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BIO 462 Dendrology        Study Guide, Exam 2 
 

1.  Species richness (S) and species heterogeneity (e.g., Simpson's Index) are alternate measures of 
diversity.  Compare and contrast these indices and describe their relative merits and practical uses. 
 
2.  Tree surveys were conducted at local parks; the tree counts (number of specimens found) are shown 
in the table below.  Use this information to answer the following questions about biodiversity. 
 
Tree Species Park 1 Park 2 Park 3 
Horse Chestnut 1 1 0 
American Basswood 4 2 5 
Green Ash 10 2 5 
Japanese Maple 3 1 0 
Box Elder 9 2 5 
Cottonwood 2 2 5 
Bur Oak 1 2 5 
 
a.  Count of tree specimens 
 

Tree count at Park 1 = _______ 
 

Tree count at Park 2 = _______ 
 

Tree count at Park 3 = _______ 
 
b.  Species richness 
 

Species richness Park 1 = _______ 
 

Species richness Park 2 = _______ 
 

Species richness Park 2 = _______ 
 
c.  Heterogeneity, Simpson’s Index (1 decimal place; show work) 
 

Simpson’s Index Park 1 = _______ 
 
 
 
Simpson’s Index Park 2 = _______ 
 
 
 
Simpson’s Index Park 3 = _______ 
 
 
 
d. Which park is the most biologically diverse?  Which is the least?   Justify your answer using the 
species richness and Simpson’s Index values calculated above. 
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3.  You survey equal areas of a prairie environment and mountain forest, and find each to harbor 100 
plant species.  The prairie has two habitat types, uplands and depressions; 60% of species are found 
in uplands and 40% are found in depressions.  The forest has six habitat types:  mesic slopes (25% of 
species), dry slopes (15% of species), riparian (15% of species), open meadows (25% of species), 
wet seeps (15% of species), and rocky summits (5% of species).  For which environment (prairie or 
mountain forest) does alpha diversity contribute the most to total diversity?  For which region does 
beta diversity contribute the most to diversity?  Explain your answer.  
 
4.  Describe common patterns of species accumulation based on small-scale and large-scale sampling 
of biodiversity.  How can species accumulation curves tell you when you have "sampled enough"—in 
terms of area surveyed or replication of transects/plots—to discover most of the biodiversity present? 
 
5.  For a given habitat, are most woody plant species common or rare?  Does this pattern of species 
abundances also apply to organisms, such as insects, birds, and herbaceous plants?   
 
6.  Why is species abundance (e.g., histogram of species occurrences) usually graphed on a log scale?  
Why is the common pattern of species abundances mentioned above (#5) called "log normal"? 
 
7.  In general, is diversity of trees greater at low or high latitudes?  Compare approximate numbers of 
tree species that occur in Alaska, South Dakota and adjoining states, the southeastern U.S., Central 
America, and a South American country on the equator. 
 
8.  Define population, subpopulation, and geographic range. 
 
9.  What two factors increase population size (Nt)?  What two factors decrease population size (Nt)?   
 
10.  Why is it difficult to define an individual in many species of plants?  How do "individuals" tend to 
differ between animals and plants? 
 
11.  Distinguish unitary and modular organisms, providing an example of each for plants. 
 
12.  Distinguish ramets and genets, and provide examples using woody plants. 
 
13.  Compare and contrast age- vs. stage-based analyses of populations.  Describe an example of each 
using an appropriate plant species. 
 
14.  In a population survey, what does it mean to "count everything"? What does it mean to use a 
quadrat sampling scheme?  When would you choose one method over another?   
 
15.  Why is it common to measure size of individuals in studies of plant ecology?  What are some 
common measurements of size used for woody plants? 
 
16.  What is the diameter breast height (DBH) of a tree?  What is basal area, and how do you calculate 
it from the diameter breast height?   
 
17.  Describe the relationship between DBH and basal area for trees of differing sizes.  In general, 
which contributes more to total basal area of a forest —many small trees or a few large trees? 
 
18.  Compare and contrast vertical (static) analysis vs. horizontal (cohort) analysis.  What are the 
advantages and disadvantages to each approach?  
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19.  Define demography.  What factors influence the demography of a species? 
 
20.  What is a life table, and what parameters does it include?  Why would you construct a life table 
when looking at the demography of a population? 
 
21.  Compare and contrast static vs. cohort life tables and the merits of each. 
 
22.  How would you realistically collect the data needed in a life table for woody plant species—for 
example, a long-lived canopy tree or a short-lived sub-shrub? 
 
23.  What is a survivorship curve and why is it useful information to have?  Describe the two alternate 
forms of survivorship curves, including the parameters graphed and the scales (linear vs. log) used. 
 
24.  What are differences among Type 1, Type 2, and Type 3 survivorship curves in terms of numbers 
of remaining individuals and mortality rate over time?  Give an example of an organism that displays 
each type of curve.  Be sure that you can recognize both types of curves (survival and mortality). 
 
25.  For studies of woody plants, what can age- and stage-class distributions tell you about the history 
of a population—and its potential growth in the future? 
 
26.  Compare and contrast biotic and abiotic factors, and explain how they impact species distribution 
and population size.  What are some examples of biotic and abiotic factors introduced in class? 
 
27.  Explain how latitude affects temperatures in terrestrial habitats.  What is the significance of the 
Earth's tilt (23.5 degrees) in terms of averages and variability of temperature across the globe? 
 
28.  How does elevation affect temperature and moisture in terrestrial habitats?  Explain adiabatic 
cooling and warming as well as the contribution of these processes to rain shadows.   
 
29.  What are the major zones found in mountainous regions of western North America?  Describe 
general trends for temperature and moisture in these zones as well as plants that tend to occur there. 
 
30.  Which zones do we have in western South Dakota and at what range of elevations does each 
occur?  Describe some of the common woody plant species that occur in each. 
 
31.  Define photoperiod and photoperiodism.  How do organisms (especially plants) utilize this for 
timing periods of growth and reproduction? 
 
32.  Are changes in photoperiod linear (constant) throughout seasons of the year?  Describe typical 
photoperiods for areas of the northern hemisphere (equator <=> northern Alaska). 
 
33.  Describe examples of rain shadows that occur in North America. 
 
34.  What is the Hadley Cell and how does it affect patterns of worldwide precipitation patterns?  Be 
sure to explain the entire process! 
 
35.  Where are Trade Winds found?  Where are Westerlies found?  Which direction do these winds 
blow and how do they affect climate?  Explain how these winds affected early ship travel. 
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36.  What is the growing season and what environmental parameters determine it?  In western South 
Dakota, where do you find the longest and shortest growing seasons—and how long are each? 
 
37.  For plants growing in natural habitats, at what elevations would you look for early vs. late 
flowering populations?  If plants sampled along an elevational gradient were instead planted in a 
common garden, which populations would you expect to flower early vs. late? 
 
38.  Define slope and aspect. 
 
39.  How and why does slope affect growing conditions for plants?  
 
40.  How and why does aspect affect growing conditions for plants?  Describe differences between 
north vs. south and east vs. west-facing slopes.  How does the effect of aspect change with latitude? 
 
41.  Provide some regional examples of differences in plant communities between north/south vs. 
east/west slopes, and between steeply sloping and flat terrain. 
 
42.  On an aerial photograph, how can you distinguish deciduous, coniferous, and grassland habitat?  
What does the occurrence of these habitats tell you about the probable environmental conditions of an 
area in the Black Hills ecoregion?  (E.g., slope, aspect, elevation.) 
 
43.  What are the major geomorphological regions of the Black Hills/Bear Lodge Mountains and the 
surrounding Great Plains?  (E.g., Central Core, Hogback, Red Valley, etc.).  Where do these regions 
occur spatially and in relation to elevational zones and cities/towns? 
 
44.  What do the terms of low, mid, and high elevation refer to in the Black Hills region?  What are the 
highest elevation areas in the Black Hills and where do they occur? 
 
45.  What and where are the wettest and the driest areas in the Black Hills ecoregion?  Why are these 
areas so especially wet or dry? 
 
46.  What are the major soil layers (horizons) and what does each contain?  Which layers are most 
important for the growth of woody plants?  Explain your response. 
 
47.  Compare and contrast gravel, sand, silt, and clay in terms of particle size and surface area.  
Explain how soil texture can be measured "by feel" and by sedimentation assays. 
 
48.  Explain how the surface area of particles in a soil influence water retention and water availability 
to the plants growing in it.  For a constant amount and composition of vegetation, would you expect 
sand or clay soils to be drier by mid-summer?  Given a constant amount of moisture content, would 
you expect sand or clay soils to be more hospitable for plants by mid-summer? 
 
49.  Explain what is meant by cation exchange capacity (CEC) in soil?  How and why does this differ 
between soils comprised primarily of sand vs. clay particles? 
 
50.  Describe the USDA soil classification system (i.e., the"triangle" system introduced in class, which 
is viewable online at https://en.wikipedia.org/wiki/Soil_texture).  Be familiar with different soil types 
in the system (clay, sandy clay, silty clay, clay loam, loam, etc.).  Do each of these types occupy equal 
portions of the possible particle size compositions in the triangle? 
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51. Based on the USDA system, how would you classify soils comprised of the following? 
 

a.  ______________________ 100% clay. 
 

b.  ______________________ 70% clay, 20% silt, 10% sand 
 

c.  ______________________ 50% clay, 30% silt, 20% sand 
 

d.  ______________________ 30% clay, 40% silt, 30% sand 
 

e.  ______________________ 20% clay, 50% silt, 30% sand 
 

f.  ______________________ 10% clay, 20% silt, 70% sand 
 

g.  ______________________ 00% clay, 90% silt, 10% sand 
 

h.  ______________________ 00% clay, 10% silt, 90% sand 
  
52.  What are the primary and secondary macronutrients for plant growth?  
 
53.  What are the eight commonly-recognized micronutrients that are used by plants?  What are the 
ecological and economic significances of selenium in soils of western South Dakota? 
 
54.  How do salts (sodium chloride, sodium nitrate, potassium chloride, etc.) present a challenge to 
plants growing in soils that contain them?  Define the term halophyte and describe strategies used by 
these plants to survive in salty substrates.  What are some examples we've met in Dendrology? 
 
55.  Why and how do salt basins form, and where can you find major examples in North America?  
How does this relate to alkali patches that occur locally in South Dakota? 
 
56.  Answer the following questions related to the Google Earth package. 
 

a.  What is a placemark and a polygon?  How do you construct these?  Give examples of how these 
could be used in studies of woody plants. 
 
b.  How do you create a folder in Google Earth?  Why would you do this? 
 
c.  How do you save a .kmz file?  How do you share it—and not all your other files?  If someone 
shares a .kmz file with you, how do you add it to your own folders? 
 
d.  Why would you change icon and label sizes when using Google Earth? 
 
e.  What is the difference between My Places and Temporary Places in Google Earth? 
 
f.  What is found under Layers in Google Earth? 
 
g.  How can you save a graphic version of an image on Google Earth? 

 
57.  Answer the following questions related to the Excel software application. 
 

a.  Distinguish columns, rows, and worksheets contained in an Excel file. 
 
b.  How do you specify the data series in an Excel formula? 
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c.  What are the formulas for addition, subtraction, division, and multiplication?  Be sure to know 
the text symbols used for these formulas!  (For example, * as the multiplication symbol, etc.) 
 
d.  What are the formulas for AVERAGE, MEDIAN, MODE , MAX, MIN and COUNT? 
 
e.  What is the formula for COUNTIF?  Be sure you can explain, and use, the components of this. 
 
f.  What is the formula for COUNTIFS and how is it different from COUNTIF?   
 
g.  Why might you use a $ sign in an Excel formula?  Give an example! 

 
h.  How do you sort, and why is it important to consider the data range of cells selected in a sort?  
 
i.  How is the formula for tally of unique occurrences in a data series used?  What is this formula? 
 
j.  How is the formula for list of unique occurrences in a data series used?  What is this formula?    
 

58. What is the function of plant meristems?  Where are the meristems found in plants? 
 
59.  Compare and contrast primary and secondary growth in woody plants. 
 
60.  What are the functions of buds in plants?  Where are they located? 
 
61.  Compare and contrast the function and location of terminal and lateral buds.  Explain how and 
why a lateral bud might take over the role of a terminal bud. 
 
62.  Be able to recognize and describe the following on a woody plant stem:  terminal bud, lateral bud, 
node, internode, bud scale, and terminal bud scale scar. 
 
63.  Be able to recognize and describe on a cross-section of a woody plant stem:  vascular cambium, 
xylem, phloem, pith, and bark. 
 
64.  Compare and contrast xylem and phloem (structure, function, location, etc.). 
 
65.  Compare and contrast early and late wood, and explain how each is important to determining the 
age of a tree in temperate areas.  Why can’t trees be easily aged in tropical areas? 
 
66.  Describe the entire process of coring a tree and storing the core.  How do you know if you have 
reached the center of the tree? 


