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BIOL 462 Dendrology        Study Guide, Exam 3 
 
Plant Anatomy & Physiology: 
 
1. What are the functions of the stem, leaves, and roots (i.e., support, transport, storage, photosynthesis, 
transpiration, anchorage, absorption)? 
 
2. Describe the light and dark reactions of photosynthesis and how these enable plants to fix carbon into sugar. 
 
3. What is the function of the chloroplast?  Where is it located?  
 
4. What are stomata, guard cells, and pores?  What is their role in photosynthesis?  How do they affect carbon 
dioxide and water in the plant? 
 
5. Define transpiration, and explain how it affects temperature control and water movement in plants. 
 
6. Define the following terms—be sure to indicate where they are located within a plant stem:  xylem, vessels, 
tracheids, sapwood, heartwood, vascular cambium, phloem, sieve cells, and companion cells. 
 
7. Do the following statements refer to xylem, phloem, or both? 
 

•  fluid-conducting cells are dead at maturity. 
•  fluid-conducting cells are alive at maturity. 
•  created by vascular cambium. 
•  located on outer region of stem. 
•  located on central region of stem. 
•  present in leaf veins. 
•  present in vascular cylinder of roots. 
•  hollow tube lacking cell walls or membranes. 
•  rigid cell walls. 
•  flexible cell walls. 
•  fluid movement driven by transpiration. 
•  fluid movement driven by diffusion from source to sink. 
•  can be used to build houses and other wooden structures. 

 
8. Compare and contrast sapwood and heartwood.  Where is water transported?  Where is waste stored?  Which 
provides color to wood?  Which is denser? Which is more resistant to decay?  Which is composed of xylem?  
Which is dead? 
 
9. Compare and contrast lateral roots, taproots, and root hairs.  Where are each located?  What are their 
functions?  How do they interact with the different soil horizons (O, A, B, C, bedrock) and water table? 
 
10. What is hydraulic redistribution?  How can this help a tree deal with drought or flood?  What impact does 
this have on other plants in the area? 
 
11. Define epidermis, cortex, Casparian strip, vascular cylinder.  Where are they located in the root?  What 
function do they have?  How do they influence the movement of water and nutrients? 
 
12. Compare and contrast active vs. passive transport.  For each of the following, explain if it is moved actively 
or passively—and explain:  water (soil to root cortex; root vascular cylinder to leaves; xylem to phloem); 
minerals (soil to root cortex; root vascular cylinder to leaves); sugars (chloroplasts to phloem; sources to sinks). 
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13. What is root pressure?  How does it move water in a plant?  How far can it move water?  How does root 
pressure differ from transpiration? 
 
14. Explain the process of phloem loading.  What are sources and sinks, and how do they influence the 
movement of sugars through phloem?  What role does xylem play in phloem loading? 
 
15. What does it mean to say a wood is “hard” or “soft?”  Are conifers generally referred to as softwoods or 
hardwoods? deciduous trees?  As discussed in lecture, give examples of so-called “hardwoods” that have soft 
(not dense) wood, or “softwoods” that have hard (dense) wood. 
 
 
 
Dendrochronology: 
 
1. Compare "wood cookies" to "tree cores."  What are these, how are they used, and what are the advantages 
and disadvantages to each in the context of dendrochronological research? 
 
2. Explain how tree cores (and wood cookies) can be used to measure age of trees, tree growth rate, and the 
environmental conditions surrounding trees.  Be sure to explain how measurements would be made as well as 
how and why they would be used.  
 
3. Explain how tree cores can be used to infer stand forest age, patterns of tree growth in response to the 
environment, and age-specific demographic parameters. 
 
4. What are the advantages and disadvantages of using tree cores vs. dbh measurements in forest ecology?  
 
5. How can tree cores be used to study historic climate conditions?  
 
6. Describe the process for coring a tree and preserving the tree cores. 
 
7. If you look at a tree core, how can you determine the location of the pith (center of the tree)? 
 
8. Why should you avoid coring trees with heart rot? 
 
9. Approximately how old was the large, beetle-killed tree at Lookout Mt.?  How does it compare to the average 
age of the other mature trees at this site?  What is the explanation for the large discrepancy in ages?  Hint: think 
about historical vegetation cover and plant communities at Lookout Mt. 
 
10. In general, are tree rings larger in size when Ponderosa Pine is young or old?    
 
 
 
Soils: 
 
1. How does soil texture influence water and nutrient availability? 
 
2. How do the following influence water and nutrient availability:  biological organisms, geographic region, 
precipitation and temperature, soil parent material, and soil age? 
 
3. Define mycorrhizal fungi and nitrogen-fixing bacteria, and explain how they contribute to plant survival. 
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Biomes of North America and Their Woody Vegetation: 
 

1. What two-needled pines have been introduced in Dendrology?  What three-needled pines?  What five-
needled pines? 
 
2. What is a biome?  How are they defined?  What is the relationship between climate and biomes?  Which 
biomes are characterized by being warm/wet; warm/dry; cool/wet; cool/dry? 
 
3. What is disturbance?  How do disturbance frequency and intensity relate to one another? 
 
4. What is net primary production (NPP)?  How does this relate to photosynthesis, climate, and the growing 
season?  Which biomes have high NPP?  Which biomes have low NPP? 
 
5. What is ecological succession?  How does this relate to disturbance?  How do species change over time 
(dense vs. soft wood; short- vs. long- lived, shade intolerant vs. shade tolerant).  What tree species are early/mid 
and late successional? 
 
6. What is the role of fire in forest?  How have fire regimes changed in the past century, and what impact has 
this had on biomes? 
 
7. Know the following aspects of biomes across the Earth (including boreal coniferous forest, montane 
coniferous forest, temperate/coastal rainforest, temperate deciduous forest, tropical rainforest, chaparral). 
 

a.  worldwide distribution 
b.  relative precipitation and temperature (and annual timing of these) 
c.  relative length of growing season 
d.  ranking of net primary productivity (NPP) 
e.  relative size of biome 

 
8. Know the following aspects of biomes in North America (including boreal coniferous forest, montane 
coniferous forest, temperate/coastal rainforest, temperate deciduous forest, tropical rainforest, and chaparral). 
 

a.  geographic distribution 
b.  major tree and shrub species 
c.  significant tree diseases and/or pests 
d.  relative size (geographic range) 
e.  relative species diversity 
f.   natural and human disturbances 
g.  main challenges faced by plants and their adaptations to deal with these 
h.  role of fire 
i.  soils (nutrient rich vs. nutrient poor; wet vs. dry.; plant roots shallow vs. plant roots deep) 

 
9. What woody plants that are common in the above biomes are also found in South Dakota?  In what South 
Dakota habitats do these species reside?  (Note: some of these species are not on the list at the end of the study 
guide but were mentioned in the lecture.) 
 
10. Which North American biomes are shrinking in size?  Which are increasing?  Explain the cause(s) of this. 
 
11. Compare and contrast surface and crown fires.  Which fire type is more common in wet areas vs. dry areas?  
What adaptations do plants have for dealing with each fire type?  What species introduced in Dendrology are 
adapted to surface fires?  To crown fires?  How does burn frequency relate to surface and crown fires? 
 
12. What is the ecological significance of conical and rounded shapes in coniferous and deciduous forests? 
 
13. What are two major challenges faced by coniferous forest trees? 
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14. What adaptations do coniferous trees have for dealing with (a) extreme cold; and (b) drought?  Be sure to 
explain how each adaptation works!  When and where are coniferous trees faced with these challenges? 
 
15. What are the three major coniferous forest types in North America?  Where are they located?  How are they 
different from one another? 
 
16. What is treeline?  How does it form? 
 
17. Why do the soils of boreal forests tend to be wet and acidic? 
 
18. What is the order, from low to high elevation, of these mountain vegetation zones:  coniferous forest, 
subalpine forest, deciduous forest, foothills, and alpine.  Which two zones make up the “montane zone?”  What 
woody species do we find in the deciduous, coniferous, and “subalpin'ish” zones in the Black Hills?  What 
zones are rare or absent in the Black Hills?  
 
19. Identify the name and geographic location of the following notable tree species 
 

a.  world’s tallest tree species 
b.  world’s biggest (by biomass) tree species 
c.  oldest non-clonal tree species 

 
20. Ponderosa Pine in the Black Hills is unusual compared to Ponderosa Pine in most of the remainder of the 
U.S.A.  Name two things that are different about Ponderosa Pine in the Black Hills. 
 
21. Define climax vs. seral species.  How do these terms relate to Ponderosa Pine? 
 
22. Define xeric vs. mesic forests, including locations for each forest type.  How do these terms relate to 
Ponderosa Pine? 
 
23. How does Ponderosa Pine vary genetically and phenotypically across its range? 
 
24. Who is Donald Rusk Currey and what is Prometheus? 
 
25. Which of the tree species mentioned in Dendrology have large economic value?  If so, is their greatest value 
for lumber, pulp, or recreation? 
 
26. What is the relationship between the rain shadow and coastal/temperate rainforest? 
 
27. Why do conifers dominate in the mild climate of coastal/temperate rainforests? 
 
28. What is a nurse log? 
 
29. Who is Julia Butterfly and what is the Northern Spotted Owl?  How do they relate to conservation of coastal 
and temperate rainforest in the U.S.? 
 
30. What are the major plant adaptations in deciduous forests?  How do they help plants deal with cold, drought, 
and limited light? 
 
31. What are the major characteristics of deciduous forest?  (precipitation, growing season, seasonal changes). 
 
32. Describe the three major types of North American deciduous forests, including location, common species, 
and other notable features. 
 

a.  northern mixed 
b.  central pure 
c.  southern mixed 
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33. What are the major plant adaptations in deciduous forests?  How do they help plants deal with cold, drought, 
and limited light? 
 
34. What notable woody species are found in the hemlock-white pine-northern hardwoods association? 
 
35. Which tree species was targeted for logging in the early 1900s in the Great Lakes region?  What is a slash 
fire?  What is the relationship between slash fires and logging?  How did this alter the modern landscape and 
economy of the Great Lake states?  
 
36. What are common early successional trees in the northern mixed forest?  What are common late 
successional tree species? 
 
37. In central pure deciduous forest, where are most oak-hickory-chestnut forests located?  What are notable 
features about canopy cover and soil moisture in these forests? 
 
38. In central pure deciduous forest, where are most beech-maple-basswood forests found?  What are notable 
features about canopy cover and soil moisture in these forests? 
 
39. Why are oak-hickory forests in the U.S. currently being replaced by beech-maple forests? 
 
40. As discussed in lecture, what tree species are common in central pure deciduous forest of the U.S.? 
 
41. Has the amount of deciduous forest increased or decreased in North America over the past 100 years?  
Explain your answer. 
 
42. What are common early successional trees in the southern mixed forest?  What are common late 
successional tree species? 
 
43. What is “Spanish Moss?”  How does it relate to the similar looking Old-Man’s Beard in the Black Hills? 
 
44. What are two notable features about Live Oak compared to the familiar Bur Oak of South Dakota? 
 
45. What are the key characteristics of summer vs. winter in Mediterranean climates?  Which regions/biomes 
are characterized by Mediterranean climates? 
 
46. What are two stressful conditions faced by chaparral plants? 
 
47. What adaptations allow chaparral plants deal with fire?  Explain. 
 
48. What adaptations allow chaparral plants to deal with drought?  Explain. 
 
49.  What woody plant species are common in chaparral?  What are their notable characteristics? 
 
50. What is the impact of invasive grass species in chaparral? 
 
51. How can fires increase the risk of landslides in chaparral regions? 
 
52. Do tropical rainforests have seasons?  Explain your response with reference to the range of latitudes at 
which tropical forests occur. 
 
53. Is “jungle” a good description for natural, relatively undisturbed tropical rainforest environments?  Explain. 
 
54. What are three stressful conditions faced by tropical rainforest plants?  What adaptations do tropical 
rainforest plants have to deal with these stressors? 
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55. Describe the following common traits of tropical rainforest woody plants and explain how they are 
adaptations to the environment. 
 

a.  prop/stilt roots and buttresses 
b.  drip tips 
c.  epiphytic growth 
d.  lianas 

 
56.  What is the role of treefalls and canopy gaps in forests.  In which biomes—and for what species discussed 
in Dendrology—are these especially important? 
 
57.  Describe the history of agriculture in tropical rainforests, including major challenges and changing 
practices over the past five decades. 
 
58.  In which biome(s) will you commonly find the following taxa?  Note that some taxa are common in 
multiple biomes!  Know how to recognize these taxa based on the major features mentioned in lecture. 
 
Aceraceae Magnoliaceae 
Sugar Maple (Acer saccharum) Tuliptree (Liriodendron tulipifera) 
Maple (Acer spp.) Magnolias (Magnolia spp.) 
  
Betulaceae Pinaceae 
Paper Birch (Betula papyrifera) Fir (Abies spp.) 
 Larch/Tamarack (Larix spp.) 
Cupressaceae Spruce (Picea spp.) 
Incense Cedar (Calocedrus spp.) Jack Pine (Pinus banksiana) 
False Cypress (Chamaecyparis spp.) Lodgepole Pine (Pinus contorta) 
Coastal Redwood (Sequoia sempervirens) Bristlecone Pine (Pinus longaeva) 
Giant Sequoia (Sequoiadendron giganteum) Ponderosa Pine (Pinus ponderosa) 
Redcedar (Thuja sp.) Eastern White Pine (Pinus strobus) 
 “White” Pine—5 needles (Pinus spp.) 
Ericaceae Douglas Fir (Pseudotsuga menziesii) 
Manzanita (Arctostaphylos spp.) Hemlock (Tsuga spp.) 
  
Fabaceae Tiliaceae 
Mesquite (Prosopis spp.) Basswoods (Tilia spp.) 
  
Fagaceae Rosaceae 
American Beech (Fagus grandifolia) Chamise (Adenostoma fasciculatum) 
American Chestnut (Castanea dentata)  
Live Oak (Quercus spp.) Salicaceae 
Scrub Oak (Quercus spp.) Aspen (Populus spp.) 
Oaks (Quercus spp.)  
 Miscellaneous 
Juglandaceae Sweetgum 
Black Walnut (Juglans nigra) American Sycamore 
Hickories (Carya spp.) Sassafrass 
 Buckeye 
 Spanish Moss 
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Geography & Plant Communities of the Black Hills 
 

1. Describe physical features of the Black Hills, including the following: 
 

•  major geological areas (central core, limestone plateau, Minnelusa foothills, red valley, hogback) 
•  spatial expanse (including notable parts outside of South Dakota) 
•  elevational expanse (low, mid- and high elevation definitions) 

 
2. Describe major communities of the Black Hills ecoregion (spatial and environmental distributions, 
constituent species, relative abundance in our region, etc.), including the following: 
 

•  woodland drainages, Bur Oak woodland, Aspen groves, Paper Birch groves, Willow meadows 
•  Ponderosa Pine forest with mixed prairie, Bear Berry, Snowberry, Common Juniper 
•  other pine forests (Limber Pine, Lodgepole Pine) 
•  White Spruce forest 
•  shrublands (Sagebrush steppe, Mountain Mahogany shrubland) 
•  grasslands (mixed grass prairie, badlands, montane grasslands) 

 
3. Approximately how many total vascular plant species are found in the Black Hills ecoregion? 
 
4. What are the relative contributions of the following floristic regions to the Black Hills ecoregion?  Provide 
notable examples of woody plants with these different origins. 
 

•  Rocky Mountains 
•  Eastern Deciduous Forests  
•  Great Plains 
•  Northern 
•  widespread (circumpolar) 
•  exotic 

 
5. Define endemism.  How many plant species are endemic to the Black Hills ecoregion?  Name a notable 
woody plant example.  
 
 
Tree Surveys & Data Analysis 
 

1. Compare and contrast a plot vs. transect.  Why might you use one over another? 
 
2. As described on the field trip and in the Google Earth polygon assignment, explain how the plots were set up 
on Lookout Mt.  How were the trees surveyed? 
 
3. Describe how to use Excel to calculate average DBH.  Be sure to include the function you would use.   
 
4. What is tree density?  What Excel function would you use to calculate tree density? 
 
5. What is basal area?  How can you use DBH to calculate basal area?  If you have DBH in cm, describe how to 
use Excel to calculate basal area in m2.  Be sure to include the function(s) you would use.   
 
6. Answer the following questions related to Google Earth package? 
 

a.  What is a placemark, polygon, and path?  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? 
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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? 
 

7. 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? 
 

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 and COUNT? 
 

e.  What is the formula for COUNTIF?  Be sure you can explain, and use, the components of this. 
 

f.  Describe how you'd use Excel to calculate densities and basal areas for trees. 
 

8. 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?  Explain how you manage units of measurements in this conversion, given that dbh is 
usually measured in centimeters (cm) while basal area is in square meters (m2).   
 
9. If provided with the following information, be able to convert between m2, ft2, hectares, and acres; cm, m, ft. 
 

1 hectare = 2.47105381 acres   1 acre = 43,560 sq ft  
1 hectare = 10,000 sq meters   1 acre = 4,046.85642 square m 
1 meter = 3.2808399 feet    1 sq meter = 10.7639104 square ft 

 
10. Be familiar with the following conversions and calculations. 
 

a.  number of m2 in a plot of given linear dimensions (e.g., 25 x 25 m or 20 x 20 m tree plot) 
 

b.  number of m2 in one hectare 
 

c.  number of hectares in one acre 
 

d.  relationship of ft2 and m2 
 

11. Describe the relationship between diameter breast height and basal area for trees of differing sizes.  In 
general, which contributes more to the total basal area of a forest stand—many small trees or a few large trees? 
 
12. In the Arno et al. 1995 paper, the authors mention that Ponderosa Pine forests are being replaced by Douglas 
Fir and Fir forests.  What is their explanation for this? 
 
13. Compare and contrast size-class distributions on Ponderosa Pine forest on Lookout Mt. vs. forests reported 
in the literature for old-growth areas in Montana.   
 
14. Compare and contrast total basal area and tree densities of Ponderosa Pine stands on Lookout Mt. vs. that 
reported in the literature for old-growth areas in Montana. 
 

 


