
can gain a lot from the experience," said Peter Fix, a faculty 
member who specializes in outdoor recreation management. 
"Probably more so than with conventional courses, the outcome 
depends on what the students expect of themselvesand the work 
they're willing to do." Fix was Michael Gibson's thesis advisor. 

"I think the most important thing a student gets from the 
course is the opportunity to make a specific project their own, 
oftaking ownership ofit and responsibility for it," said professor 
Milan Shipka (animal science). "They have to work indepen­
dently and be professional; it's an introduction to what many of 
them will be required to do in the workplace." 

Milan's thesis advisee, Jennifer L. Miller, this year 
developed a proposal that led to funding by the UAF Office of 
Sponsored Programs. Funding for the award was donated by 
Williams Alaska Petroleum (now Flint Hill Resources). Miller 
is researching differences in qiviut quality between wild and 
domestic muskoxen and, in domestic muskoxen, the variation in 
quiviut samples from shoulder, side, and rump samples. She has 
already collected the wool. The funding supports the collecting 
work and purchase of the quiviut and supplies. Samples will be 
analyzed by the TexasWool and Mohair Laboratory. Miller will 
complete her thesis before her expected graduation next spring. 

To develop a research question, students are advised to use 
their classroom discussions and work experience to identify a 
topic, then talk with other students, their academic advisor, 
and other faculty members about their idea. The faculty advisor 
helps the student refine the idea, and makes sure it is feasible to 
complete the project within the two-semester time frame. 

The thesis project mayor may not involve an experiment or 
laboratory research. Also, it mayor may not represent original 
research. However, the topic should have a level of complexity 
that distinguishes the senior thesis from a term paper. The 
topic should be one that provides for independent thought and 
critical analysis. For example, a paper reviewing the published 
methods ofgerminating white spruce seeds is a good term paper, 
but it is not acceptable as a senior thesis. A paper based upon 
an experiment comparing severalmethods ofgerminating white 
spruce seeds at different temperatures could be a good thesis. 

A comprehensive review of the literature on a particular 
topic is appropriate if it contains an analysisor critical review of 
the literature. For instance, an outline of the literature relating 
to land use practices in the Tanana Valleywould not be sufficient 
for a senior thesis. However, a critical comparison of land use 
practices on public and private lands could be appropriate, as 
long as the topic can be formulated as a hypothesis or question. 

All of the students prepare an annotated bibliography with 
a minimum of fifteen references, eight being primary sources. 
At least two of the sources are hisrorical, and at least two written 
within the past three years. Each citation is followed by a short 
paragraph, outline, or notes describing how the article will be 
important to the student's research. 

After the middle of the second semester, the student pres­
ents the thesis to the faculty and other students, giving a 25­
minute formal presentation that includes a short summary of 
their objectives, methods, results, and conclusions. Presentation 
must include visual aids and are followed by a short question 

and answer period. The presentation is a formal university semi­
nar, with an audience that may consist ofall faculty, the student's 
peers, guest lecturers and scientists, agency personnel, and other 
members of the university community. 

Holloway said the idea of a thesis project for NRM majors 
was first presented to the faculty by Tom Gallagher, who at the 
time was a professor of regional and land use planning at UAF. 
The program began in 1993. 

Selected Abstracts 
Electrical Simulation of Reindeer Carcasses 
during field slaughter and the Elect on Meat 
Tenderness 
by George Aguiar. SUbmitted May 2005 in partial fuIfllIment of the 
requirements of the B.S. degree In natural resources management 
(plant. animal. solIscience option). 

Abstract: Field-slaughtered reindeer out on the Seward 
Peninsula, Alaska, must be frozen immediately in the field after 
dressing in order to meet State ofAlaska regulations. This abrupt 
freezing may inhibit subsequent muscle tissue processes that 
influence meat quality. Low voltage electrical stimulation (E.S.) 
has been used in the beef industry to avoid undesirable meat 
characteristics due to flash freezing. Twenty-six reindeer steers 
were field slaughtered during February and allowed to abruptly 
freeze. Thirteen animals were stimulated prior to field dressing. 
Front shoulder meat from E.S. carcasses was statistically more 
tender (54% to 46%, p<.05, n=203) than control carcasses 
using a paired comparison consumer evaluation test. Electrical 
stimulation prior ro abrupt freezing in the field improves 
tenderness of fore shoulder reindeer meat. 
The author acknowledges his seniorthesis committee:professors Greg 
Finstad, chair, ChristyLong,and Norman Harris. 

Public InvolvementIn Sltuk River Land-Use 
Proposals, Yakutat, Alaska 
by Nathaniel Endicott. Submitted November 2003 in partial fulfillment of 
the requi'ements for the B.S. degree in natural resources management 
(plant. animal. soil science option). 

Abstract: The Hubbard Glacier is currently in position to block 
the entrance of Russell Fiord, just outside the small fishing 
community of Yakutat, Alaska. The potential destruction of 
trail system and river access provided the foundation for case 
study of public involvement in land use decision-making. The 
purpose of this study was to describe local Situk River users 
and their opinions concerning accessand management options. 
This study consisted ofa mail survey of the Yakutat community, 
along with personal interviews. The response rate for the survey 
was 30%, with 64 responses from the sample population 
of 212. Differences were found between the user groups of 
commercial fishers and sport fishers, in areas such as trail access 
and management quality. This data, along with trends found 
in content analysis, led to management suggestions such as: 
public participation education programs, increasing boat launch 
access quality, and changing public participation practices. 
The author acknowledges his senior thesis committee:professors Peter 
Fix, chair, John Fox, and Stephen Sparrow. 
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opportunities fora SInaI Portable Sawmill In 
Eastern Washington 
by Cody Burgess. Submitted May 2005 in partial fulfillment of the 
requirements fOf the B.S. degree in natural resources management 
(fOfesfryoption). 

Abstract: Technology has made portable sawmills efficient 
for cutting logs of various sizes and producing lumber of all 
dimensions. Portable sawmillscan be used to custom cut lumber, 
taper saw for increased lumber recovery, and to minimize labor 
costs. A case study was done using a Log-Master Model 5 
portable sawmill in eastern Washington. The sawmill is owned 
and operated by Burgess Logging Inc, which is attempting to 
expand their business. Eastern Washington forests contain 
highly valuable species of timber, including ponderosa pine, 
Douglas fir, western red cedar, and others. From June through 
August 2004, 6230 board feet oflumber were produced. Orders, 
stock material, and chunks were sawed, which created a lumber 
recovery overrun of 511 board feet. The results show that the 
Log-Master is efficient sawing logs between 8 inches and 24 
inches in diameter. Log scaling and lumber grading rules and 
techniques were also studied in order to become more familiar 
with the sawmilling business. 
Theauthor«knowledgeshersmior thesis committee: professors 
EJmond C. PllCltee, chair, John D. Fox, Jr. IltUIT.Scott /lupp. 

Slash Decomposition FoIowing ThInning 
by Christopher Swisher. Submitted May 2005 in partial fulfillment of the 
requirements fOf the B.S. degree in natural resources management 
(plant. animal. soil science option). 

Abstract: Boreal forest management prescriptions commonly 
require thinning with pruning of overstocked spruce stands. 
A major concern with the prescription is the remaining slash. 
Objectives were to determine the amount ofslash remaining after 
two different thinning regimes and to sample the fuel load on a 
treated site to see if an increased fire hazard still exists 22 years 
later. Slash removal from treated sites is expensive and currently 
seen as necessary to reduce fire hazards in treated areas. Nine 
plots were measured for fuel loading and compared to a control 
plot and a treated plot with the slash removed. The thinned plots 
contained 5 to 27 more tons per acre ofcoarsewoody debris than 
the control plot and 12 to 34 more tons per acre than the cleared 
plot. The thinned area still posesan increased fire hazard after 22 
years.This project demonstrates the need for slash treatment. 
Theauthor«knowledgeshis smior thesis committee: professors 
EJmond C. P«ltee, chair, John D. Fox, Jr. anJ T. ScottRupp. 

Possible Hybrids Between White Spruce (pIcea 
glauca (Moench) Voss) and Black Spruce 
(plcea mariana (MNI.) 8.S.P.) In the Tanana 
VaHey, Alaska 
by Heide lingenfelder. Presented May 2OQ.4 in partial fulfillment of the 
requirements fOf the B.S. degree in natural resources management 
(plant. animal. soil science option). 

Abstract: Many Picea species in North America hybridize. 
Reports of hybridization between black spruce, P. mariana, 
and white spruce, P. glauca, are rare and disputed. The isolating 
mechanism preventing hybridization between these species is 

flowering time. White spruce has been shown at lower latitudes 
to flower earlier than black spruce. Trees showing intermediate 
characteristics between these species have been observed in 
the Tanana Valley in Alaska. The Tanana Valley is located in 
the interior of Alaska, and has climate constraints that might 
cause flowering times to coincide. Genetic analysis using PCR 
(polymerase chain reaction) wasperformed on six trees growing 
throughout the Tanana Valley. PCR was performed using both 
mitochondrial and chloroplast DNA Mitochondrial DNA has 
been shown to be maternally inherited in spruce, and chloroplast 
DNA has been shown to be paternally inherited. Three of six 
trees displayed both white and black spruce chloroplast DNA. 
The resultsofthis study are inconclusive.The preliminary results 
of this study warrant further investigation. 
Theauthor«knowledgeshersmior thesis committee: professors 
Jmiftr McBeath, chair, EJmonJ C. P«ltee, anJJohnAlt/en (retired). 

Avalanche knOWledge, 
experience, and behaviors 
among winter backcountry 
users In Turnagain Pass, 
Alaska 
by Michael Gibson 
Submitted May 2OQ.4 in partial fu1fliiment of the requirements fOf the 
B.S. degree in natural resource management (resources option). The 
author acknowledges his seniOf thesis committee: professors Peter Fix. 
choir. Joshua Greenberg. and David Volentine. 

Editor's note: In thisabridged version of Michael Gibson's thesis.several 
sections and Dlustrations ore omitted. along with the related citations. 
omitted text is indicated by on ellipsisOfon editor's note. 

Since 1950, 693 people in the United States have died from 
avalanche-related incidents {Colorado Avalanche Information 
Center) .... Nearly half of these deaths have occurred since 
1990 [and] this disquieting trend is occurring simultaneously 
with an observable rise in participation of winter recreation 
throughout the United Stares.... There is strong evidence 
to support the notion that nationwide, participation and 
participation intensity in winter recreational activities will 
continue to rise (Bowker 1999). State-level outdoor recreation 
participation estimates for Alaska suggest that the number 
of residents participating in backcountry skiing and off-road 
vehicle use, including snow machining, will increase by 35 
percent and 29 percent respectively by the year 2020 (SCORP 
1997). This is particularly important in Alaska, where in recent 
years a large percentage of avalanche fatalities have occurred .... 

As demand continues to grow, it will become progressively 
more difficult for land managersto providesafewinter recreational 
opportunities while concurrently meeting the need for increased 
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user capacity. This is especially true on national forests lands 
which are "established and shall be administered for outdoor 
recreation" under the Multiple Use Sustained Yield Act of 1960 
(Coggins et al. 1993) .... 

Land managers faced with meeting increased demand along 
with rising avalanche fatality rates could benefit from informa­
tion concerning winter backcountry users. It has been suggested 
that the more land managers know about factors influencing a 
decision to perform or not to perform a given behavior, the bet­
ter their ability to develop effective messages to influence these 
decisions (Fishbein and Manfredo 1992). Specifically, informa­
tion linking avalanche knowledge, experience, and behaviors in 
the backcountry would be extremely useful in developing effec­
tive education campaigns that consider what messages to utilize 
and how to disseminate those messages. 

Such information would also be useful to avalanche pro­
fessionals and educators. Avalanche educators have long rec­
ognized that education has the potential to reduce the relative 
risks taken by winter backcountry users. Fredsron et al. (1994) 
suggest that good avalanche training and experience are funda­
mental to making good decisions. To assess these risks, past re­
search related to avalanche awareness, experience, and behaviors 
has relied on [after the fact] avalanche accident reports, media 
reports, and interviews collected and compiled by the Colora­
do Avalanche Information Center (Atkins 2000, McCammon 
2001, 2002) .... 

This... study complements past research by investigating 
the relationships between levels of avalanche knowledge, expe­
rience, and behaviors of winter backcountry users [prior to an 
incident] ....to: 1) obtain some generalizable information about 
backcountry users; 2) examine the relationships between ava­
lanche knowledge, experience, and behavior of motorized and 
non-motorized users; and 3) to determine if avalanche knowl­
edge and experience interact to affect behavior. 

Methods 
Sampling and Data Collection: Use of human subjects in 

this study was approved by the University of Alaska Fairbanks 
Institutional Review Board (IRB Protocol No. 03-69). My target 
population for this study was winter backcountry users visiting 
Turnagain Pass in the Glacier Ranger District of the Chugach 
National Forest in Alaskaduring winter 2004. Samplingoccurred 
between December 31, 2003 and February 1, 2004. I stratified 
my population of interest into twO user groups, motorized and 
non-motorized winter backcountry users. For sampling pur­
poses, this was easilyaccomplished as the Forest Service restricts 
motorized use to west of the Seward Highway in Turnagain 
Pass. I randomly sampled backcountry users at three roadside 
pullouts: Turnagain-West (motorized), Sunburst, and Tincan.... 
[EdItor's Note: the Questionnaire Design. Knowledge Measurement. 
and Data Anolysissections of this thesisare omitted here.] 

Results 
Questionnaire Response: Of the 101 individuals approached 
with a questionnaire, 40 motorized and 53 non-motorized users 
completed the questionnaire. A total of 93 people completed 
the questionnaire for an overall response rate of 92 percent. 

Only 1 non-motorized user and 7 motorized users refused to 
take the survey.... 

Table 1. Mean IcnowIedge ofavalanches forrnotorfad and 
non·rnofoIUd .......
 

n = number in sample; X =mean knowledge score; SO=standard 
deviation; t = t score; p = probabiUty of attaining a value of t as 
great or greater than the value that was obtained 

Knowledge Among User Groups: The mean knowledge 
score for the 93 backcountry users who responded to the 
10 knowledge items was 5.3 out of a possible 10 (SD=2.29), 
indicating an intermediate level of knowledge about avalanches 
when all user groups were pooled. Avalanche knowledge 
significantly differed among user groups .... Non-motorized users 
had a greater mean knowledge-of-avalanche score than motorized 
users. That is, non-motorized users scored significantly higher 
on the knowledge-of-avalanche quiz than motorized users. 

Relationship Between Avalanche Knowledge/Experience 
and Behavior: Avalanche knowledge was significantly correlated 
with behavior.... Respondents with higher levels of avalanche 
knowledge were more likely to have higher mean behavior scores. 
Results of the regression analysis show that 36.8 percent of the 
variance in mean behavior scores is dependent on knowledge 
(R2=0.368). 

Experience was also significantly correlated with behavior in 
this study.... Respondents with higher levels of experience gen­
erally had higher mean behavior scores. Approximately 20 per­
cent of the variance in mean behavior scores can be attributed to 
experience (R2=0.195). 

Interaction EfFect of Avalanche Knowledge and Experi­
ence on Behavior: Using univariate analysis of variance, the in­
teraction of avalanche knowledge and experience did not signifi­
cantly affect behavior in this study (F=1.76, p=0.145). Results 
did show however, that knowledge and experience interact to 
affect behavior (Figure 3). Respondents with high levels of ava­
lanche knowledge and experience had the highest mean behavior 
scores. The lowest mean behavior scores were observed in users 
with the low levels of avalanche knowledge and experience. 

Using linear regression analysis the interaction of avalanche 
knowledge and experience on mean behavior scores was signifi­
cant in this study (F=35.34, p=O.OI). Results show that 44 per­
cent of the variance in mean behavior scores is related to the 
interaction of knowledge and experience (R2=0.44). 

Discussion 
. ... My results confirm the observation that the two greatest risk 
groups are novices who do not recognize that a hazard exists and 
experienced travelers whose skill levels lead them to take greater 
risks (Fredston et al. 1994). In this study, high, intermediate, 
and low experience groups with low knowledge all had similar 
low mean behavior scores. This implies that experienced people 
with low levels of avalanche knowledge are just as likely to make 
unsafe decisions as low experience people with little knowledge. 
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This identifies the high-experience, low-knowledge group as 
particularly dangerous. This is because less experienced group 
members regularly disregard their own judgments and rely on 
a more experienced partner without recognizing that most 
peoples' traveling skills far exceed their avalanche hazard eval­
uation skills (Fredston et al. 1994). In any case, it is not ideal 
to make decisions about how to travel through avalanche ter­
rain predicated upon experience or knowledge alone. 

Conclusions 
My results demonstrate that avalanche knowledge has a great­
er influence upon behavior as experience level increases. The 
interaction of knowledge and experience accounts for a larger 
percentage of the observed variance in mean behavior scores 
than looking at these variables independently Looking at the 
interaction effect of knowledge and experience on behav­
ior provides much more insight than looking at experience 
or knowledge independently. For example, just focusing on 
knowledge, one may falsely conclude that knowledge is the 
only factor posited to positively influence behavior. This does 
not explain why more than once a person has attended an ava­
lanche workshop and been caught and killed in an avalanche 
not long after. This is not meant to belittle the importance of 
education, but rather to illustrate that knowledge and experi­
ence interact at some basic level to influence the decision-mak­
ing process. Knowledge and experience only partially substi­
tute for one another. Therefore, the safest users are those with 
both avalanche knowledge and practical experience. Indeed, 
the results of this study clearly show that significantly reducing 
the persistence of unsafe behaviors among winter backcountry 
users will take a combination of both. 
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Avalanche Questionnaire
 

PLANAR 

8. A heavy amount of new snow in a short period results in 
which of the following? 

A) Erosion ofthe bonds between snow grains 

B)Loose snow avalanches 

C) Increased stresson the snowpack
 

D) Deposition of a slab over a weak layer
 

9. Rainfall is more likely to produce an avalanche when it 
encounters which of the following types of snow? 

A) Wet snow B) Dry snow
 

C)Old melt-freeze snow
 

10.Shooting cracks,"whoomphing"noises,and propagating 
fractures are associated with which of the follOWing 
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types of avalanches?
 

A) Ice avalanches B) Loose snow avalanches
 

C) Cornice collapses D) Slab avalanches
 

11.Which ofthe following best describes yourability level in 
the winter backcountry recreational activity you partici­
pate in the most? 

A) Expert B) Expert/Intermediate
 

C) Intermediate D) Intermediate/Novice
 

E) Novice
 

12. How long have you been winter recreating in the back 
country? 

A) Less than 1 year B) 1-3 years
 

C)4-6 years D) 7 years or more
 

13. On average,	 how many days do you spend winter 
recreating in the backcountry per year? 

A) 1-7 days B)8-14 days
 

C) 15-21 days D) 22 or more days
 

14.Whattypes ofavalanche education haveyou participated 
in? (Check all that apply) 

Avalanche experience table 
Types of avalanche 
education 

Wotc~ ovid~/ptpQrom 
or read lfterOfure'deOU't, '. 

. "j':	 l ~--QVotonches 
Attended an avalanche 
safety lecture 

Levell {fleld intensive) 
ovoJonehe training or 
Ani' , .. 

" 
Levell! (field intensive) 
avalanche training or 
equivalent 

Put an 
x" In the 
appropriate 
squares 

'. ; :: 
;'( 

.'.~ 

.r-:: 

,t,­ ".r 

c-: ,~.,1 

15.On average, how many times a year do you practice using 
an avalanche beacon? 

A) Never B)Once a year C) 2-3 times a year 

D) More than 3 times a year 

16. Did you take an instrument to measure slope angles with 
you today? (If Yes, indicate the type of instrument)
 

A)Yes _
 

B) No 

17. Which	 of the following items did you carryon your 
person while traveling in the backcountry today? (Circle 
all that apply) 

A) Avalanche beacon B)Shovel C) Probe 

18. Did you make sure that each member of your party was 
equipped with a beacon, shovel, and probe today? 

A) Yes B) No 

19. Did you conduct any snow stability tests today? (If Yes, 
indicate which types)
 

A)Yes, _
 

B) No 

20. What is the weather forecast for today? 

Temp (write in) _ 

Precipitation (circle one) 

rain snow none 

Wind Direction (circle one)
 

N NE E SE S SW
 

W NW Variable
 

21. Where do you obtain information on snow and weather 
conditions? (Circle all that apply) 

A)TVweather B) Internet C) Radio 

D) Avalanche information center/hotline
 

E) Other (please indicate) _
 

22. You	 would like to descend a 24° west-facing slope. 
Approaching the slope you hear "whoomphing" noises 
and observe shooting cracks. The weather is clear and 
cool. You observe that moderate winds from the east 
have transported snow onto west-facing slopes. Which 
of the followlnq would you choose to do? 

A) Travel the slope B) Avoid it and find another way 

23. You would like to travel on a 35° south-facing slope. It 
is early spring and the snowpack has just begun a wet, 
melt-freeze cycle. The sky is clear with prevailing light 
winds from the southeast. You are sinking in the snow 
up to your calves.You notice several sets of new tracks 
on the slope. Which of the following would you choose 
to do? 

A)Travel the slope B) Avoid it and find another way 

24. The weather is sunny after two days of storms, and you 
head to "The Super Bowl" to enjoy the powder on your 
favorite 35° line.The shovel sheartests you conducted on 
a representative slope yielded easyshears.Approaching 
the bowl you watch a group of three people descend a 
29° slope to the right of the line you intend to descend. 
Which of the following would you choose to do? 

A)Travel the slope B)Avoid it and find another way 

End 

Answers to the knowledge questions: 
l-(B), 2-(A), 3-(B), 4-(B), 5-(B, C, G), 6-(A), 7-(convex), 
8-(C), 9-(B), 10-(D), 22-(A), 23-(B), 24-(B). 
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