Tectonic System (including the Rock Cycle)
(3)
Solar System

(4)
Geologic Time-Scale
(5) 
Atmospheric System (including both Weather and Climate)
(6) 
Biospheric System

(7) 
Gradational System.
b. Explain Earth-Sun relationships, how this causes seasonal change, and the importance of this to controlling environmental processes and patterns on Earth’s surface.

c. Explain how Earth’s rate-of-rotation is used in practical terms to determine longitude and solve time zone issues.

d.
Apply plate tectonics to understand the stresses (“force couples”), the structures produced (especially 
faults and folds, and thus mountains and basins), and the volcanics involved at different plate boundary 
types.
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4. 
Course Objectives (continued)
e.
Identify minerals and rocks, and describe their basic properties.

f.
Identify how processes that shape Earth can change over geologic time. Identify how human activity can 
affect such processes (e.g., gradational processes relative to destabilizing a beach system).
g.
Effectively use maps to understand patterns in the spatial distribution of physical features and processes 
within the hydrosphere, atmosphere, biosphere, and lithosphere.

h.
Read a real weather map, relate it to the actual sky condition as simultaneously observed outside, then 
predict any near-term changes that are likely.

i.
Explain the role of natural selection in determining the distribution of biotic processes that has resulted in 
variation across plant families and across the Earth’s varied ecosystems.
j.
Collect, analyze, and interpret field data that demonstrates the interrelationships between climate, 
vegetation, and soil.

k.
Recognize and identify, in a specific landscape, the mass and energy flows and the environmental 
processes and patterns occurring across the Earth’s surface; ability to analyze real-world variation in these 
environmental processes and patterns.

l.
Apply, in a practical manner, the principles of the Scientific Method. 
m.
Communicate complex course concepts effectively in writing, diagrams, maps, and graphs.  

5. Instructional Facilities
a. Computer with access to the internet, wired to a doc-cam and a data projector, projected toward a side-mounted screen.
b. Laboratory space (table work sites) with extensive whiteboards located in the front of the classroom.

c. Wall maps illustrating global/regional scale spatial distributions of physical phenomena at Earth’s surface (e.g., physiography, climate, vegetation, geology, etc.).
d. Physiographic globe, and a set of smaller globes (for student use at individual workstations).
e. Extensive collection of rock and mineral samples, with a cabinet-system for organized storage
f. Access to natural vegetation and soil samples across varying habitats (including access to the Biology Department’s “Outdoor Lab” and its “Native Plant Garden,” and to the campus-wide Educational “Rock and Native Plant Zones”).

g. Separate work/storage room(s) adjacent to the Earth Science Lab for lab-prep activities/materials

h. Weather instruments (sling psychrometers, thermal IR sensors, barometer, hygrometer, etc.).
i. Real-time weather maps (i.e., real-time access to duplicating equipment)
j. Basic field equipment to include: tape measures, meter sticks, rock hammers, electric-tape (for depth-to-water in groundwater wells), etc.
k. Basic lab equipment to include: thermometers, beakers, stands, heat lamps, stop-watches, microscopes, etc., in a well-lighted lab room generously equipped with electrical outlets.
l. USGS topographic maps.

m. Class set of GPS units and navigational software.

n. Class set of orienteering compasses, clinometers, and powerful hand-lenses
o. Laptop computers for field use.
6. Special Materials Required of Student
a. Scientific calculator.
b. USGS 7½ Minute Series Topographic Maps (e.g. El Cajon, La Jolla, La Mesa).

c. Ruler, pencil compass, compass protractor, and colored pencils.

d. Batteries (for GPS units).
7. Course Content
A series of integrated observations, experiments, assignments, exercises, and lab write-ups focusing on the following: overview and use of the scientific method and quantitative reasoning; Earth’s size, shape, and movements-in-space; the importance of solar energy and the Global Energy Budget to 
environmental patterns and processes at Earth’s surface; overview of Earth’s subsystems including 
tectonic, petrologic, geomorphic, hydrospheric, oceanographic, atmospheric, and biospheric (biotic) 
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8. Course Content (continued)
processes that shape Earth’s surface environments; actual distribution of solar radiation, weather patterns, ocean currents, climates, ecosystems, physiographic features (landforms), plate boundaries, and tectonic work including resultant geologic structures, volcanism, and rock cycling; and, practical experience in using a variety of tools and concepts common to Physical Geography and the broader Earth Sciences. More specifically:

a.
The Earth Sciences


(1)
What is Earth Science

(2)
The Scientific Method and Hypothesis Testing

(3)
Mass and Energy Laws

(4)
Systems Approach (Formation of the Universe; Solar System; Earth as a system; Earth 


subsystems)


(5)
Units, Unit Conversions, Dimensional Analysis, Graphing, and Scientific Notation

b.
The Geographic Grid

(1)Earth’s Size and Shape; Great Circles; Globes vs. Maps

(2)
Angular Measure, the Unit Circle, and application of Trig Functions

(3)
Parallels and Meridians; Latitude/Longitude System

(4)
Environmental Patterns and Real-Word Variation: Scales-of-Analysis


c.
Geospatial Tools and Techniques


(1)
Isoline Mapping (contours, isotherms, isobars, etc.)


(2)
USGS 7½ Minute Series Topographic Maps

(3)
Compass and Clinometer (bearings, orienteering, strike and dip)

(4)
GPS: Datums, Grid Systems, Waypoints (e.g., canvassing for groundwater wells/establishing 


MP’s)

(5.)Township and Range System (e.g., well numbering by CA State Dept. of Water Resources)


d.
Astronomy and Movements of the Earth in Space

(1)
The Solar System: Gravitational Force and Density Segregation


(2)
Electromagnetic Radiation: Stefan-Boltzmann, Wien’s Law, and the Spectrum 

   
(3)
Earth-Sun Relationships and Insolation Receipt


a.
Rotation: Diurnal Variation


b.
Revolution: Solar Declination, the Analemma, Zenith vs. Sun Angle, and the Seasons

(4)
Rotating Frames-of-Reference: Time-Keeping and Coriolis Effect

e.
Earth’s Internal Forces and Tectonic Stresses

(1)
Endogenous Energy

(2)
Plate Tectonics


a.
Geologic Structures: Folds, Fractures, and Faults


b.
Mountain Building



c.
Earthquakes

 

d.
Volcanoes

f.
Earth Materials


(1)
Minerals: Classification and Identification


(2)
The Rock Cycle: Igneous, Sedimentary, and Metamorphic Rocks


(3)
Rock Weathering and Soils

g.
Earth History


(1)
The Geologic Time Scale

(2)
Relative vs. Absolute Dating


(3)
Fossils and Fossilization


(4)
Paleogeography: Spatial Patterns through Time

h.
Earth’s External Processes (Geomorphic/Atmospheric Processes shaping Surface Environments)

(1)
Surface Water, Watersheds, Aquifers, and Groundwater


(2)
Glaciers, Glaciation, and Global Sea Level Change

(3)
Deserts: Orographics vs. Subtropical Dynamic Highs

(4)
Landforms and Gradational Systems


a.
Gradational Agents

b.
Gradational Processes: Erosional vs. Depositional Landforms

c.
Exogenous Energy

(5)
Global Distribution of Earth’s Major Physiographic Features 
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7.
Course Content (continued)

i.
Atmospheric “State” Variables


(1)
Temperature and Temperature Distribution


a.
Kinetic Theory: Heat vs. Temperature

b.
Cycles of Insolation and Temperature


c.
Albedo vs. Absorption


d.
Response to Absorption: Specific Heat (land vs. water) and Continentality

(2)
Pressure and Pressure Distribution


a.
Thermal vs. Dynamic


b.
Winds: Global vs. Synoptic vs. Mesoscale

(3)
Atmospheric Moisture and Phase Changes


a.
Measures of Humidity (Specific vs. Relative vs. Saturation-Specific) 

b.
Sensible vs. Latent Heat


c.
Cloud Development and Classification 

j.
Weather Systems


(1)
Weather Patterns and Synoptic-scale Weather Maps

(2)
Cyclonic Storms vs. Anticyclones

(3)
Severe Weather, Fire Weather, and Mesoscale Meteorology
k.
Climate System
(1)
Controls on Climate and Change
(2)
Global Distribution of Earth’s Major Climates

(3)
Topography and Microclimates
l.
Physical Oceanography

(1)
Oceanic Circulation


a.
Gyres: Warm vs. Cold Currents



b.
Ocean/Atmosphere Interactions (e.g., El Nino/Southern Oscillation Events)

(2) 
Coastlines: Littoral Cells and Sand Budgets
m.
Biogeography, Ecosystems, and Natural Selection (Biotic Processes shaping Surface Environments)
(1)
Climate and Earth’s Biome Distribution

(2)
Microclimate and Habitat Variation

(3)
Taxonomy and Convergent Evolution


(4)
Habitat Analysis: Azimuth Variation in Coastal Sage Scrub Ecosystem


Activities:

a. The scientific method.

b. Units, unit conversions, scientific notation, and dimensional analysis.
c. The geographic grid, including Earth size and shape.
d. Compasses and clinometers; strike and dip.
e. Astronomy and Earth-Sun Relationships: rotation, revolution and solar energy.

f. Zenith and Sun angle; insolation variation; determining time and Latitude/Longitude across Earth’s surface.
g. Daily and Annual cycles of insolation and temperature.

h. Variation in thermal properties: principle of continentality, albedo effect.

i. Pressure distribution, winds, weather maps and map interpretation.

j. Atmospheric moisture and clouds; measures of humidity; use of psychrometric tables.
k. Oceanic gyres; warm vs. cold currents; linkage to the atmospheric system.
l. Use of handheld GPS (global positioning system) receivers for canvassing.
m. Biogeography: microclimate variation on humidity, surface temperature, and plant canopy 
temperature.
n. Coastal sage scrub ecosystem, plant taxonomy, natural selection, and convergent evolution.
o. Field trips onto north vs. south facing slopes in Coastal Sage Scrub; comparison by usage of campus-wide Educational “Rock and Native Plant Zones.”

p. Topographic maps and contour lines; map interpretation; determining slope and river gradients.
q. Surface processes and landform produced by running water and stream gradation. 
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7.
Course Content (continued)
r. Surface processes and coastal sand budgets driven by wave gradation and oceanic littoral cells.
s. Plate tectonics, volcanoes, and earthquakes; determining epicenter; volcano distribution relative to plate location.
t. Faults and folds; neo-tectonic geomorphology; inferring transtensional and transpressional stresses from fault geometry.
u. Relative and absolute dating; the Geologic Time Scale; Hawaiian Hotspot as used to determine rates of plate motion.
v. Mineral properties and identification.
w. Rock properties and identification; the rock cycle.
8.
Method of Instruction
a. Introductory briefings, demonstrations, problem-solving examples, Internet-supplied real-time and long-term ancillary data (e.g., GOES weather satellite loops, real-time seismic maps from the Southern California Earthquake Center, Calphoto native plant repository from UC Berkeley’s Natural History Museum, UCSB/NSF-funded tectonic “animations” on Tanya Atwater’s famed webpage, USGS NWIS real-time hydrology website, etc.), followed by collective hypothesis generation.
b. In-Lab: Thorough and hierarchically-integrated assignments and exercises completed under instructor supervision in either small teams or individually (e.g., use of analemma; analysis of topographic maps relative to neo-tectonic features along active fault zones; construction and analysis of weather maps; identification of rock, mineral, and plant specimen; graphing and analysis of annual insolation and temperature data for differing locations; use of sun angle to calculate latitude; computation of dollar-value of the water precipitated by a given storm across a watershed with a given reservoir capture-rate; etc.).
c. In-Lab: Thorough and hierarchically-integrated experiments, including data collection and data manipulation, completed under instructor supervision in small teams at in-lab work-stations (e.g., 
heat lamp experiments with sand vs. water, and with dark vs. light materials; leaf structures in desert vs. coastal species of Encelia genus reflecting selective pressures introduced by Late-Cenozoic uplift of the Peninsular Range; etc.).
d. In-Field: Structured and hierarchically-integrated observations, measurements and data collection, related problem solving, analysis, and other assignments and exercises completed in-the-field under instructor supervision in small teams (e.g., plant transects along north vs. south facing slopes in native Coastal Sage Scrub habitat; GPS canvassing; use of compass and clinometer; trichome variation across various species of the genus Quercus; evaluation of clast shape and petrologic makeup of the Eocene-age Stadium Conglomerate in terms of deducing paleo-gradational environment and original source location; evaluation of fossils recovered from overlying Eocene-age Mission Valley Formation; etc.). 

9. Methods of Evaluating Student Performance
a. In-Lab: Exercises, activities, experiments, data measurement and collection, and quantitative analysis. Communication of these analyses, and of core concepts, by effective drawing of graphs and diagrams, and by written reports and lab write-ups.
b. In-Field: Exercises, activities, experiments, data measurement and collection, and quantitative analysis. Communication of these analyses, and of core concepts, by effective drawing of graphs and diagrams, and by written reports and lab write-ups.

c. Quizzes given periodically to assess comprehension, and to enhance mastery of base knowledge 
(e.g., review of “lab-overview handout packets;” rock identification of hand specimen; etc.).

d. A midterm and a comprehensive final examination.

10.
Outside Class Assignments
a. Overview of concepts covered by each upcoming lab via a weekly, integrated handout-packet.
b. Completion of occasional lab write-ups/reports.
c. Reference to lecture text is occasionally suggested for general topical overview. (An accessible collection of such texts is maintained for student use.)
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11.
Texts
a.
An instructor-designed and campus-integrated lab manual; assignments, handouts, and pre-lab overviews are written to systematically, thoroughly, and efficiently maximize course content, student learning, and integration of available resources (including both the resources of the Earth Science Laboratory, and of the campus-wide Educational “Rock and Native Garden Zones,” as designed cooperatively with major input from Earth Science Department faculty).
b.
USGS 7½ Minute Series Topographic Maps: La Mesa, El Cajon, and La Jolla Quads 

c.
Supplementary Text(s) are at the discretion of the instructor, such as those used in the Geography 120 or Earth Science 104 lecture sections including:

(1) Strahler and Strahler: Physical Geography: Science and Systems of the Human Environment, 5th CA Ed., Wiley. 2011.

(2) Hess and Tasa: McKnight’s Physical Geography: A Landscape Appreciation, 11th Ed., Pearson. 2013
(3) Tarbucks, Lutgens, and Tasa. Earth Science, 13th Ed., Pearson. 2011.


Addendum: Student Learning Outcomes

Upon completion of this course, our students will be able to do the following:
a. Develop observational skills related to “reading the landscape” (e.g., relating changes in solar declination to seasonal variation; relating changes in longitude to differences in time keeping;  relating real-time weather observations to synoptic-scale weather maps; developing and using morphologic classification systems (e.g., mafic vs. felsic igneous rock classification; the biologic taxonomy; etc.); development of hypotheses derived from observation-based rationales; relating stream offsets, sagponds, and pressure ridges, as found on topographic maps, to lateral-fault location,  and direction and rate  of displacement; etc.).

b. Develop the ability to recognize and name the individual components of the physical environment, and of interrelationships between and spatial patterns produced by these individual components (e.g., recognition of dominant plant species within Coastal Sage Scrub biome; recognition of species variation by habitat (e.g., north vs. south facing slopes) within a biome; recognition of typical San Diego weather features and patterns (e.g., inversions, sea-breezes, downslope adiabatics, synoptic-scale Highs vs. synoptic-scale Lows vs. mesoscale Lows); etc.).

c. Develop technical skills and experience utilizing the tools of Physical Geography to collect data ( e.g., spherical grid systems; compasses and clinometers; GPS receivers; infrared guns; psychrometers and psychrometric tables; wading rods, pygmy meters, tag lines, shovels, and velocity-discharge ratings; etc.).
d. Develop technical skills used to analyze and interpret the data of Physical Geography (e.g., usage of the analemma, topographic maps, synoptic-scale weather maps, seismographs, hydrographs, etc.; application of conversion factors, trig functions, graphing, isoline mapping, topographic profiling, etc.).
e. Illustrate the scientific method (e.g., hypothesis testing using the age of Hawaiian Island basalts relative to their distribution to predict direction and rate of  plate motion; hypothesis testing using the temperature 
response of sand vs. water relative to radiation inputs to explain continentality; hypothesis testing of the temperature response of dark vs. light colored material relative to radiation inputs to account for natural selection of leaf structures present on Encelia farinosa vs. E. californica; etc.).

Date approved by the Governing Board:  May 20, 2014
