Name:  ________________________
Section: ______
Date:  ____________

EXERCISE H:  GREGORY CANYON FIELD TRIP:

VEGETATION-ENVIRONMENT RELATIONSHIPS

REFERENCE:  Textbook: Geosystems: An Introduction to Physical Geography

Ch.19  Ecosystem Essentials (pp. 581-618).

PURPOSE:  A habitat is the environment in which an organism lives.  Habitats are described by many physical characteristics or micro-environmental variables such as topography, temperature, humidity or soil characteristics.  Plants adapt to cope with environmental conditions in their habitats.  This lab will explore native Boulder habitats including riparian (streamside) and lower montane (mountainous low elevation) environments.  Your lab instructor will lead the field trip, pointing out different environmental features of Gregory Canyon and discussing characteristics of the vegetation.  Together, you will collect data to interpret the micro-environment and vegetation in three habitats found in Gregory Canyon.

INSTRUCTIONS:  The following questions should be completed after the field trip and turned in during next week’s lab.  Take field notes so you can write coherent short essays to each of the questions.  Use only the space provided for your answers.

KEY TERMS AND CONCEPTS: 

*Hint:  Be able to define and compare-contrast each of these terms for your exams!

habitat

xeric
       macro-environment
physiognomy

native species

riparian
mesic
       micro-environment
dominant species
exotic species

montane
hydric
       limiting resource

tolerant/intolerant
invasion

Summary of the environmental and vegetation characteristics of Gregory Canyon.

	  Variable
	North-facing Slope
	Riparian
	South-facing Slope

	  Air Temperature
	
	
	

	  Relative Humidity
	
	
	

	  Soil Temperature
	
	
	

	  Soil pH
	
	
	

	  Slope Aspect
	
	
	

	  Slope Angle
	
	
	

	  Physiognomy
	
	
	

	  Dominant Species
	
	
	

	  Fine/Coarse Fuels
	
	
	


Name:  ________________________
Section: ______
Date:  ____________

QUESTIONS

1.  Briefly describe micro-environmental differences among the three habitats.  (HINT: review the definition of micro-environment on p. 53)

2.  There are substantial differences in the dominant species and the vegetation physiognomy of the north-facing and south-facing slopes of Gregory Canyon.  Describe these differences.  Discuss the micro-environmental factors and limiting resources that are important in explaining these differences.

3.  Which of the three habitats appears most likely to be invaded by non-native tree species?  Are the invading species needle-leaf evergreen and broad-leaf deciduous trees?  Reconsider the natural distribution of needle-leaf evergreen or broad-leaf deciduous trees in North America (see Figure 2, p.52, Lab G).  Discuss the architecture and ecological needs of the non-native species in relation to the micro-environmental characteristics of the three different habitats in Gregory Canyon.

4(a).  We have collected fuel data for the north- and south-facing slopes in Gregory Canyon.  From the fuel characteristics, what can you infer about the fire regime of these environments?

(b).  Make a general statement about the relationship between fire frequency and fire intensity.

Name:  ________________________
Section: ______
Date:  ____________

EXERCISE I:  CHATAUQUA PARK FIELD TRIP:

FOREST SUCCESSION

REFERENCE:  Textbook: Geosystems: An Introduction to Physical Geography

Ch.19  Ecosystem Essentials (pp. 581-618).

PURPOSE:  On this trip we will explore the concepts of forest succession and disturbance.  We will compare 19th century photographs with present day observations to generate hypotheses about ecological change during the past 100 years.  We will sample the vegetation and measure environmental variables in two communities in Chautauqua Park - the forest-grassland ecotone and the forest.  You should take notes during the group discussion of the ecology of the study area.  This information will help you answer the interpretive questions for this lab and to analyze data next week (Lab Exercise J).  The questions about field sampling (p.61 and 62) are due during next week’s lab.

KEY TERMS AND CONCEPTS: 

*Hint:  Be able to define and compare-contrast each of these terms for your exams!

ecotone

disturbance


size distribution

succession

disturbance regime

size-age relationships

dynamics

land-use change

chronosequence



climate change

repeated photographs

INSTRUCTIONS:  The class will divide into three groups to collect data on micro-environment and vegetation of two study sites, one in the forest-grassland ecotone and the second in the forest.

At each study site, your group will set up a 40m by 40m plot.  Use a meter tape to measure the sides and mark the corners with flags.  Make general observations about the sample plot, its vegetation, and physical and environmental factors.  Record this information on your field notes sheet.

For each tree in the plot record species, location (x-y coordinates in m) and size class(seedling < 50cm tall, sapling 50 to 150cm tall, tree > 150 cm tall). 

At the center of your plot, measure and record the following micro-environmental characteristics:

(i)  slope angle - using a clinometer

(ii)  slope aspect - using a compass

(iii)  soil temperature - using a subsurface soil thermometer

(iv)  soil pH - using a portable pH meter

(v)  air temperature at 1.5m (above the ground) - using a thermometer

(vi)  relative humidity at 1.5m - using a psychrometer and psychrometric tables

Field Data: Chautauqua Park Ecotone

	Variable
	Group 1
	Group 2
	Group 3

	
	
	
	

	Slope Angle
	
	
	

	Slope Aspect
	
	
	

	Soil Temperature
	
	
	

	Soil pH
	
	
	

	Air temperature
	
	
	

	Wet bulb temperature
	
	
	

	Relative Humidity
	
	
	

	
	
	
	


	Tree Number
	Species
	X-Coordinate
	Y-Coordinate
	Size Class

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	


General Notes and Observations:

Field Data: Chautauqua Park Forest

	Variable
	Group 1
	Group 2
	Group 3

	
	
	
	

	Slope Angle
	
	
	

	Slope Aspect
	
	
	

	Soil Temperature
	
	
	

	Soil pH
	
	
	

	Air temperature
	
	
	

	Wet bulb temperature
	
	
	

	Relative Humidity
	
	
	

	
	
	
	


	Tree Number
	Species
	X-Coordinate
	Y-Coordinate
	Size Class

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	


General Notes and Observations:

Name:  ________________________
Section: ______
Date:  ____________

Questions About Field Sampling

These questions address the sampling exercise conducted in Chautauqua Park.  They are due during next week’s lab.  Use your field notes to prepare your answers.  Be concise - use only the space provided.

1.  Compare the vegetation structure in Figure 1 (handout) and your present day observations of the vegetation at Chautauqua Park.  What is the general pattern of vegetation change in the Colorado Front Range near Boulder during the 20th century?

2.  Climate change is one hypothesis proposed to explain the expansion of forests into grasslands during this century.  Which climate factor(s) do you think may favor forest expansion?  Explain your answer.

3.  What alternative hypotheses may explain forest expansion?

4.  In the field, we collected data on the size of trees.  Next week we will analyze this data and make inferences about patterns of forest change over time.  Before making interpretations about forest change, it is important to consider the strengths and weaknesses of our data.  We will assume that tree size reflects its age, meaning that large trees are always older that small trees.

(a)  Do you think this assumption is always true?  

(b)  Would you be confident that a seedling (height = 1 foot) is younger than a tree (height = 5 feet)?

(c)  Would you be confident that a 25-foot-tall tree is older than a neighboring tree that is only 20 feet tall?

(d) You should be skeptical of the age difference of the 25 and 20 foot trees!!  Discuss two reasons why the shorter tree may be older.

Name:  ________________________
Section: ______
Date:  ____________

EXERCISE J:  FOREST SUCCESSION DATA ANALYSIS

REFERENCE:  You will need the data you collected at Chautauqua Park to complete this laboratory exercise.

PURPOSE:  The purpose of this laboratory exercise is to analyze and interpret the field data that were collected at Chautauqua Park.  The lab instructor will demonstrate the techniques of data analysis, after which you will analyze the compiled class data.

KEY TERMS AND CONCEPTS: 

*Hint:  Be able to define and compare-contrast each of these terms for your exams!

structure of a scientific paper


variability

histogram

mean





range


scatter plot

I.  MICRO-ENVIRONMENTAL CHARACTERISTICS

1.  Calculate the mean (average) and range (maximum minus minimum) for each environmental factor measured in the ecotone and forest.  Record them below.

	Variable
	Group 1
	Group 2
	Group 3
	Mean
	Range

	
	
	
	
	
	

	ECOTONE
	
	
	
	
	

	  Slope Angle
	
	
	
	
	

	  Slope Aspect
	
	
	
	
	

	  Soil Temperature
	
	
	
	
	

	  Soil pH
	
	
	
	
	

	  Air temperature
	
	
	
	
	

	  Wet bulb temperature
	
	
	
	
	

	  Relative Humidity
	
	
	
	
	

	
	
	
	
	
	

	FOREST
	
	
	
	
	

	  Slope Angle
	
	
	
	
	

	  Slope Aspect
	
	
	
	
	

	  Soil Temperature
	
	
	
	
	

	  Soil pH
	
	
	
	
	

	  Air temperature
	
	
	
	
	

	  Wet bulb temperature
	
	
	
	
	

	  Relative Humidity
	
	
	
	
	

	
	
	
	
	
	


II.  VEGETATION STRUCTURE

1.  Use the size data to create histograms (bar graphs) showing the number of trees in each size class (seedling, sapling and tree).  Make one histogram for each site: Ecotone (Figure 1a) and Forest (Figure 1b).  Use the graph paper provided (p.65).

2.  Use the x-y coordinate data to create a scatter plot of the tree locations within your study plot.  Use different colors for each species and different symbols for each size class (seedling, sapling and tree). Make one histogram for each site: Ecotone (Figure 2a) and Forest (Figure 2b).  Use the graph paper provided (p.66).

III.  SCIENTIFIC REPORT

Write a scientific report of the field study of forest succession at Chautauqua Park.  Your report should include no more than 2 pages of text plus figures and tables.  It must include the following sections:

Title:  Chose the best way to describe your study in 12 words or less.

Introduction: (i) Introduce the topics of forest dynamics, succession and disturbance in Chautauqua Park, (ii) Describe the objectives of the study (see Lab I and your field notes), and (iii) Briefly state the contrasting hypotheses and expected results.

Methods:  Simple step-by-step instructions including the equipment or materials used.  Describe both field methods and data analyses.  Clearly state the assumption made by using size classes to interpret forest change.

Results:  Compare-contrast and describe the patterns observed in Figures 1 and 2 and in the micro-environment summary table.  Include these figures and table with your report.

Discussion:  State the outcome of your experiment.  Do the results support your hypotheses?  How do the results relate to the forests that you observed on the north- and south- facing slopes of Gregory Canyon?  What do you think were the main limitations of the study?  How might you improve it?

(HINT:  Additional hints and guidelines will be provided during the lab period following the field trip and before your report is due!!)

