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Report on WISEST Summer Job

I worked in the department of botany under the supervision of two graduate
students and two technicians. All worked under Dr. Vitt.

For the first week I basically did technician work. I worked mainly with
dried Sphagnum {peat moss) samples. I cleaned unwanted foreign plants from the
samples and put them into labelled dishes. The samples were then ground with
a coffee grinder and I weighed out the desired amounts on a digital scale
and placed the Sphagnum into test tubes.

I then began working on my own project. My research involved growing
Sphagnum nemoreum plants at different water levels to examine the effect of
water level on the shape of the plants' capitula (a capitulum is the cluster
of young branches at the top of a plant). I did a field collection of the plants
near Heatherdown Alberta ( about 1% hours out of Edmonton). To find my results,
I used a machine called a digitizer, which is a computer, microscope, and grid
all connected. The machine is used to measure distances.

I had to write a complete report, including introduction ( which I could -
only write after reading many books about Sphagnum), materials and method,
results, and discussion. For my results, I typed my report and made my graphs
and tables using the Macintosh computer. This was very good experience, as I
was very unfamiliar with computers before this job. My completed report was handed
in to Dr. Vitt at the end of the six weeks. It stated that ves, water level has
an effect on the shape of the capitula of Sphagnum nemoreum plants.

During my 6 weeks, I spent one week doing field work at Elk Island with
a graduate student. We went to various wetlands and measured peat depth, took
water samples, measured pH, and measured water depth. We went to a total of 14
sites, many of them being far into the woods. I had to use a compass at times, and
we did a great deal of walking wearing rubber hoots. It was a dgreat experience!

My job was nofonly very educational, I learned many, many new things, but
it was also very enjovable. The work I did gave me some important insight into
what research involves on a daily basis. I found that plants can be interesting,
too!

I am very thankful that I got this job. I can't imagine any other job that

I would have preferred over this!

Thanks!



WISEST Summer Program Augusit 8/89

My name is Terri Johnston and T worked in the department of Botany. My
supervigor was Dr. Dale Vitt. He felt that each of his three students should
complete a small project from start to finish. The purpose wds to get a true
understanding of what research entails.

My project was to research the methane and carbon dioxide flux of Wagnel
Bog. Samples of the gas were taken once a week for four weeks. I ran the samples
through the gas chromatographer and calculated the percent of carbon dioxide and
methane in the bog.

This data is important. It is vital to know exactly how much of these ghses
nature is producing. Then it can be determined whether nature is encouraging| the
greenhouse effect or not.

I wrote my paper with help from the graduate students in the lab. Dr. Vitt
will be continuing this research for a number of years but hopefully my report
will be an aid to further research.

In addition to my own project, I helped the graduate students with some of
their technical work. I also went to Elk Island Park to take water samples and
make other observations.

I feel the WISEST program is very interesting and helpful. I have reviewed
my university goals a= a direct result of my experiences here. I have obtained
invaluable information about the university and how it works. T am locking forward
to studying here in one year without too much apprehension.

I +think that the program should be expanded to include more male projects. T
would like to thank WISEST for giving me this opportunity to learn about research
and I hope vou maintain this program to educate students so that they may continue

to make iIntelligent career choices.
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ASEST BEPBRY
EURLUBATION OF PROGRAMS FOR EVALDATION

GF PHOTODOLTAIC SYSTEMS
{and Time testing of Pyranometers)
Monica Miles
Electrical Engineering
University of dlkerta.
Furugh Ardakani
August 11, 1989



I worked with three programs for evaluating photovoltaic power
systems; PYDESIGN, WATSUN, and PYFCHART. I also did some work with
pyrancmeters, measuring their response time to change in the level of
solar radiation.

PVDESIGN is the least workable of the three; it only has incident
radiation data for 43 Australian cities and towns, it is possible to input data
for other cities, but there is no way of saving that data onto the disk. The
only way of permanenily putting new data into the program would be to
change the actual data within the program. Aside from the radiation data
already within the program, all other information must be given to the

compuier (latitude of the site, array tilt angle, aversge load, system voltage, number
of days battery storsge. minimum battery charge level, cost (§/Amp) of array @

systemn voltage, cost {$/Amp-Hr) of batiery @ svsiem voltage).

WATSUN is better. It is designed so that it runs off of a .TMY program,
which contains all of the necessary weather information about the location
that is being analyzed. Different TMY programs can be bought for
different cities although I only worked with the one for Vancouver.

Multipie dafa files are created (o display/ change variables (number of
modules, area of modules, array azimuth, array slope, reference srray operating
tempersiure, reference insolation level, reference modules output power,
temperature coefficient of efficiency, solar absorplance, emissivity of front and back

paneis, transmittance (visusl and infored)). In order to run the program, 3 data
files must be created; one to control the simulation that the computer runs
as well as hold data about the array and regulator of the system. Another
to hold infermation about the batiery (charge capacity, voltage, state of charge,
discharge efficiency, charge efficiency) and yet another to hold information
about the load that will be hooked up to the photovoltaic system. The
output is placed in a LIS file which can be printed out for analysis {see
Appendix A for example of LIS fife print-out)



PYFCHART is the most versatile of the three programs. It has incident
radiation data for 329 North American locations {see Appendix B for list of
lecations and matching code #s). Each location has a code number {1-345) by
which it cab be identified, stored each data file there is information on
monthly average:temperature, radiation, and reflectance as well as the
location’s latitude and name. In a user file any information keptin a data
file can be changed, either permanently, by KEEPing it, or just saved in the

user file's copy of the data. User files are created to store data in (celi
temperature at NOCT, the array reference efficiency, afray reference tempperature,
array temperature coefficient, power tracking efficiency power conditioning
efficiency, percent standard deviation of load, effective battery cspacity, Dattery

efficiency, array area, array slope, array azimuth). With a user file the program
will run a simulation; the ouiput consists of hourly monthly averages for
incident solar radiation, array efficiency, percent of load supplied by
system, percent of monthly total energy in excess of lcad(for example of
output see Appendix C). PVFCHART aiso has a economic analysis built in,
which can evaluate a system over a period of years to see if it is feasible.

All measuring devices have some time lag between their receiving a
change in incoming data and their ability o respond fo this change.
Pyranometers are devices for measuring incoming solar radiation, they,
like all devices, do not respond immediately to changes in radiation. I was
measureing the response time of pyranometers. A typical response {on the
I-Y plotter) would be a exponential curve, but when plotted as a fog it isn't
perfect, it breaks into two lines. The second line isn't due to a time
response lag on the X-Y plotter: we repeated the measurements using the
PILOT program{which responds in under 05 seconds) and there were still two
lines.

Measureing the pyranometer with PILOT is accomplished by having one
person stay with the computer and telling the other, by radio, when to
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cover the pyranometer. When the information fills one page completely it
is printed off and saved onto the disk. The person on the roof at the signal
drops a cover over the pyranometer, preferably a black object that covers
the pyranometer completely, like a black felt bolero hat. The solar
radiation is cut off. Then when the next signal is given that hat is removed,
quickly, so that the radiation levels will go back up to normal. Two tests
are done for each pyranometer, so that experimental error is minimized.



WISEST Summer Research Program

A report by Prudence Hoffman

NAME
WISEST Summer Research Program
DESCRIPTION

This is a program for grade eleven high school students. It involves six weeks of research in an area
of their choice at the University of Alberta, Its goal is to encourage more women to enter the sci-
ences and to encourage more men to enter the traditional female occupations. From this program, it is
felt that the students should learn something about the department they are working in and become
familiar with the university campus.

PERSONAL

This summer I had the opportunity to take part in this extraordinary program. I worked in the
Department of Computing Science, under the supervision of Carol Smith. As expected, I have
leamed about Computing Science and have become familiar with the campus. Each week, I started
on something new and challenging.

The first week was spent getting used to the terminals and to the building. Ilearned about the operat-
ing system at the university, UNIX, and began to learn about editor, a word processor. To get used
to editor, Carol had me enter a document about Aufs. From this I learned how one was able (o use a
Macintosh on the UNIX system. It described how the "apple language" was translated into the
"UNIX language" by way of a translator, called a gateway. Since my terminal was a Macintosh, I
found this to be very useful in understanding how the system worked.

The second week was filled with more activity. The gateway was down, so Carol put me on a SUN
workstation. I learned how to use the stations and take advantage of the games that were (and still
are) available. The first few days were spent editing the document that I had entered the week before.
When I was finished, Carol started me on §, a program available on cavell used for graphing data and
statistics. It took a few days to read about this program and to understand how it worked, but eventu-
ally I was able to graph some data. This data was from Carol’s laser printer account and I graphed
the number of pages used and jobs received by each printer. This was not as difficult as I originally
thought it would be.

The next week was less busy. I missed two days because I was sick and, because of this, not much
was accomplished. However, I did start reading about awk, a simple programming language. I had
problems at first, but this was because I was used to BASIC, another language. As T got used 1o the
syntax of awk, I began to understand it more. Soon I had written a program, with almost no help
from Carol.



N

2.

The following week she wanted a program that would list out, for a specific printer, how many pages
and how many jobs had been sent by each machine. It took some trial and error, but I eventually
figured it out, with some help, On the last day I did some more work on S, and graphed the number
of pages for cach month that were sent to lw776. This was for seven months, starting in October of
1988.

‘The fifth week was spent learning about C, a complicated programming language. I read a book
explaining C and started on some simple programs. Two of these programs were one that counted
from one to 200, in increments of two and one that converted degrees Fahrenheit to degrees Celsius.
After having done these correctly, I started the program that Carol wanted. It was to do the same
thing as my awk program, only written in a different language. This was very difficult and I had
problems getting it to work. Eventually Carol and I sat down and talked about what needed to be
done in order to fulfill the purpose of the program. When it came to the actual programming, I had
the basic but not the whole idea. Carol had to polish my program and she was the one who got it
working smoothly. However, [ am not saying that I did not do anything, I just was unable o get the
syntax right. By watching her 'fix’ my program, I learned about proper syntax and am now a little
less confused.

The sixth and final week was spent printing a report for Carol and for the WISEST people and docu-
menting my programs. From this program I have gained insight into the meaning and importance of
computers that I would not have gained elsewhere. I am thankful for this opportunity to experience
the university atmosphere and way of life without the pressures of starting new classes.
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Mary Modayil

Furugh Ardakani
Department of Chemistry

WISEST Summer Program

Dear Furugh,

Thank yvou for the experience gained by enrolling me in the WISEST program.
Although I do not feel that the Botany department I worked in was a male-dominated
workplace, I did understand how tiresome but eventually rewarding research can be.

My research included working under a graduate student, Barbara Nicholson, who
was earning her doctorate by analyzihg 63 different wetland sites in Elk Island
National Park. I was given four different sites on which I had to gain background

information by reading many books. Sometimes the books became tedious while

fm\I locked for reasons on how minerals entered the certain type of wetland.

The actual work involved measuring the masses of wetland peat soil obtained
previously that were at consecutive depths further down in that wetland.

Samples were measured for mass when wet and after air drying. Then, about

0.300 grams of peat put in crucibles were ashed at 470 degrees Celsius in a
muffle oven for sixteen hours. The weight after sixteen hours told how much
inorganic matter or ash was actuwally in the 0.300 grams of peat put in earlier.
Graphs and tables were drawn for easier comparison between sites and between
depths in same siteg. by determining each sample's bulk density and percentage of
ash. From these graphs, an analysis was made by comparing sites and discussing
how ash may have come into that wetland in certain quantities at certain depths.
I wrote up a reserch paper in which I included my methods, evidence and discussion
and submitted it to Dxr. Vitt, our supervisor.

I think it was an educative experience bhecause it gave me a hands-on opportunity
to understand what actual research felt like. Before this, I actually thought
research to be interesting but not a field in which I would enter in future studies.
But now I may do some research even if it iIs not in the department of Botany.

As well, it let me do scmething during the summer that I enjoyed and opened future
opportunities for me. I am grateful for the experience the WISESTprogram gave me.

Hoping to see you next fall when I enter the sciences,




Yours sincerely,

Ty Meclayl

Mary Modayil

August 10, 1989
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The WISEST Ex periencae

Aagust 11, 1989

Heather MHychka

Uictoria Composite Hioh School
Entonclogy

. R.H.Boeding” Greg Pahl



As the first student From VUictoria Composite High Scheol to
attend WISESY, I feel that I have experienced and accomplished many
things these last six weeks that I will tring back and share with sy
classmates. UWorking under Dr. R.H. Gooding and a agraduate student,
Greg Pohl, has exposed me +to research work in the Department of
Entomelogy. As well, I have discovered & lot about other people’s
projects in the building.

I was directly involved with Greg Pohl and his Masters praject,
studying genetic differences between two closely related species of
ground beetles, the environsent in which they live, and the
surrounding ecology. UWe made several trips arcund and nortk of
Edrmonton te collect these beetles, and for a two wusek period of time,
Greg werit on an extended search therough British Columbia, Mashington,
Idaho, and southern Alberta. hile he was gone I remained in the lab
measuring previously collected beetles, pinning others for collection
purpases, and doing odd jobs for Or. Gooding. I estimate, (fros
recorded data>, that I measured & total of 219 beetles. pinned over
YOG creatures, and labelled half of those same creaatures in nine
hourst My other jobs consisted of sfetching computer printouts,
washing petri dishes, getting dry ice for [r.Gooding’s work with
tsetse flies, and proofreading a manuscript of his.

I mentioned before +that I have alsc had the opportunity to talk
to ather people in the Department about their research. The other
WISEST student in Entomology, Sophia Khan, and I associated with each
other a lot; we helped each other out with our werk. She accompanied
rme down into the River Valley, sometimes twice a week, to help me
collect beetles from pitfall traps setup down there.

In gxchange for her 1time, I assisted her in scooping flies Firom
gerrid tubs in John Spence’s lab. Both our supervisors were
enthusiastic to have us working together, if only in these small
areas, &0 that we were expesed, sven more, to the different projects
in the Department.

I think that +*he project sharing session was definitely a
wonderful experience, but I think it would be eusn better it we could
see the other WISEST students in action in  their labs. Maybe one
session could involve a rotation of students, or each week 5 students
could he given a tour of 5 labs: something to create active
interaction amongst the WISEST students.

Rnother important issue is the matter of insurance. I was very
upzget when 1 was denied the opportunity to ge on a field +rip to
Saskatchewan, because we had ne knowledge of what kind , if any,
ingurance @overage I had. I hope that in the future all supervisors
are aware of their student®s situations, so that they will not be
denied valuable experiences in their respective fislds.



Page 2

The nost wvaluable experience I gained from being involved with
WESEST is the exposure to the different aspects of the University
that I received. When registering in the future., I will Feel
comforteble in the swroundings, I will bhe aware of the expectations
and work methods necessary, and I will have been emmersed in the
attitudes of the professors and the students. I feel that I am at a
thoreugh aduvantage compared to other future students who have not
been as fortunate as myself to have completed the WISEST experience.

I bave been asked to apply for & job in the Entomclogy Department
next surmer, if I so wish, if there are Funds aveilable, and if there
iz a job Tor me to do. I will definitely consider the offer, bhecause
I have enjoyed working with the people in the Department as friends
and as colleages.

I hope that the WISEST program continues to provide similar
experiences to more high school students of beth sexes. I feel that
it is important thaet knowledge of aveilable job apportonities can
only help create a better informed and educated population.
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WISEST RESEARCH PROJECT SUMMARY.

Catherine Eiliott,

For a six-week period this summer, (July 4 to ABugust 11), I
worked in the Department of Zoology at the University of Alberta. I was
placed in the Limnology laboratory under the supervision of Dr. E,E,
Prepas and Mrs. . Hutchinson.

Limnology ig the science that deals with the physical, chemical,
and biological properties of fresh waters, especially ponds and lakes.
Dr. Prepas is concerned with a project to help purify various lakes in
Alpberta that are polluted by troublesome blue-green algae. High levels of
phosphorus encourage rapid growth of this algae which robs the fish of
oxygen and also disrupis the lake’s biclogical community. The project
involves adding lime to lake water; this neutralizes the phosphorus and
thus slows algal growth. Samples were taken from different lakeg in
Alberta and brought back once a week to the Limnology laboratory where
different tests were performed. These tests monitor the cleansing
process.

In my first week of work, I was taught how to run two of the
tests: Colour and Turbidity. For the Colour testing, 40 mL of sample was
piaced in each of fwo ptastic tubes; the tubes were then run through a
centrifuge for 10 minutes. Afterwards they were poured one at a time into
a machine that shone light into the water., The colours of the samples
were then matched to standards provided on colour reels and the results
recorded. A turbideometer was used to measure Turbidity. After the machine
had warmed up, it was standardized. Then 25 mlL of sample was measured out

in a gracduated cylinder and poured into a glass cylinder-shaped tube. The



exterior was wiped clean and the tube placed inside the turbidometer and
covered with a black cylinder. Light was passed through the sample and
the machine presented a measurement of turbidity. The results were again
recorded. This test was duplicated for each sample. After all the samples
had been tested, the data was written up on sheets and then entered into
a computer. I was involved with these two experiments for the majority of
the six-week period.

When I had finished Colour and Turbidity testing, I often
filtered samples to prepare them for sulfate and nitrate testing. The
actual tests were done by other members of the laboratory. I also tested
Total Dissolved Scolids (TDS). This experiment involved weighing a
crucible that had been pre-heated in an oven and then cocled for 20
minutes. 50 mL of filtered sample was then poured into the ¢rucible which
was placed in the oven overnight to evaporate the water. The next day,
the crucible was cooled for 20 minutes and weighed again. The difference
in the weights of the crucibie before and after gave the amount of TDS.
The test was repeated twice for each sample.

A final technique I learnt was how to prepare samples for
phosphorus testing. This was a complicated test involving many steps and
variocus chemicals which had to be added to the sample. Basically, ©
test-tubes were needed for each sample; 50 mL of filtered water was
poured in & tubes and 3 tubes were filled with unfiltered water. 3 tubes
containing filtered water were removed and placed in another rack. A
chemical powdeﬁ?ggg gﬁ&ééwio the remaining 6 tubes and they were then
placed in the autoclave, (a machine for heating using steam under
pressure). After they had cooled, all samples were mixed with a chemical

reagent and then measured for phosphorus in a spectrometer. (Using the



same procedures, standards were also prepared for comparison). All
results were recorded.

For one day in the middle of my working period, I went with four
members of my laboratory to rake algae from two of the lakes treated with
lime. It was hard work, but it was interesting to see some of the lakes
that we had been testing.

As well as learning about laboratory research, I also iearnt
other techniques that were necessary for the laboratory to remain
functional. For example, every night dirty glassware was placed in an
acid bath and the next morning this glassware had to be rinsed with
distilled water 7 times. Metal equipment was placed in a soap bath and
this also had to be rinsed.

The six weeks I spent in the Limnology laboratory were extremely
rewarding., It was an educational experience that will cerfainly be
beneficial throughout the rest of my schooling, Cincluding my university
vyears). I learnt many different things about working in a laboratory and
discovered how a research laboratory operates. Although hard work and
patience are needed, I learnt how to work quickly and efficiently, whilst
still retaining an important degree of accuracy. I would like to thank
the WISEST program, and the companies that provided funding, for
presenting me with the rare opportunity to work at the University, and

for an experience that I shall never forget.
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"Department of Nursing". These words glared at me from the page that T held in
my hand. What was I getting myself into? AllIknew was that my summer, my freedom
was about to be infringed upon.

"Is this the room?" I asked myself rhetorically as I stood transfixed, staring at the
glossy black numbers on the door, With a sigh, I gathered my courage and stepped into
the room. Almost immediately heads turned and beady, keen eyes pierced my skin with
their stare. I felt out of place, and rightly so, for their I stood in a room full of thirty some
odd females. A bead of perspiration formed on my brow. I brought my hand to my mouth
and produced a meek, nervous cough. My spine tingled as I dragged myself towards an
open seat at the far end of the room.

My fears had already begun to materialize. I scanned the conglomeration of faces,
but I found none to be familiar, Then, as though by chance, my eyes drifted td my right
and met with another half-frightened, half-stunned boy. Wearily, I smiled at him, thankful
of the fact that I was not the only boy, and for that brief moment my fears subsided.

After the meeting, I walked over to the boy and introduced myself. He informed

me his name was Jeff, I did not know at that time that he and I would be partners...

Our six week work period was a whirlwind of new and unusual experiences. In
the first week the skill of using the photocopier was mastered. My ability to perform
thorough library searches, using the advanced library computer system, was honed. I was
enjoying my work, but still I felt unchallenged. Interestingly, that only lasted until the
beginning of my third week of employ.

"We are designing a revolutionary bed alarm system,” Dr. Jan Morse, our
supervisor said with a smile, "and you two are in charge of testing its reliability." My
blood coursed through my veins and I felt an uplifting surge of of energy. The challenge
of actual research excited me tremendously. Jeff and I were left pretty well on our own to

perform the sometimes gruelling tests. My initial excitement began to wear off and it was



replaced by a sense of realism, for now I knew that research, too, was difficult and
somewhat mundane. I must mention, although, that I felt great satisfaction upon
completing this task. As I watched the shiny, printed pages of data slide out of the gaping
mouth of the computer printer, I experienced a feeling of heightened self-worth.

My next surprise was plotted by Pat Donahue, one of the graduate students
working for Dr. Morse. Pat smiled and handed Jeff and I several large jugs of dull yellow-
orange fluid. "So much apple juice?" I said slyly, not knowing what lay in store. Seconds
later it was imparted to me that this fluid was a urine sample from a research study of
postpartum mothers and that we were in charge of measuring the volume and specific
gravity of the putrid samples. Strangely enough, I extracted some form of deranged

enjoyment out of this experience.

If Ilook back upon the experiences of the last six weeks, I am filled with uneasy
satisfaction. My uneasiness is not result of frustration or dissatisfaction, but rather due to
the fact that it has ended so soon, something I never thought I would hear myself say.

@, ‘%’\-__ /Q j:i.gv%zt__:.___,

Dinesh Deonarain
August 9, 1989.
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The WISEST summer research program

Chantal Richard



Although this program lasted six weeks, it did not seem like it. I
enjoyed it so much that time flew by very quickly. During this time [ met
many people at the university that 1 will definitely keep in touch with and
learned many different things.

The first week I became more familiar with the lab. I mainly worked
with the many chemicals found there, getting various information from each
chemical and putting it on a new computer my supervisor had gotten.
Basically 1 was making an inventory list of the chemicals found in the lab.

The second week and the ones that followed were when I actually
worked more on my research project. I started off by making culture media
and growing various stocks of Neurospora crassa. These included wild type
species and mutant species called Met 9 that were temperature sensitive. |
then inoculated Vogels media, which I had made, and grew these various
types of Neurospora crassa. After one type had finished growing [ would
harvest it and do a cell extraction. This was followed by various cleavage
procedures such as acidifications, reductions, base treatments and zinc
reductions. The next step would be the formation of azo dyes and this was
followed by other various steps to prepare the solution for the HPLC. This
separated the p - Aminobenzoylpolyglutamates according to chain lengths. I
didn't get to see many of the results from the HPLC since this took a fot of
time for each sample and I wasn't the only person using the machine but I
will probably go back to see more of the results.

During the six weeks I aisc made different buffers for the HPLC,
various strengths of acids and many other solutions. [ learned how to use
diverse machines and instruments such as the centrifuge, the flash
evaporator, the autoclave, the pH machine and the dishwasher. I also helped
the graduate student I worked with with some of the tests he was doing.
One of these things included enzyme assays.

[ found this a great opportunity and was glad [ was able to experience
it. I am definitely not ruling out research as a career. The WISEST program
is something [ will certainly recommend to others.
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A WISEST SUMMER

By Karen Chen
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A WISEST SUMMER

Report by Xaren Chen

About two months agse, I was overjoyed to receive a let~
ter informing me that I had been accepted at the WISEST summer
research program. At the time, all that I was really con-
cerned with was that there was an opportunity for me to earn
some money at a job which was not as easy to get as the typical
high school students' jobs. However, I was to learn soon that
WISEST was more than just an opportumity to earn some money.

It was also a valuable learning experience about past and pre-
sent views on sexual discrimination and past inequality of
opportunities in certain career fields Also, it made me aware
nev and different possibilities for a future career.

In actual fact, I had already had my mind set on a medical
career before I attended the WISEST program. Now that it has
come to its close, I still have to say that I most likely am
not changing my mind and entering the Department of Chemistry
and becoming a research chemist. Initially, I had been under
the misconception that research was always invelving new and
exciting things. However, from my experience in natural
products chemistry, separating compounds, I have learned that
research is repetitive, frustrating, and, as said by one per-
son at the WISEST luncheon, glimmers of excitement surounded
by clouds of drudgery. This is not the only reason I have
ruled out a career as a research chemist. Another is the health

hazards involved.
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Natural products chemistry, or at least the project I was
working on, involves a great deal of use of solvents, many of
which are harmful to one's health. Some are carcinogens, both
directly and indirectly, and others cause damage to the central
nervous system and major organs if inhaled. And of course,
inhalation of some of the solvent is nearly dimevitable. I
don't think that I feel so strong about having a career as a
research chemist that I would sacrifice my health.

During the si~ weeks of WISEST, I worked on a project in-
volving the isolation of fungus metabolites. The fungus, Siro-
coccus has two strains, Sirococcus 20 and Sirococcus 33B. It
is a pathogenic parasite of pine trees in areas of western
Canada. The project involves preparing cultures of the differ-
ent strains of fungus, in different media, and different areas
(parts) of the fungus being studied. The fungus metabolites
are extracted and isolated. Sandra, the graduate student I
worked with, extracts from the mixture a certain compound, and
the rest, I attempt to separate, using column chromatography.
Separationg was almost all I did as well as attempts to stockpile
the fractions. The separations were not as successful as hoped,
and I never got to isolating actual compounds (pure) and doing
the bioassays which, as I recall was part of what was expected.
Separations got quite tedious, as well as doing TLC's to see
wvhether or not I had had any pure compounds - all disappointments

as none were even close - from the fractions.
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First, cultures of the fungus are made. After 4-7 weeks,
The fungi is filtered out from the media, dried, ground up, and
run through a reflux condenser with Dichloromethane as a solvent
to extract the metabolites. The fungi is in the condenser for
about two days. The mixture of metabolites extracted is then
run through a column, and Sandra takes out a specific compound
which she has been researching. The rest, I attempt to roughly
separate into fractions and combine similar fractions. This
past week, I have attempted to isolate a specific compound and
to run a spectrum. I have not yet succeeded, though I hope to
on the last day. I have been doing only separations from about
the fourth week on. Besides that, I have washed many culture
flasks, Erlenmeyer flasks, beakers, and round bottom flasks as
numerous ones are needed for each separation and the supplies
are limited.

My experience at WISEST has made me have more respect for
scientific research and those who do it, for now I can appreciate
the long hours of work just to come up with one thing. For
example, in attempting to purify a compound, a column is run
again and again, as many times as needed to get it pure. Even
though I do not plan on becoming a research chemist, this exper-—
ijence, I think, has given me preparation for the scientific
studies I must do before getting into medicine. I will have to
take chemistry courses, most of which consists of this type of

work.
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Just before I forget, after a compound is isolated, bio-
assays are done with pine seedlings to see which ones are the
truly pathogenic ones. However, I never got to that stage.

Though I realize that there are many fields in the sciences
which are dominated by one sex or the other, and that this often
intimidates the opposite sex from the choice of this career, I
have also realized from this experience that it is not tradition-
al modes of thinking and peer pressure which may keep someone
from choosing a particular field, but a latk of liking for the
particular type of career. I seem to find that a great deal
of students in the WISEST program will not choose the type of
career they have been placed in gimply because they are not
suited to it or they simply dislike it. Equality of oppor-
tunity, not necessarily of result (i.e. 50% male, 50% female)
is what should be emphasized, though there is the possibility
of equality of result as well.

Another thing I learned at WISEST was that man. of the
common stereotypes simply were not true. I found the atmosphere
of the workplace quite relaxed and easygoing, and the faculty
members normal, with goad senses of humour and fulfilling lives.

A11 in all, WISEST has been one of the best and enriching
experiences I have had. It will likely influence greatly my

choices later on,



, 'Fum&h Axda kant

11, 1&g WIGEST 1o#by
By Melanie M. Bodnage

Jobiy Ok
SGUMME R e
e oa pe
A G Py
@y

STEITT S I WY ol obhe educational value of the WISEST
-RSH FI[PhﬁM whern Fe idl b sobhe Ygift of 1nmrh|hq
" gty ard dmplid a nmed  and a craving  in bhe
B oone of the di oy e w marticiﬁﬁﬁta im lh]%
xcl the opportunity o leasrn from a (& ;
"paoaliar talent arnd am sure that T will
ediscover the al ﬁf Inuwlut ; lhxl Mg and R
s@cl on ho me. tirtly W to the field : i
rebrag s ”mpmern:L 2Ty the  personal nnﬂ
Lional  aspec crf : sl The wnlhn%tﬂ<m
w atend by De. § ranruul in his coerent pros
arel  dnspired me tm zei” in bthe sciences. With my
Bl et s awai oy \ m# WIBEST has made me beliove
oy ability to :hiwvw iy goala.
From July 4 domagust LD T worked i the tlepartment of mlant
ratomy under L supervision of D David D. Cass, along  wilth
i yhaanne,  and June (@)l Three women are vhLrd g bhed e
studies at  the U o A this yea Yy Bill 0 andg 1 I;"i.—‘.Hiiil..h':?i‘[T.i{-E'
sl ioand many others from odi 44 2 gyl i whe ki retl v
tmmk Lr t@m@ to @ tadint ﬁawm1yﬁ T student) ann
Iowith their res VE A EaG nr %vwrynnw W Frienely
anﬂ hm“.“;«" ; malking me i ; at to  ask
1 artt enjoy myeelf, J 3 i ? inerl  Ghat T T
B rewarding, hui o pen et
e Fure, F

ﬁp'“"

=
o

; ion of
Ly b ET(‘ tJr tlbvl ] tJf pod ben
wahg Jari e, Caralyvn,
olve  bthe mystaey Llarn tube  growth in
uhwﬂ a  number of different ﬁﬂmrmauh"“
o wkille i planming and mrmmmwnﬁi"
qrpretation,  as well a communicative and
The sdperience I ll<1\f(\ cadned  will F;r*
e Fisle 1 i rrtgeeef 'ﬁxnmiwiy I
and carn go  into oa aby wi th sk
» . of honesty and acowrac i ]
il ot to P smat e g corelust ong, s machher
o alternate halities and  develop an Gt omd g,
anct  cragativity go hand  in hand  whes it o omes to
Whather it's Finding rew technigues, theorizing, or
g maw  Information, the  abili Ty e originsal aned
Ful  characterize those who are suecesse wl. Fatience is a
virtue,  sspecially  when coupled  with an  unsaetiable
know.,  Benwine interest in one s Fiwmlad  of Ly sbioal ol
mary motivation in chosing that cae g 3 sl o e
second!) since  a ressarcher s wealth I sl

£ 1 S
| 2 o

praeebd
i bl
HUMPFV<
oWl g
vaiuuhiw
Pyeves &

ihw . g e

bres ke
ool ones




Drr. Cass exemplifi gualitiss. ot
this man  orazyv? How can ARV get eqoile
i;ém”‘“ www Bhe mexlt bthing T okrnew I owas mhaeing his

palixing what barriers ignorance constrocks.,
the same ama wmmmt whern I oexeltedly spoke of
thr g i 3 o igmatic halrs  indo

Firat 1
il ST 0

emesnl,
My Frdends g |
el len tube g ol g
vl y pantadd Ly
Brd dn A wored

o my egrcounters with  scoien
lh:ls suammsr. 1 spent my first ks Ling acouainted with  the
roanad the e i ith. T i voluntary reacding which
al lowed me  to fully appre Che work 1 was @obarking  on.
Ming must here be claridieds "work” does not at all oy e
what I did For six weeks of the HBUNIMET , S8 MY SHDErL8nces were
too  enlightening and entertaining to  be thought of  as work (%
thanks to th vary natucs of the people in my lab-— fthey really
chiel mabe all differencere) . Dir. Fami liarized Caralyn and
memnih Bl i Jargon, and  we agreec tolearning  the
Lismed Y LA ELE of @ Field ds half  Lhe thle. The other
arwrally  speaking) is & more  Fard approach  and
irvolves a littie more risk of persortal  and ; ingury.
Thm mlzrnlnmu muhnmn the meat slicer is & urnnb. BV Lrimer el
" ’ el Lo bhe tmd o clanger s 4 by Tab gl A BT B
ot A microtoms victim, althowgh I e 1
) ;] » BRI E Carolyn_and I preparsed
cafFin microtomy.  Following lnfnl sration and
B wWaEH b ot qynmmria was  mounde fuiy wnmd“; block,
stened in i 2 z et of  the ol orotoume
nai Lowed us to pr tJLIEJt:'" | I)Pht)lutvrl whid ek were  mounted on
ﬁlidcﬁ nming a chendcal mounting mwu;um ard then left to dey foe
F: daves. We  then  pul owr " theough & Ladring
2 i mmumtﬂd the cove wlips, and boFor our Jouwrney
Lhe mini the undverse of the mioee Trusting ore s own
"ﬂmHﬁL is not  alwavs s comfortable inmg,  lbut ds pssential
aly wenr ks,
Ahhe s o the sicroscops... 1°m spolled and o
Frown o o primitive mimrm%rmm: L al
LTl I gradually becs
LIy brightfield
Fargrice, Fluorescencs mi Dy oy ared
ron and polaroid  lens must irkererupt omy o soils
te tion with & bit of a romantic binderly o The microscope
marn "% passage Lo 4nwthur H:mmHVimng ek e loring rem
tlone for in this all wenedd lies the ;
vERTY  large and o problems. Now, O =Y .
sartds of slides we were ur
@ ot Film luzlllyg
siokn whi ol
"hetiomd crography Wi
sowith the microscope re
iwo another ares whe

e

=

et help bt bo
ttle old Harry

i’ i v
7p'g Muomarer g

1y i ff
SR e

iw
irms to be
Lo some
4 ﬁ(ltw

sanring what s
o capture  owe
Luruiyn ren o
i 8/ OVEY
artimg o
Lhke & soientist,

"!




with ths mior ape A bThe
fillﬁu Iohad the gooo fortune
the electron microscopes, wh
anﬂ not merely  bextbook ardid
©obhe scientific proo
A wres i owe uriderstano
.}y rwunrdlﬁu Wl W dicd. Mormeths 5y O
A The s Macl an abundarce of ol e
Cherrs. The ad kg browght oot b od et
LG @iy ng 5oof colowr.  Enowing that I
hlf o  th sl ts contd nu toogive me
attion. T o b how Dl Cass must 21
unbilmhmd"
: : P AL 1 e
thay when I i A oss b
i Lerohabe oen o toroan ovule
pnruﬁ%zn G N S hoaried pr ooy 4
LR 1hnuqh Pohad s butend o De. Da
i rewaErcdr knowing bhat i
S
Coof LRER hag
T, ||ilr x:tlcjlui Yoo joved b 'J.iI(}
i Iotealy |uHh i
#obhal 1 wal ue
1 wJulu 11%; to Lhanmlk
fearn and to "growt.

iated, My abiility
1ﬁ ﬁ% nfi £

Nt ik

b i L we
Wl L iJ§ M
sal s were i
of vl o
Wi bt
Jodintly ey
presesoral

el
gpremat
whresr b

i.'

héT w$ luck. T gobt a dose
: : Ll duwn
VY G u
abdon. T fe

) wlh b e
fre el e

g

fnrh

oEn
on b wed e VoL
I have found iy hﬁvm
an intricate paert of &
SOE PO gl ving me bhe
vird all the best of Luc

M/m 229 AN RIS

%mp{&,m ﬁw WM‘:OOgT
Kendeng qpry “ay W&W SE

2 7/ 72 d&, m%/w b i /L‘Z M
W%/ Ma" d/ /&uﬁ,«{ /,/Wa’ oAk ae lored.

Mool Lok srith) gpour) Ikl

(3

Sy gedares



Ousgpust W [3
Conotipm Rarrssn,

Hhis sumonen , Melorie (amsthe, LISEST

Hodedd 6nd 3 kel wn the pold of  PolEny.
é&w& St D Cass. put wo o wolk
onon o o WVMPA%W

Mews Lo pollas ulrts et from Sk S




prekly Wmcww%w%
counse . Ontop o Leoming U gogem
Bk o sl vn omgresrunm Sproduncdon
bt ond 0o Pocnd b onewessacy
%uW'mwm ALgintd b patpene
Popevtn tosue Do Be vorrens Types of
Mheodee Py, oo Guagpuned  of

Nrot oo el G,MMMW\J@
oo nectnbany & praes slides, Melors
ord ) hed to Lo b diffcndt
WW)WMW
the Uosue MWL«:CWWW

)




Jnult |
i T e ow b moda wncensaa

‘ ’-‘bﬁumww'pc .
t«m&m@ﬁmw%m
We Joundh o Gun Doy . I
D, Consy ox poned Yholonis amd we




i Mt tovke Lo welout MWW\CJ
W, M%&WU&)&N\% P/uew“u%
MLJZ&M{)WM M@ﬂw¢ﬂmw&¢d

e lee

-%3%%% Lan Neute o U WW‘QJ/&‘”
ta i That weounnelueg, had




Mmim% Thelince andd hoad b arn
Ep/»@/cmw/w. T protogua WWWMK
pk% 1.%4. Caso
‘aa//z,ed o to woe e phelomiceiodreye
% e
%afb/@e Preclues  of Che Cbrinels
wthm/cf)@@u/nd J. |
/La%cu/‘bw B4
e e M&/ﬁangx/z; we
| L oveq wledey  and Ghe,, o€
Un Secliy, Thed M;Mmtm‘
g g
W wwhed To WM-@?@M Thes

Cotongbh of Leghid) o A
. ) W



to get the (est pictune pesoctis Co el

MWW/JWWMQLW”W%
v Legrn how & notl , Load and @6&;9.

b Photoguepty oo oflen & Zugeny
bond Rtcliovy Cloote | bt F hod
nrido, Wb D oopanpine Y
Mgfaﬂii/ufa, of tho (Pclino vre Covte

b Sum of The confe ot A

oLWW,g/% CUA N weeho n Tha ey
Tk people un Uu Lab vhen we  ornked
wa e guat. Dr. Cosa, Bore | Juniic
Bl and Soran Wk Wﬁ»mzé(), A2
Al g |, above o, patiént | They

£ IM’“\\



u»bd’ Wdu@mg aind grostr Ot guepins |
j@%wmcﬁ%m«t@/ymjm

U WITSEST Preguam hio Heer Tiny

Al gpend . Belang o ascdie. Ghat -
o do et Cvte pxtonacvely  Uh Gehol
ovvel Tha Prugem ,ﬁm %@\ e

O opplionily Ll “Oparnd ey iy ong,”
onel Type of conk whi o dow: . 4 Sewnlifs
posdibilic of people o Thiy Jucld

U ¢ al, Lo Lee, &LW Sty /




'\Q@
- (\?
. QL'?CJQ\

i Koe
\sQM Q \(\
— \@SLW\\ Q
Son My
L
v
~ s

\’“01\\\\ RC Y



#“C’B NS

%um*&\h@t SN %o NG Kcm\ 5%\ AL &kkf\t‘(\(‘,és
ANia - ol AR oA % Ol Nena is_s,.:\:&@ A

SN \.'x,\:{fp;sm(‘.L\..’\;\.QQ - KA oW &L&c\:}.\r\ A a\gweaoNon
Qo RECSIN %’LN\(&V\C\ PEIWENEVITEN SN C;\«\Q.MLQ,Q&A G

%\‘ %\Q\A QQQ.‘M\ '\Q\k‘?\k’\ mxowzx& VAL weaRdak f\l}t\x
e ewd Qucondas %W\Q&:w\ W W
\.’),N'.‘&.Glif\x\kg asad . N'a is.\\gx\o_m o o NGA N
\\(\o_\,\c\,‘g\.\_ QneX Sg would C&,\, Non) NN \Q:\lih
Q\w&_ Q&L\.QQ S ST TS S VN &\ VRTINS

nony. Mka o0 Neent Nomag o WA Gwdes) %

X Aveoked  ANagow % N O Qg Q%Qm\ o
SUNTN SIS T SN QW\.&'\W'\'&\, No  DRQ
'W\C.‘.\.&':;\. o e \me;l&& o 'Wﬂt@i\x& G \ Qxxémug‘\ﬁq_

@d@,\m\m\ poomd R Aa Ao Al SN
mto@m%. o\ YeUAN M\&ESNK@.&\L\ \&L&Q\\ ACOW o
@\Q \\l\t\i\cg ANaeX WIS ACOM o YAl WOoN
ANas Q&A\Q\Q_ Wechate  Weeonta  Walcdn condd
el ue Mo Qﬁw Shccdesdn Auvdadn e waead
Nado voorn Yoo Quut\ &\\w\&\; Q@Q\m g&c&:\
-L\Q&[\O&QQ\ o 3 R

B Mheadac 5 eooac,  Guad | ARRUNG oW
Jb\\ﬁ\k\é %. R\ m Qm\[::&d S W\cm\\sé \\\L{\C\Q
c\\x&,\a\% MSa i?cm\ NS TG 1 L) N N O 1aN COMQWA ¢
. /\’DQJDQQLQ_ Vene oo NS é@\fmmé\— Ny Wood
X Yed  oos xQacNad ¢ A\ EAVRSPS\AN
'_\\(\0& CQQQ\QM&Q}\ OAG . OORoun «:M\&N%\&\.\ \Q\Q. ! _
NSO GRS SN N N q&s«w?;k)
o wnsacsflaney AoAhc Braud  Wasae k‘i WoA
)LQA(L QQ\L)Q%}&‘\@QA oML RO AR \o  cua \J;\&V\C\\
Llnese A Coue “\m\Mme\ Nawen W o
15\ &Q‘\ f}:&m\ c\\s&_\\\\uﬁ \DCQ\Q\D\.\\ Q‘\U&\{\Q\ G tiwg\»&\- X




(\(\\h et VoA B RRsSAet o W\ A .ohrasut 4
O -Qoﬁ.'dé& \f;\.\s.cgi\ oy 'L\&\\&QQ.C&,&Q\ C\M\C\ Q.N\(L‘QC-&Q\‘\Q_
LD ONOON Q\G& QAQ,QN\. FbuQQQ:\\\»{\% e Q\I\QL.%-Q\N,\Q
S \39\«@\30\\(\@ W Ny Qw\\\ By woedk o \N\\A
QU = Voo Qeole Neest oo e ARy
MRARAN Q\QNQ v % erc‘,\é:\ QW\&\QA NG W\\L‘L\l\ C&AO
%oh DA Mo Nag  Congeiachis a c}\ N\ne
Ore Q\m@(*m Q»»\r& Q\&'\m\m&ﬁ 5\\\\1&&9&@\& i 1. Qm\‘i\c\aﬁ
e ool ook Q,Qé\ wedek m\;\m\ ) %&@\q&)
“‘\Qm\c‘-"\\:\\&\\m\*\g =

\Qm\i’u«c, or Mae Qe Sh Ne tnedh gy
Gond LOhat DNa QouX WAL e N ARmLe
he neea) RETS IRV SO R N e ooy
OGC:S\ AL NG o wotkd S o wedNesRky Lol
W ‘N\(}N\% &\Q\mmm c)«mwh&f\ e &C\%&\Q‘N\Q‘M
winiedn - Xn \ucw\ & Rtm\\ Leena e SZ/Q&QQ\
NeSacel  Qals. '\\Sox ESNY %ﬂm\ AN ASR Y M@M
£ &m&mﬁs Mo Yene Aooenidha g\’@&m c;k\cy\:u
%m%@mwxﬁm asad m&%q,\ak © S\& Q\%Q&W\Q %\N\.\\&Q\“{‘
WO e ey NETN Saenieol anad Wn N b%ﬁ.{\kﬁu
"& AR o \‘Q\o Delien cdey LXRENONLRTD a
e %&&Q C Sttt m\m\ <00 ¥ Yad Yeen
&vﬁm&\x\c& YNauws Mo wasd | ANUNY %Q&\W\V&MQ
(};\(\Q,{ NNV C_(&l%}\ﬁg\bﬂ\ et DN
_A\Q;\Q.(‘ Wl o) PN NENOIANY {\Q\ Qc:i‘\@}\ @\CL h\&m\m&q_,3
eond NaNeX B AYAVAN <Y SN Q&“\m\ C&Q&{U\Q\ \U\Qd o
Moo efpdterow o % &Qm&m& o wotkod o ww
Qﬁc‘:}\\@&& - N\u& QM)\‘@—C-\ UAON \c:. QQ(\&& \\(\Q A
Doao e Adsnla o _ovoxd o Alihancs call
%o\\& o C\-\c\ﬁx, Lt cdaovaieo)  Keaouaa Yo W\W\\ i
&\f\ cy\‘ﬁ:&,\c o e %\\tm\ ‘,x QK%\ &\L&d
Lo W\csk\& Widocoing o Q&\ \oak  waQ QQQ\Q%\\(M\&\&




Lwo d&u{\ \ IS W\o..\«u \; &M\Q U.:&'\\ .
@xo&u% Ao \b | veodeh  yaoto
Qxés.bc-&x‘ml N\aaon \\:\a\ &e&sm\\ K e N e %
Ve odeu) oo wank | X %Qq\c:m C e NG
NG UGy W e\a (}u\f\&g\u\\ ol Ndecann o
)33.'\. \\(\Q Ya \ucm.: VIO 5 A N\ eed o

AR L0 o ":smé,.\}& Sa\aey oned
SR
QQ\M\Q&\X\\,\Q G O k\s% \1\.\&\& Q‘% e

b&&‘(\\i\& % @l\ \ZSC&“\ ool &Q c;l\f\rw:)\ﬁ‘ L&Q’\%
A \mﬂ&\\ NS \\\ R 008k \\\mo\\,\
R o 208t w\cx\a (\Q\L& R A
T \\(\x \W\Qm\ NN GAVL DSOS
NneNid e EO(L\DQ_Q“ R Axy Eik NP ANy
Q.

9\\3«,\«% Ao No Qg on
k Ned u_)\\sms\ J\\\Lé\w&;\ AT oS o

_%@:\«\f\ o RALCON on C& oo \\}v\(\ &.M‘\:&A\QN\(\LQ_ \QJ _
NEENEE Q& cooa N Q«\N\Q\\c\mm&_ Sesuo. caneta '& \D\%Q
B Qrostoam aand euigw,c_\ Ay oW wWae
M\Q mr\éx NRUATVENNE S We  CredNL ey Nred
T Y Now s Meedn - Q coon\  aurne e uihaal

.c\Qu\xQ \ e Seod Snesa Nagss, 5 \\\\L A\
OGN _ COGOMN o o o

EE e Q’\&“ LS "Q % Q/\BA Nyana \l\_\s&n\g\ |

AR PR X N U W

R Reed Mean Ao %’\ Nae Do Aa ek,



//w/}ot’,c? 4 s adauj A o cnlwochice sk o D Konl

M&& sl Lop. My Hte  fesconchen  §UL e smntoiinc, cimaleR ..
oo oo linnreol im. Kte  Cherunies Deponfaent
A, {/ﬂ et A e C/&@t.;’\j /-—1.)1 J/’d‘f—’e ex O o
o Ace s oald Ae ol gonfean. A Aotoradiee T SO
//HM }c9’(r‘ o (oo _aleller pmune Lle odis MMGJ .
&&a/JMSPM ol oned C«JM/O/&fj il /da/dcfx; /HMJ%
] L,;gd/\ Ao Ll )_Jj____c}rm &?/f(f«/w: - 7’7—&19«07? A f

ey f’”{ N W //{“ AL C%’// /fw (/)’1 C/ue.«rw s /{/ff’ P ias s (A

Lo,

et L 5
w’»—j)» L

a/é/w/&,(" 60; -'LLE 5 (=44 L 'WQ AQ—LMO& f()‘ / S D e DAY
("'\‘__ e MR _/245,_%/\.0—%2 p ,4 AL Se A onia (\g .Y

e euvrpocened e aw’@w( aleato( .
R U 0 . = .

— CH5’ C-OH By echelome  Amnaicman .

S N ..c,\ffe's o chemmdceta oK ol Z/ma-ﬂ/_é fyfotgg_g_
= ;cfé M ,/?A,G'G/{’WC/K -c,.JL/Liﬁ-‘({ [,«3

y :
. 480

Sl Frome f/ﬁo e pSunol éU ’f"/u&g;m (Nj
G/édvvw e UAAL Arepned ; ﬂﬂ DWVuwm;:f /Ur/fwﬁ 2. 8 fo 5] él_UT;,ﬁ_}-_s_w,u
o Ldbnds . g dl . ABsrilindt, s 2

FIRCIN |- \\{ \Ai CH_?,__ et S Somemnt3 oS _(.,Hg_ RS
4

M @ et B e

e g;}di&s____;;ﬂsﬁ,_... e e TR T A8




s Cfﬁ/C{:{L 2 4 B ST 2 EnStre ¢2 Cognli e,

e i oolcals  4anild s Hea V/ ILin o Duyrof

it ‘c\*‘-——t—p‘ c#g—-———c,aﬂs\:\f e ' s
P Ss = Byi [\

e i Sl s
SUS8s  CHy U, m

! S
I = =
Wi e 8(‘) MA GZ/LSOI‘QDXFVhW\r /C-..Jl/l
i Vs REY
A | R O o ————
Co- 3 ) ¥
P W B tha b
B o R A ————
, | L s e
! ) wAuL %_MOQ.&/(J_W\ a/tm/y\
. - w-%uug@___-{uﬁd@_ _/C‘/_dmg)zﬁ /Qﬂ"d VZM aeeboudle . Anancd.,
- L 14 U A [e Qe {/\ 140 LJA ZZQA A;_)C_CL; - -
) J g (9
= {}LA.G./LLC/LWLQ ot n A LLLQ{.&L:(‘_(LG( SO, o 2, s L.Lz&h f_éi_l%\. u{,& ,,,,,, .
. | e A o olo fz proctohan. 25 aandd Lo X T o
g _.__.____4Q:f]:\:;9ﬂ-<9nf:z:§’¢___@_£§1“:f_'if_g-_\"-:f&'_(....a.._. S— B
Liw(moﬁc g ... C ”_5.4,*,#, e CH, —— p—

| (;_t\s RIS b

Zf: é,ul C cvfodé-efﬁ wa /%M M--____zf iuz%d’ Qé!o:w«@tl@cwf&

=3 [SEEN—— C‘s GooH ot HO > cHec-Cl i HOH

W’“‘fb{)- i, O ] ch. (Y (6~

= éu@,{ ededtd _poped 230 ok o Mﬂ.@/yduc/@fmﬁigy/.,gggi,iw

dnls o Wy ?AM(; 7 - KQM/%--K , Ag{é:dz:é;_.’{___:b_'___.

) B AT e ptrodidai. . IX0TL .. s g LT

T et 2 ot o e

L e _(f@ A .')/)/\ ali Ao AINRANDA g ST A SO A Eh e M A

J) Loal  Aoed o e X fAe f“_bg%ﬂ(;vha/{cﬁé‘ﬁf(__ér_f __Uk —

wlre L”“é e . S e N .t -




/,,,-—b\

e
. /Ac—ottca Aoty

el 6
v

) f oo S 3 /o L .
N qure R AR T AR BV S A o A gl e .

o

d,uf/\,y e / . &2 K’"/ e, /(c) L= ,</ ] /’,C»{,-«:«mf;«m{ P W&‘L(,/\-—f_/? Al

A

/,{27{) ,C:M,q,@,{ i Dy Raryee [ T (,r;*’(:

ol

At [ 248 o o

C-;i/') P g z\fg,[‘ 7

_,,{f-a“'é‘gf}o-a{ L fe

C) /’“‘(""fﬁ/{ ““.’ft:’

4

(=N
s

f”‘;«}{_ﬁ{y.z{/\_‘ o

et ol

g

LA A )
7

/ . /
T [P

S "i’ oot .
CL. . C/{.w/(
A

C e S

ﬂ/u o

Py E

ALz o

So

S f
¥ f/'(",(j{,‘
S

. ;
i C‘_ﬁt_‘.‘_r:/'\_,\ﬂ,‘.y{.\;)

/L/Cp

ooed

107y
A i ek

[

Crangl oot

. _/ e

nOA/x//;). /(»/cﬂ . /515 L
The

£

AR A e

K?(\»El-"i;.xf.’.../{ij. NN (d R

{)»“ Ao . Olaag. c,f e LT ; .

L J ; —} 2 Cﬁf—&‘«(i"'{ Jasty iy { ..C"A../{fc;_--c_,. £ gt & Cf"fw/(; '-ﬁj"?‘ s te

tnder A cardemina f/}/i--/ : i deriede _an.

- Acaa o ol gy Lo, W o :__'_ﬁ.-»’:‘f,c.m et

AT e ewiev el ienn Gt

P N U Sy S S T o eadd __cuir,ws) A
celdo Do HLD iRl
Codave | Ho Al i

. _ u’i/\uk,iu ey JLO--.KK‘.:;C?:{{Z?-/}:(;’. nd

o ;.

o C.

J/; £ {/!

B

A AL A

7

“Zfi_\ AL i Ay

ke 2 Do dt B £/’”"\ (0 &4
g o

PIR ety (‘” ”(f/i){ SR j’:‘;&_"\-' . !{;‘ b
v 7
e e " - i‘:" i - - . - . . -
L "la, -y .
(,"f{“fj. o -~ . - L: - - C__ ’m{ T . H & - PR
v ! ey / N } m.w""-r(/
. - L1
CHe ~C- ) o] —> CH-c — <o L He
o A /\/

/-\,\, {\ {w/?
o

Gk

-5, ng

ot

S (-”, L,



LI W
. A Lol
SN e




o ) /{«."‘ Flet  gve L o posnoel Ll soliedeing o7

—_— AN !J-g:jr;‘-,.é.r-w/ﬁb«_;‘. //’ S O § /_"\/6\_9_,{1.0{; Eln Ao o S '»—Ac; TO A

— 7 , o
S e fe ?'I_. H(,;L L Gored D c‘;"_ ;’4‘(, i ,___<5 S AT U)_ic_is:__/{_
— covdo,n fo Ao chaginmeed  Aife  quoion. A goom Kook
,7%{?{}:_._.._‘.C‘Il:i;p:xu,.,;:~ 4".(‘.(,;;._. A __/JL{?:L.'L,&,}E LaFi, ’; Lt rfr;G,J‘? G

. LIl ) Lot T = el Ak g //; At -:;‘ I 5/';" .r'lu ’\-/C« = C i) - ) e

- Thotay to e g 5. pnpdbo - HE = el i &ﬁftile cgl ctcel
Sk sarmewyha FoY IV U DY, -
- b ider claseel Aoe seledivn. sndt CoCl ., s

ool LLeed

R

L4 AL _,g\f(,,'\.~ -
7

T’j 2e, ol { Qo Ltg'c’{A/«. A r\, LYATA D Ll -0 ‘?‘;‘E .5 9
s g
Le> Qe R OO pnerl . .

o

c./é::.f\

AaTCo J}

O

sk
d— ¥

A}

£y

Aowrn_ b L ,&Q(J't,evm‘;}_
ahecscel g Aes  Aw

A5ty fé

/LL,‘O - ‘:{,b_:_{ [

’)/LA,'JC. £ (\/Lu./u

/C(af) e Loy
a

ﬂm O(»Cr‘(/m

o

(A v A s

A

i

.EzC—uC/:{w i

oo T N

feee A ,[
TS, ¥ EW

¢

CHC = ¢

Brd

CH

=2 Cobly-
=

CHe

b \__(;:

Ay

7

______ (g2}

3,5~ ot&'/r\d(‘“M é@f\/{f?—;/b?

+  Bisrive e

.-.—"‘?)

- boXaf
e

PR . b_”%gu,i—__.__ gﬁfglagsa&m%%x/ﬁ&vﬂ

AM olesCrppnanc Wo{

Jﬁmgmﬁ

#n? AL,

M e, Lo A
/J%M _.&kn.aMMv_Z)

//4/.}//0‘0?

(e

ol L O

Gy W«m /&45:/‘5 / c,me@mo
Gl /“W/

/)A /&;w-ei’/é: Aot /Zg_

olorun

co  Arock
o

/ﬁ‘) A"ft/;:,_ = AQALWI% ;

C-/'-c“/f/

&




e e e e e L
{
/ Tl
H
i

v B L.;,-.,..u»{‘ LEe & .

MIC/L. um. S .‘/&7‘4-5 e
g :

L

#

..... i .
ST gt il o senf / AD O ard j

A /- ! . .
_YZ{,.:‘-;«;_,; Lt R AV s .
| /L © Cax

; /‘“‘ c,u“}/l’f/‘-r'UL /@’/\& \} PR T Y "/ & /?'a,{ /

a ( LL/S/J

PR e

fo b e L PRI T’é‘» 5 fi?f-"éh-»-z»b-{_r\:i 2 ks K
S— Al e . e e - .

/gf’»&. el Al St

s p /
R ol e Aoet

L e i £ / o




s / . - e . . . ~ .
e Al (:! oL e .(:«-..;:/ s Z/fr Vot KBV L TIRY (:y Lo
: ; ’ J :/
VRN LI At SRR i_/»; , A o Gt cad

J 7

Rl . . 8 . o 4 e
P Ao e e 77 el g 20000 2

: - ST S
A el v

Lo, Csom

t i
1

: ’f A P AL, £33 e .

; g ;.

N DU 15 B -y Ada A el

e

A o

. ,/CM‘"-CZ{.. .. /‘/()y(jm Aar T

- - I
G AT S s { o e B o2

Ly lA et
L,/?

- L w}/‘?m - .{.CCC 5"'_2__(_,_(,,,6;,__(_/ R ¥t e RO g S0 8 8 .

ot -
fo R R S / ceetoc
Y’

L5t 4{2 o J, .

W RN 4

(.:J”L":

/j/m’k a (ré} o TR CH-;, _ ohd T Y o N ST E
Lok tof" CHo- ¢ = /78 & o P S -
C) { AV/; 3 . \_13‘(/ - T .‘ B S ot : j\f b

ol “‘/ PV el T {';:wt,,v

/ /\:5‘-’*""‘@-"'/-%«; Lrespel P

e e , L
.o -'{”‘a '(‘ ;f R (,“:Jff g e i

H
E
»':’ i

' yal ¢ e ‘) WY I e S W Y o
o el e y

W o

L //l 0(@/@ // Kﬂ»@v“? A T2 ;94_;‘1-... L p2 ..__/(»,J.'vl:./[,;"f:,... B = SUPG W L e B s S ﬁ/&»(w/f"\/ﬁ -

4.’{‘ ¥.\fﬂ-« e

aZ Loclock o U, A et Gideayn lia,

...... T S .
,f( 2 (;:'\{: {l\ PN [ [ Crat o 1« /\' {\ S e ‘\f i




i
{

.. V...L/;.,-‘Cfg,/mf.?:twcg»:’t- s

!

OO/

o |
st lling . Tag

(_7" P (
- ...éf[,;/} LI P e b

f

e g‘?;,),,-’v.c,f;':'(/{- v 3

Yo

Bkl JC‘! SR _/;( A ’\ . /"‘a:@-:u Tl Gt ne

cle il e read.

Ly




/4’145..-._1% .azC.L /Q&/C;C m.},q_ r»a/[ f/‘ W@f&aﬁ_-mz@rvﬂ/% e Fed j

] | ,c./u?) ) f"/[:o 74'(«2/% (/Lm /;»ua/(:; /—ﬂl’,u CArCNh m/_;:_@eﬁcﬁ /{ -

Lc, Foe S —JRAANLL L._r/< :_4./_@ }ff,*—c' c{ - ____._d_-_u.é'f;o’uug ,Ix, /:‘5.\‘ m o e

s GDAL(a-Cu( fv[ AN, (G ( 3 ( D S lomn L A e oA /f MW\,,,("“’C.

ANy abobo LM"—‘I—’( 20 ad _S-f‘j;;@i@(ﬁ_._-c s, < T e o
| e f/’-/-\—{“ Gk ‘/‘(/ "/L“C’/ :f.u_é..:u_%q_ g ’3‘ A e

A& t LA ('._v__ __‘,I___brg/__\.z)_____(_ztg (}JQ@ (}L\,n/n 17(/\4‘«-‘1-’(‘/{ SN2 Co (4 ek L

- J Lse. . C 298, als m?mx_e..._px_uAqua:__ fu&wci_tmizﬁz&
1 _popen. .*,*LQ_Q“_. C/(_z_v%,_ e ———————— e e e -
B Fon “/ie__;y_sz/_s./t Py _m__uéuz/\tgd_m_ﬁ Lo A

o R i e s )ﬁjj_‘.._M—d.g_ O DANIA Ao L usen

B Y. . SN, l/(r( HC T ool garn oo, T

clinasliocs !  Tho ;,,,,7,04&,1,@4{_, o 0 Jz,ae,‘, _d zwx,,c/

. Y Aé%f WML/GI@_MJJ_)L/VILM_T_&@M. -

jj/gcﬁ/ﬁw_ /ﬂ) /LA/_”( y c_;é{ g 4@:"54 M&vgxé\g Lo

__,/w{J—M‘-—U L @K,*

A ool sxkon g /(re,é e ol ol Aokin At AR g P
| condadaonn J'el Ao ihmine  durtme. o & sme AA / o Ak
| 2o olnltd |, J heot B /c@

-./6155154 Qu@;mfﬁ e lllol —on  Aesd QCJMW?JZ/L,__.._-

| }M # mtee el _._m,ﬁ,ﬁ/z@__ﬁg_@_@mrmﬁéwz_

/&BUQM - VOt : nf 7 e 1 i /(/I/a ML_EM_MCA’:
s ((; ‘Lz{.s?—/m/}’lzafﬂ // /C(‘J/.»‘/é r{"o A cqmrr?-/ )5) At 2 /?./N‘.’/C,(w I

,&%cﬂ/ﬁo_zjﬁﬁ z/’f%m O Gk f} r"A K cead nd .-Z(c ,,,,, =

| et g Lo oledl Llelenn ceqaniome, X 52 _gao Coa

,.

| e L,‘c,;eﬁ,J (Vo N _M a4 /ng;/j Locaol &_//Wc/['{qw_f/’_%_j_
| ZL“&AA? /Lﬁ_ft— //({«@Wa/(f’ﬁe_ e B oS F Yors //{/L_e /C/~c/

_._M_MMW v /WM/ Hoate,  Ariiog /MW 7Y

o (SR N o I AL.,:.chc:.zLa,@/ (_/L_.S_‘-?"T 2'

flel) o) Ao olilidibation . s
2ok ot AF i M—wa.f o /&:// i Sl peaicles

JTA _T} Mﬁ_w Cto. CLM Cpmed (/Cnf‘)é »-P PP x § i




7 R
)

! . -~ . -
i L A [0S U R W R e U SR W Sty ST
JE—

s C/”-C/., | S

lhe ol oo __ L o

< J@ PR




ol
e i

Lospon, 5-Tdnelel, -4, 3

o7

s c;j i./( TV

[

pyrichint

Ad Lt

B 4" W2 &0 el C (‘/Ct CE¥ Lo

[

-t

,?,'_

e

H
A

g R .
Y Da? Ly il oo, ./",'";<"‘/"?/"7'~"?.f..) R L




. i

. " !
e B et S Leyn e

/

.
b B

B - .E;'Q.L‘Lig‘,,ﬁ;ﬁ el

i . o
.. B ST i e . e e e e e o et e e 1 e e e
R o O S




G‘r >

1

B wa’s’r 4+ _olHlegﬂ“?)‘ C%“?T,QIBr...+ aC|
C“/z IC,-OCB_ CH c_Of

g i
& ) £

& baono , 5 6- 5‘»’%/65_&2%,@?:&&_ : [,_&.--_Q(f..};;a,,x_/_écs.ac.o,-x_.fc../.*ZE,WfH,f%/;.aeégq.c;.;/_\,ﬁ_fﬁ;_.e:;.u:__._g.-.c,z.;.s_c.ﬁ-_f.‘

- o/ ) . L
HET A A bt N - [ b szq / A8 ftn b / 2 - —ar et TR !-/(L vl
. 723 e /Lf"m)vr \ c 'é Jdm coan 5 //(:/ A-Soagprasn N - C
..._,{.{..Z(L”\—:ZA.( (e, wnd L3 ° ol 64/1/5192'7/1&/@ / S— Jd _czz./éfa.zéeo/,ﬁ/ C/

i o//r.q/)xwrz)«(’. TR Y. SRR, = NN W i N (I ﬂ// g/ ol / 7 £
Do AXC T AT R  seililenni ol G Lo ey o Mo (e

Al /*"é virweol | e /Vw—u/fm o, e /. //Gz,LW ;. ened

el tinadar w{iw ,444-) a2l f’\ f‘/w//&m tne At 5 / /. / o

. c
Lrg Loy =¥ /{8’(_/157 LG L O NS S & //f-r/c./@}z( 2L /C:Cp

S

Al Canm oed s

. ol ot (e % e AL s T Ae coraee X doreaiAY
Asheouded Ac  alewt.. B-%. - % A _
= = _/ /Q.ﬁV 1)(7 wx/w: LA e /MHJ./A*_,JQA/&ﬂ;Z = e el
J; edB = ok b Lty gty 5 el M—n/ Ao legd e Lfe
O ' ———
B oo ., Co R . lihen ol Hols ranilonys Agof cleira wlv ol
RIS . - U J&d“_y_f_/_@//; ,,/ /w:jw Al Oekeled L0 @’e p—
- L Cr'ﬁ(_k ot > //(«‘ r/XM—c/ZLm"L_. Aot QD /M~r(,w o Al C.}..LQL.-‘&.'{_."{:'X' 4'/ ,. 1. 4 Q@{iw.._m_
eV T hCne .. 23S j‘”’""” e fR R a2, Loko. o The L&(/&cx; a8 ;’L{ ;
ﬁﬁ‘,,__._______,-__._______/74 A& /LL&G’J{,/L(/(A/CZ L) -_ﬁ@s/ Cet fran e /74 '{C ; /2/4@,-_\{ ....... -
- A55 ”O % LS IGN Vi AFI(U‘/{‘; .fr-r‘y-)(, /(:'4 ZJ’Lé“'/’éfﬁM ﬂ@’(fh‘ﬁ -
. &
" " /Mf_ e o (AE/W‘M?JWCK_ //@@é = ﬁ.,f"d’ Mj y /‘/J.’Q/A‘J:'L—(' PR
. W/JW( o e, el ol A cgpicoelane k. itz |
NSNS 1 ¥ - . < U o B WT.___QQ/ TS /i/féu:u’é Aalid Bl Ol oleed oy "ZL:CT G
7 - P - v
= oo, (Kl | (axnn et tfadg orend

//4"-& pyot D A
/fﬁbumﬁ e /Bﬂ'vrf«c, ;&-ac/\z ; /f LG / é/c Sl f

N E ,ﬁ,ﬁ‘?‘_} _C'; )_.__’, ,‘d—p'\_&j P i .-.'_’../_‘/‘f"-;(‘___. i B _(-«’JA_CL_ f@&&&!’\(,{, N




I Y Y 2V o ’Z‘f JT;:( L g _/C/t _m"{i:{d e }’L--L:C;(: o L8

5 - 4o o~ . e e . _
) 4507 letvon e Ul pres

. chu,/ém{.’p{_/ LAt i..cgfc%/\,a%, -y

N

Lo AR o Lt et O
Emf?[ e Zell Tf”/w Laa
| )

. . )
i G}/\ ot OO f\/v( VS PN R ST A O N - (/f»&’;a 2




A

ﬂu“r\/c,r-./u;uc "/bca A= d‘?"ﬁ*"';-.‘t y st ds  eonny _4// L,
/@/'3 f?f- 5‘0./,06( /(/’!’(/.-rl {:)-f/ ‘,(‘,.,!/ii_{

AU,

ke, ptnigmte s> /4%}‘&/‘“
o M @Q&L aj;_f) _Aootz o = N A ¥ - - KN t.;’y, &"’4 7[ Homn

iy c/ & N
— N : . . 7 '
1 Ly £i’ Aol S o L S o { R st G 5 & Lot tell

l/ b\-_( A On k;’,z(_ /'/;t’))‘; et ./"'Lf\.r,-‘,‘, ,”4‘;'-/)‘{6'/‘ é B -_'; :: ; u/*’;,r (f"’/'}. A, ", e o
e ———— ,/‘L(:\’C u/,g,g,(c =3 _S-Q_TCL L L/u: /( ST IO = P SO o Y 2 ) @fz&r_{ﬁ I
1, 4 ) . .

/fza (Zﬂ) ZA T

{2 (/f(_?l A T (/ A0 (f'L-CA—ri-'Lf‘ . ___._LLL (." P f-—. e G ST £ A c_‘:)f/
Lt et i st £ L/ f 3 gl = 7 !
/, L / it -‘—‘( oLy, e & ‘/ L. f_') ;/.. =) S CREPERR o AP Al e &

5- C" (,_J] s

ij/mg el Toesle . 57@%. é(e M,o{ 6&’:,@,/1@,@( //C/m/
J

Lﬂ{."ff, =
i j(- A
()wfy P kel V. _a/_zm,f?, bet. _p

7 C/( /"@'C/‘v’{/kf?e@// r.;fz L.L,L._,..:[}’ &/Q—;/j I N s 1 < N
/"\ S lpwif/rf» Ao dw /, AXD v v& e# __cgr_.QJ_ = 4‘/

,

'l
o o ,A,.{:K(-C--':- MV{: i o PC /94_.(14_4_/6@" Af. %é}—mﬂ&/(.ﬂw‘fy&@{ LAAL C’/ r;(k

.,,4,,,,,,._..____.-z_(Cd'g/Lr.C,__/ﬁP(CZ Lelag e _Ji—"c_;,; til. tinel S leny sl
N ameaR ol

/Zf) Lozl Al Al o llet totnm o4 A
,,,,,, o = :9(';,.:7.6»: c‘:/é_‘!”‘-b;? j (e, // //M

L L Al SN (Pl R
/

- cocl _ Mfey %Afgiz_(_ o ..u“_gsgécm_ ék&:ﬁv‘zé v___c/{ ( A FCO, )

a(ﬂ'{u—"(llc - v é(// é/c Lt g (44,;.(' ) Lot F Oéw—»y’ ced o ,ud 5
N WS PrRrD AN

C/c_Jﬁ( AL lD _J_ it - ;:"?-:/;‘ & /ﬁu < N
_::é‘:f_"w
P

ikt o JMM %_MMM_CQ_C_L,_.._‘mj 50 ol ATPIED
o ________ fm(rfy( 7;<‘:_ /W/z:' AL 2l At sbuaf/f

% 9,
o, 2D ) bl M { ’CC@ o /é‘aé{

o //--ﬁ‘ ¥ S f/) ,LA:T ¢ 7_/(1"3 -

G . (S
T

Lol lon }lr 1//: f_(‘/

ity O %fuﬁ

N éf/‘fv%/uwuvj A ol near i,

Tl gD ,,j,,&zz/(“._ak&:.‘zé!{ai ,J_
. : L. ¢
E—— ,.___._._WQA.,,,,Z/w . //7/70 IAM/Q{‘ @zﬁe; L}Q_S_‘i.cﬂ_/é, cod A en ol

e 117 1leal 5% ol /_1 é&pu&o/ B fié—fa_._f._/cz > _elan @ fretCriend c,/
- 1 ’ /(f/(_ e /g,f (e /

/Wé?/) AR, B = fo wcwy»f A D / ’/_/:z/ﬁ@f

—

m bl T /n/..zfu,,o/t/m/ﬁ' ; [ codekedd AC /) 5
= | = e /‘ '/,/ G il lee i e LCJCIWMM

L

Cpop «a,;;.;.zm/ﬁél
e L Covvpotnol  tierd g n T At a7,




g L/ﬁi& A e

2L e ey

_d //‘Z(/léz/tﬁ'u’ C e —Z_(-/\fl:
P Py u‘} )_C.L &mky BT S - 0 P - O ol /j «;4.’4 P = LuC.QéI/Q ,,“,éﬂc//
w{ (. écnzg«c

y2
__.;.LJQ_C—C\&éka(j,,."_ﬁ 6_‘?’ (/ .2 DtaAnad. o S T
/) L/r' r.pr/ (= r Co—

/ S - {l (R L-‘('u){j] r{b( Al //{—Lf; Coorlorsd
#@Jgu_fé/ _5 O.:;.( ___._M/ C,(/5 O# " aﬂ__fﬂ:_WL.ﬂ:h_“?_L_ ‘,_’éi _____

__,;_L.‘z_'ﬁ:r.;t_-zgg__k -
/ Z{__r._u & Mi.éb e

Qg1 L0tin T 6//@

7/u LoolludB o %@6@_;&.@%_ ot
Cle el KLeod majﬂmﬂ@( e el g i Bl Qp/{f/(, . o

- iii—ié’; T
’f o

},r,uﬁff_}%cl)‘”g : e Lz
e Dtcaned %;M;a@mg__- m‘,,,ﬁég_ ,é"LQ/Gé «QE ,ﬁm(

| dpvo  dedsgesn  S$S°C = £0°C .
L e dl locy  d el T ,é/a{&ag -,_ug AN ij R

bw&, i Ll i b R SRR g
PTTT o Léld-éj( 2 D /C%L, S
u‘_._.—-

lo  {2e fzm,z,ﬁﬂ(
. o leem. AalL M_M ._,4(_(;2._ T

B .,.,Ac:,_-.c./__czéc(,if__,)?féc.— el pagteeliial O R T A —
_ //@ C/MAQZ_-_&;#@ZUC? caliiy
2oC. 8 ndiae =

CJ\K-J {‘/0‘ 3 >
4

T _.*.#M_,»&LM-’@VM; .
e ;}-nu'(/Y( Pt b (G L?’ L SCs BT o D o 1 Yl A 72
y S { =, -
iy — . ' P J- o
P tz-;qg:.-t,.":q;i.h—-;wswt e Zuu_k{ etoad LD Letireot o P00 C -
d -
Apee A g Ko, oo L

R Lk ’\é/{ oA KL i
d
7’{'_(' !44.4,4 (l._.-._...i g ..e(( ey

I .

A A B )
J. 1%, , -

E.ie c_<._ st IR 75 M /é__;#‘a.uf/ﬂ/mﬁ /}f.-c?f. PR (re 4.

GJ % Al 3
S SR SIS S ._../L.f//@,.v}‘ /J"") /-Zé ﬂ}r-(.'l—/“) (,‘
‘._..44,2:{:/_&.&)’_\6.{_ _Lézgk,hé_zé_z_zi L2EL £ R / in P Y S - B s M[
[D lereoen (Ko

e e e J - -__Lr’?ijz._..AA,_Luvj _051_,@ R "'.f'_fz_"ui,.L.{
R Y S0, SO £ S 2 ,kL,é_'L,'_n:_&{.._/_(_.-.,j,u_’,(»,.é‘r:llv‘_LQQK el
vl i Hde ceo LK Ao cé;w
AA,  sercraaa nc A, sewve  dbtiael s Sollaa. eg[_ J(_/éJVQé‘m
;@#@C/VA ‘(/;mZ:s 2 f/ﬁ Lty orkalod e A . goodeg . —
4/{ ekt P O szL,Qf, _Lxﬁy_azé_w(o fﬁM&@Jw/ --ﬁam_alfl Wuw_.

: »(» 2! J.k TS V\JZZLJ;_MA&,

__d.ag(( =k ‘4*—-76,-_A e




I S - fkdcf 4&) vffu. Ahm.._@x_af)obﬂ/zé Z/c, L‘,_fc/zﬁ‘{ 0‘/
ALt ':7/.)(:[ (t 61. (’/ el

l')-LUl/if

L CC/L':;/L/'- o A x—/f/i{/\ = aL A /‘/
o N 3
e D G T L

{ -
/ / - -
R - - PN, ST E 15 W SF . A g
{ : !
Ao,

Gyt Aag
¢/

~t Vi re
v Re At A -

/'(C},-"i;-_ 2

I A g 2 S 7
: . ;_a;,) IRSI: ./L -O«.z,&c.'/_. sl L{;’_."._L.‘.”, RTI4TN A L v
. g ¢ Yo "f‘
S e 2 O A SV U5 P

st 2ot sirs

i -___/:‘,.w.‘a‘rf'_,/ = _/.{o,_(/@wae i

O AR A M-:'.-;_.s"'/ﬁ.f_-.f_gsj;,-._x:fi A t,, s of
-..5; ‘:.'. o ; . . f e

S T I A C AR

i s BB

".-'“C./'(_/{-z I /-(_1 A_;._" SR Y (‘j(_ febly % r'f\;lé
V ¢ &
,/)«(,uéﬂv(./(t& LA e AT CQ /& P A Ctnd = @/uc“,&,mw <
e s e !:;-- C{«u (,Ac:»ti- - ,)_ DA L
. ,g;g . o wn-wv"f‘gﬂc Carrmp San. Lania
é,("l th CAN ey, 4 asti & f-w\_@’( r"fu.»/y(

..... bk olodonnncpanil

con A Log

3
d/ d A0 L QA;LA.L(.
. L_) /VL L,'

Lt G Y DA Ar id
¢

-_‘__CC-J‘ {

: < L QVL_W SS= i ¥ LéM
Sde s Co=> <5l o7

. {{‘Cw Ry Ul’/uv f’_).g_,;a LA _f Rt
A fAC AL {

= H — T = O — .
(> 2Y.27 7% g
. fo  Asnanse. . Coin  Liccen cy neleend . o ol P
o pw@’f R Y | } ‘/‘ﬁi /),dmayn/ée sthesioal v el g Ay
/X Lo Bogd Sy Ags suead & N M X >, W WEE el ]

| Jdaten  Qetmegacle B Beed . R gsleoted | Dunce

L 7 .
Waf;/fxm,uk SC‘({!{ i l::Q_—:r_vm.}cry:,L..L At}
: LD({;‘;L : _a L_C_oC.zAj/.} Ay 7 St

5 (A@,_ [@/L@J
(—y Lzl.y?/,;brx‘f“) Ca

Wl
Zd2 o]

/'-(7
(/-r A4 ".)’C’- /

Copraband

- Jami= Y L. oal o

. —_— N, PO SR . S lcfi-u\,a,uf _____ va__IHoce.ag

EE— ﬁ________(,,()fjpe/lw /J/ zufv(v/ ' ,@z‘ﬁvv rooele pecie Aes,

- Lies (,.-Mo ot ,.car'ﬁ{ S nnd o
o T el it ( N oL %;x_ _edew T, T

. N ’;)c?fftv(/_mﬂ......m LD (A aoed ]

J ,L\z&wée@i.: el _//‘C./ S oceling. [ pcae o Lale

S inksanXon

e, ),g/g,g/ﬁ(gcz/f é(v/ie, o

L ; W{'J oﬂ?\_@.d_.'/’,;‘,ﬁ____._____._._._

ST o T R

‘ : = .......
P Rt 574 g;@uﬁ(_.v__c.é'___ R



st
X e
- e o G e i S i L

ol e Lo Y. TN L:;f [

7o

"y

i - Yo e A S
= z.\..":\‘v Ui f - T ,{,,-'{:,ah,. f,,v, L sl

el 2l g

i
(LY. S50 1 1 PSSR

- .
i s:?‘:?“//,ca,:v/f'ﬁ Attt

.

¢ e

£

P Oi!,gi.-'L-‘?‘L-LE‘,W'T}:(:_........m.ﬁhfc‘:/.{.. st el R g D

S
Al p RS2 L L L

"} T
/LL /; (el R R Ay Evmme e Ceal o Te T

;

£ - i . . . ) . J
7—(9/(‘/5%-‘} ot L/R i/‘@kwu;«:ﬂ{_ M Sl (2o %W .(,J/\{u{ﬁ( . /wac{ /(f e



e ——— S

HIMLJ.? oAA e C_C/‘y —Zt; ol e A i ds O
3-rach Jlork witt 50l o JM,L,L\,.?J o o (oo,

O/"‘:’Q— Tie @W&M QM@L NS ¢ e ol o
. o
.L_ (D {ALCD &M.A_,.‘_.LJ/\ LTS /é«fr Tz i teW&/ul,/] S S 6 i

Lma"é " 2 7 d’ /( VA O:/ (s _.;..pés»:yt.,..ﬁ,.. A _/{’;%_ ((
}S Litasdang A /'(/4' d,u'n S e f[)/bum AL r?/(du‘mzm Py C%Z:/

__._/%rvvaz:g_- C_//Wv/)d"l&(\-c/ s pcdrfionce i g BT,

AeocTing. , OO Avce e Eant,, /@c/{l W W C;/"@L e,
./rzv;% alag Qc,o%@’//wu@ c_,? /C;/??mfjﬁf i@ koot , A

: C&MJV&/L) / /4(0 /{ﬁ7gp :&/\.ca{ ; C/r,«/(fe, =3 %{@i s /C( D | Aepitat
ﬁ/ ,,»/6( c’.c,cyf /Z;((,,(" % // M 7 /94_/;/( /f,"f(_’c-.n-/@ 0]
B . (jl M/} ,c,,/g, C«—b SR ,’C_—:f e ./_,‘_,;‘/\7 2 jf)r.v',z__-/(fg_-‘/_ 7

/ 1'() i.‘ i ‘.‘-(,ﬁ--c,/b S!J A —y*l-/{/{.u-j iy
A
&

; 7“&0504;1 d mméy C(/Yt;(:c /b(a(.e,e/ cko{p/érrj Y~ Cor  Covef

. ﬂw&-';fg. Lty it Aretoleet .

/WJL@ Tetlow, d olol.. ,vrw%,cm .

oj/l o smell | B0 pek peverof o Lol

bt”yg)ﬂ—mﬁ. £, 3= oﬁcwa/fv’var/Q )J /5 5 c;f c:{,a/mfi@/ (Lféruw,@,

Lol 7C sl y 4/{/(”4:/{,"‘5, {,//cf”( XL ﬁww/({ -’/‘i_, ool B e

Z\-&nﬁw; L uy/&,uctu’) jm A & Y /fd, Lot . B oo A /«:/u)f(

|2l lek _7(4,/{/6 &,O{ /"‘ncz.;«/ /a;y“f,, cced Jﬂuil e f..,f:/ a///:a S—_—
Z(/bd/(a" Kﬁ /Cze; ,CUV\,C/CQA/JA g ) M R e ,g/{ M /Cﬁc

__..@(f’évtc VV(. = /z’\e,, COPA0 ERL. émw @l /W/ﬁ:;m( ) WWJJ&K—\‘ wl
Lot SV ox tczém sy A d)  asstal /i’:—twf;'.-&bc_.a’e-( L oetliaciec
.&,,(?Lg’/g/wwf sl A proted _pova. ol ot el .

i S yvrzed . /{av,u{,
1 d plocect %t —eAqaTada ( Shmelbyl, & bniana, ST~ baligl



N v -

0/.9@% hewa ., touniFeq L 5“__..‘.;1

& /&\ LCQ/LG,CL 7;4 C,cﬂé Mm /C,,AOAL_L-.LQZJ Am/

/ (u W\«ée o &Q_MQ{@(. B

Bl Ao paﬁagl,: 17 o =T &cyg a/%—D

= *,Zsté;(, ponnf ke

75 /)/(.(,(‘(/)JM enlX  KoT /J/MF (&M/%e(f/t&cp/ e mwﬁ,) o[

z/ﬁw— B R . 0 /er / x_‘"/ C),__Mvé_(/ﬁ.icga/’

Ll

[f,é-‘/ " 4 ,cxr:f\.,u&?'t—f-r—cﬁ/ g AATTAT

B W & 3 g

S YW F AN 'Q, jﬁf*"f el .. Afu» an. A 4{54«.:. el PRSI

) (/9/;’ c;/u.cyu?fg) | MW(/

5 &[\.S/L/u:é!f«,a / ,{/T{.._,-_‘é)ﬁ.b 3
...,J-{Z- ,L/Lz (/&?é M @jm

7 {-i;“"‘"- a
! 1%

{
o d=C-CHz

5ol 5:»%,5 1244 mwu&mféﬂuﬁp 04

. ..TA-., :cappe/t /cwo'éwr(/u.pa{/m/w@f
/&«/D' /ch,az&o /$ /mc'«/ dm.e M?&L erid

& 7c5 k/
. Mzuyn/éi/{tj(.. 4/5 il ﬂw%mg/ ﬁb;*’ o

e &m(-of B, N

Z: N OLnEta S

e M(c_. JC?QC/(’ ....QC’U‘L-VL\

RS . DA

Fzﬂ’t 2 A y Mm/{»—"/é Lt
-.L;/w:xvo tangoleds Lol reAs. . peele . Pasie. ke L. xc,}u, P
A 34/\-«@( A lecsant L.a«afu&-a/
ACy . Lol ?(—C/C[y(@c/ 37.9?; Jﬂ%pi‘c‘/&}(

W}M ijwé /bm ‘cs/ /5-‘4, 04//{%;/05;24,,

bmmajg f:)flf_fa,nﬂ?fifé A m%«m —ym,

3 lda:ﬁ% d,.r.:/w yé‘fﬁgé@m S——

fiﬂfrztféf/w.fﬁ /47 Waa Mi%ﬂf/{w&é . - YARY, ¥




e :ZE@CQB aﬂ&ﬂf@wx&‘f%gﬁffa/&j{”

e . S FY SRS s s e

tey ; i 2 o 7 .
ey Mﬂgf JOG y - EFC IV A, et
L Clr ) @t Ak 5 G Y Qéid?}mﬁ«% s EENTW Mmﬁ%meﬁior

el é@p%( e ci w(/.,t—o el A ot At A NP ST

ﬂ@%u}/tm,ﬂ{:}y/} ja’? A, ﬁﬂg:ﬁ, gy rlcde L Ftg

i _f“ﬂ,@mﬁvj!ﬂ~w/_ a&ﬂm M«zj-_. Wmfff: bl *QJ»EWE@MT—.:,JM&V.& < S i SO AR

<
0"

RN S Y.V S IV B mxmaﬁal&uv( ﬂﬁ,@?&gwﬁ:&yzﬂ,.,kr,E,zf-. it
c}'fhw&'/éﬁ@e;{j Lol mpoeliel Aze  gergpOtimed oslA AHCO)

| L. ?}f&'_ s T W PV ‘;ng_ sy *f)ﬁ *'{: w‘}?}hﬁﬂﬁ%ﬁ/ﬁ_ W ﬁi-uf“.;?p‘ff:"'g'-’;@’:lsl_f.:,(f}i;ag’.’mi{giéf‘i%;i. ._._92.5’,.‘..7‘51.-2_3-7 a-

The  Ligcncl bk . Feed. ool llesf To. T oldr aily

. | Ic/uy/fﬁfw&ﬁm{ e ?mf(-u\._g_, RPN 2y S NP ‘j ‘,,2?’. i K el P

vt f

Nl g foo i, Ao odenT TSEC e S0°C o P Carrnga@aaned
o FICIETN S0 B8 2 Vo R A,,,v«i‘f\!\ ”&«*’%QMM@M F«E%}z_z,ﬂu'ﬁ@k“;jiﬂdgw -:[:: s

L swlaion . T€ e awmes j[mxcg oo dadteng g, e
g t“\.’)tﬁ‘% i bttﬂrz“";ﬂz-ﬁ‘:w&'\_ g e e e e S e

. /4@3,{.4,«;;6 &r_‘d

The g ij e, cwongproennel araragyledy gech. ton
4

__b./}_/l‘é:-:.,ﬂ C’)JJ:G&'Q T i ?é " -_ 'ﬂn.trl. f'""“‘« o ‘&""54”,{*}{4_%2 _.r{.a“hPx"‘\-"uig s __t-‘-;;}_. o) __{.::’:(J:Q'Lt:”{:m__ e .‘:S {)‘QO AC; -

/ " — - S
A Ay LA DE S e PAPAT A Coclnparmtle,  Lpegpang Y oo S IS |

' : o
o /(Lmﬁ lang. . coomple ol &85 8o csnnpessecd , JThe  Cancrgmeoned
UL r

.;,(9/ ,z&“;#@____.am%}wﬂ,@é,;_.w:&amgm.‘,:‘a;ﬁ.zm_.__.f A b G Ceadrv ped
| Burre g LAGL - cxeAado LG5 peloleed 0"% (D fpan G ureN
N e mlecan. Aodl S Eovsiene Pl Ty NG opetrtey __

| o orinel  Acel  olinoiteedd | e Touk Lade oo e
Lo palh La. KHe, »M%Luﬁ,&, ) /J% add AR sel

o 7 Ak FeiTlde . The ﬁ)’W&cha .




s oo T e Cneh LAy 4l il TZQ NN o ol WU A ST .Y
; a‘fﬁ?&t/ : Mﬁpa‘vaj«m A A /c)/ff e ,mw/{/ayg« P rw{ u;/ gz) ~58”

G P i
Lt g
L T
| ~
. .,.;,_w_u L '

’.f\/

//@& @Eu //M, G

S ,’/»{T‘ L / L-ﬁ"f&.'L-;.M.wm.V,AM.(;T;‘,L{‘"LT'L. AT W 0 cooeteor W AN AU S S U SUUOT PRV e
=gl /gcy""lc‘c/ A el : .
« é// T I = A

AL L,
rd
B RN W e G R

-

Corcmi e VIRl e g T N

A S 0 QLA/\./V’(

- ot - i
IR SRR A A f.i@f.,f{;:f{... NP o G .L-rj A { C.-..z-.(..x. sl T [ s N
o

'3”"?;.«.“%,-: C { . . . . .. A . \____/’

i TR e
i - - - e - [P — et e e e+ 8 e g nra s+ S L L s -

1

¢




TEENTREEOI

‘M,n Cafﬂ e

, L teimaLeol T ffﬁ*{gmkd (:rxg}rﬂ
Sove e /Ua’/‘/CQ? x@im Ao Ao

LS @Lu fak M S T

Ll O

b [ ersed 71U
¢ o

7 Ay

e

/ tczc/w)/;l:""ia/&g ted A en. CHioH. = — :
TEe /CLSZJ{ L;j/uz,z CA}/Q{G-L> Cag <Cada A Ay .

ALAAN, ’}'i‘&./ﬁl R {"/{
J 7

.
= £ , At
Ceekliy 240 Moo Adilifiesg b€ e gl

€A

X - o W ,

4 LT { (. J APV - ("’«:,
y g 4
4 {-‘J .r_ W I ", - Y {259 ‘3.,.,._, e .a"‘*'\-‘:-u-«

Lt eanka e 43 r\_vué«f:'ﬁn

LAy 3Ce L v tms

. __(:‘,J'L,@j, .-r{e !.:?:-ffr?f.ka‘ 8{“."“, ‘3“ ——

il il ind

Lttt A R SR (R i Y

L
L WP S, S

AN LSO A

; '
o

£V

G
Gorsrgranid -« eug 2 Ctuls

e,




WISEST Essay
Andrea Hodges
Computing Science
August 11, 1989



When first coming to the University I did not know what to
expect, Thoughts of being assigned projects that were beyond my
understanding were present, so when | reached the department of
Computing Science and was shown a Macintosh FPlus™, | was relieved.
Then when | was introduced to all the members in Computing Science
and saw how many researchers were using Apple computers™ | was
surprised. | was then shown into an office, and even though I was
familiar with the Macintosh™, | was given the "Approaching
Macintosh” manual. | reviewed what | was comfortable with and
then learned new concepts that | would be using. | was able to work
independently while learning at my own pace.

After | had reviewed how to use the Macintosh™, | was given
several applications so there would always be something new to look
at. | also received many manuals to assist in learning these
applications. | was given some applications that my supervisor,
Marion, was familiar with so I could always ask questions about any
problems | had. Then nearing the end of siy weeks, | was given
applications that she was not familiar with so | could test the skills |
had learned over the summer. This boosted my confidence with
computers. I was able to figure out the problems on my own which
increased my knowledge of how a computer works and how to use it
effectively.

Rfter working on the Macintosh™, | began working on an
operating system {(UNIH computer). This was very different from the
Apple™ as it spoke in a different eomputer language. | started
working on a learning program where | learned that 'cat’ meant
'print’! It actually was not as difficult as | thought at first and |
understood most of it! UNIX was a change for me since | had been
‘brought up’ on Apples™, and after realising the difference in
compuiers, now | would like to ifearn more about the many types of
computers,

I was given projects to work on throughout the six - week period.
These projects varied from scheduling labs for computing courses,
enrollment for the courses, and money gliotment for research and
teaching. Most of these were from different applications so | got
‘hands - on’ edperience for the applications | had studied in the
beginning. I worked with Macdraw, Macwrite, Microsoft Excel, and
Microsoft Works for most of these projects. Some projects involved
linking two documents together and others involved fomulas using
more than one cell.

My superviser, Marion Paproski, asked me what kind of projects |
Wwould be interested in. One of these projects involved designing a
budget applicable to myself on a spread sheet. After comparing two
applications which a budget could be designed on, | chose Microsoft
Excel which had more options for what | was interested in.



Another project | had chosen invoived another spread sheet. This
time though, the spread sheet was in Microsoft Works. Since | was
soon going on a trip | decided to display attractions, restaurants and
activities in the region where | was going.

Rfter my spread sheet for travel was finished, | began a data
base. At first glance a spread sheet and data base look familiar, and
the only notable difference is that there is a separate "card” on which
the data is inputted. With this card you can input al the information
relevent to one topic at once without looking at the ather topics also
present in the data base. The data base | worked on dealt with
addresses and phone numbers,

Other applications | worked with were more specialized.
Hypercard, a "hypermedia toolkit", deals in the Hypertalk language.
This computer language is very easy to understand, making Hypercard
understandable for everyone. Hypercard is also very useful - it has
organizing stacks, art clips, quotations and much more. Another
application | enjoyed working with was Power Point, This application
is for the preparation of slide presentations. It includes defaulis for
slides, notes pages, and notes for the presenter. This is alsoc very
simple to use. These applications were new to me and therefore very
interesting -~ | wanted to learn everything about them and | did!

In finishing these projects | was faced with outstanding
examples of technology, the printers. One printer, the Laserwriter, !
had never even heard of. This is one aduvantage that a University
computing lab has over a High School lab because they have a bigger
budget and can afford the latest computer 'gadgets’, The Laserwriter
does a faster and more professional Job. It prints in a few seconds
what a normal printer prints in several minutes.

In finishing up the sig -~ weok term, | started to do some
programming in the language BRSIC. My assignment was straight
from the Computing 261 course. It dealt with writing a proegram to
update the bank account balances of a number of customers in two
versions. One version involved inputting data through READ / DATA
statements. The other version dealt with the input of data via INPUT
statements. | had some documentation on BASIC so the actual
programming was not that hard.

Since | had not had much experience Wwith editing in UNIH, my
supervisor asked someone who was working with projects on UNIH to
et me do something. Finally, Rod, a programmer analyst, came up
with some editing | could do. For this | had to learn a new editor (i),
Wwhich is a visual screen - oriented editor. There were some
similarities in the two editors | had worked with and a lot of
differences. Basically, | called forth a spell checker and made note of
any errors in the file (the other 'spelling errors' were only words that
the editor did not recognize as they were specific to the file). Then |
went into the file with vi and physically made any changes.



My final project involved the Powerpoint application. [ made &
slide presentation for My supervisor that she would use at a later
date. The presentation described the registration for the computing
department which is separate from the University telephone
registration. Involved in the presentation were flow charts, outiines
as well as handout Pages, and note pages for the slides. i made the
decisions regarding title pages, borders etc., so ! had the chance to do
something on my own.

| really enjoyed the WISEST program at the University of Alberta
for many reasons. | became better acquainied with the campus and
library and therefore | wili not be as intimidated when | come as a
student. Before this summer, | had no real plans for my future, but as
a result of Wednesday meetings, many new fields have opened up. By
sharing insights into their own faculties, many other WISEST students
have benefited. The faculty of Computing Science has definitely
become a possibility whether it be a degree, or a few courses. ! have
learned the value of computers in today's world and the WISEST
program has definitely helped,
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REPORT to

WISEST Summer Research Program

by
Brendan Maloney
with
Professor E. A. Richards

Depariment of Clothing and Textiles

August 1989




During the six week WISEST summer research program, I have been
privileged enough to both observe and become a part of the Clothing and
Textiles depariment. At first, mv experiences dealt in a large joint research
project headed by Prof. EA. Richards and Dr. N. Kerr from Clothing and
Textiles in conjunction with Dr. J. D. Scott from Civil Engineering. This project,
funded by AOSTRA, is intended to design geotextile filters for sand control in
oif wells. This requires a variety of testing and a large amount of research
whtich calls for the assistance from both fields. Secondly, I began to work on
the Historic Costume Study Collection. This collection is primarily oriented
toward the studies of graduate students and is always in constant use. It was
this variety in my work schedule which enriched my experience and allowed
me o participaie in so manv activities.

One of my individual projecis has dealt in the testing of the durability
of certain selected geotextiles to the chemical environment typical of a heavy
oifi well. While testing textiles in oil, the specimens become soiled with
residue.which has o be removed before further testing can be done.
Therefore, a solvent was required to clean them without harming the filters.
To test their durability, many fabric specimens were soaked in the solvent
which would be used for this operation. Then, to determine if any
incompatibility or degradation was present, random samples of fibers were
selected and their diameter was measured with a polarized microscope
equipped with a micrometer. Of course, any swelling of the filter fibers
waould alter the physical properties of the filter, so such data would be
heipful in selecting an appropriate solvent.

Secondly, and primarily, 1 completed testing which determined the
Apparent Opening Size {AOS) of seven goetextiles. By taking glass beads of
regulated sizes and sieving them through the iextile, the openings between

the fibers could be estimated. The textile is then assigned a number which



corresponds to the bead size where ninetv-five percent was retained on top.
These resulis, in conjunction with the known grain sizes of the soil, help to
approximate how the textile would operate in actual on-field conditions.

My experiences were not limited to the laboratory, however. In the
mornings of my {inal few weeks on campus, [ assisted in the preparation and
reorganization of the Historic Costume Siudy Collection found in the Home
Economics building. Supervised by Suzanne Peterson, I became acquainted
with both the restoration and preservation of historic textiles, Such an
activity helped give me a more educational experience in both the working
field and toward the diversity within the faculty. In general, it was a very
rewarding experience.

Throughout this summer, by both ob serving and participating in many
varied situations, my overall undersianding has grown and matured. Not
only have I been exposed to the tremendous occupational areas avaijable, I
also have been conditioned towards the regular discipline of working in a
laboratory. Truly, without reservation, it can be said that the WISEST
program is an excellent method in which students may be introduced to the

university.
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Lucia Chen

DEPARTMENT OF CHEMISTRY-WISEST 1989
August 11, 1989

‘Working in the department of Chemistry was a unique and enriching experience. I had the
opportunity to work side by side with other researchers and actually participate and contribute in
their research as well. I was able to work with two research projects during my six weeks here.
One involved free radical bromination with consideration to the solvent effect. The other project
dealt with determining the reaction pathway (homolytic or heterolytic) by which

o, -heterosubstituted ketones proceed.

The free radical bromination reactions involved using solvents with different viscosities to
determine the effect of the solvent cage in a reaction. The solvent cage is a phenomenon which
occurs when the solvent molecules surround and "trap” reacting molecules (as shown below).

C > 2

R- HBRC_ O 4 sohetaug

The reacting molecules could not escape while trapped by the solvent molecules thus a reverse
reaction could take place. A very large solvent cage effect is connected with very viscous solvents
while a small cage effect is connected with slightly viscous solvents. Researchers had observed that
the rates for free radical bromination reactions were directly proportional to changes in temperature.
Viscosity, however, also changes as temperature changes. Thus the researchers I worked with
believe the rate of free radical bromination was due to the viscosity of the solvent and its
subsequent solvent cage effect.

— During my six weeks here in the department of Chemistry, I worked more extensively on the
other project which involved determining the reaction pathway by which o-heterosubstituted

ketones proceed. The o-heterosubstituted ketones could either proceed in a heterolytic (hydride
transfer) or a homolytic (free radical chain) mechanism. oH

0
PRCCHX + YH > PHCCH, + PRCCHX

ot~ heferosubsiruted  hydeide homolyhic H kot
ketone. donoe (free radical chain ) (hydeids. fransfer )
Techniques used to differentiate the two possible mechanisms involved product studies (PhCOCH3
versus PhCHOHCH, X), the effect of initiation (AIBN) and inhibition (dinitrobenzene), and

observing EPR spectra for other electron acceptors. The studies I was involved in primarily
concerned the homolytic pathway.

Competitive reaction ' Y o 0

N
DMBI . (_\_}.E‘;éﬂz ——— /l\ CCH,
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—— Y
./ Y=BrC_l \//\.““—l'— //\H
X = Br, Cl, F, OCOR, OPh, SO,Tol _ _ B

Y = P-Br ky > 8 X 10°S™, and no B was found. Thus ky > 10° ™



We discovered that the products for a homolytic pathway dominated and we analyzed their percent
yield to help determine the rate constants for certain intermediate steps of the homolytic reaction
(k). This would contribute to the detailed understanding of the homolytic mechanism and could

assist in further understanding of the possible pathways.

Through my experience with the different research projects I learned many different lab
techniques. I learned how to run reactions which involves using high precision balancing
machines, making solutions, using a vacuum line to degas reaction tubes through the freeze-thaw
method with liguid nitrogen, and sealing the tubes with a torch. After letting the tubes remain ata
constant temperature in an oil bath for a certain period of time, Ilearned to open the tubes and run a
gas chromatograph machine to analyze the products. I've also learned new mathmatic applications
to determine the percent yield of certain products by analyzing the peaks made by the gas
chromatograph.

Further techniques I learned included titrations and using anhydrides to remove H20 from

solutions. I've also learned techniques to determine the melting point of compounds, This
technique could also help determine the purity of a coumpound. I have also observed technigues to
clean reaction tubes and other glassware, and techniques to purify compounds through
recrystalyzation or distilation. I even had the opportunity to watch a lab member fuse two pieces of
a reaction tube together through glass blowing.

The six weeks I spent here on campus enabled me to experience a taste of campus life, I have
even attended a chemistry lecture which made me realize how complex chemistry really is. I have
enjoyed meeting and working with the people in my lab and they all have been quite friendly and
helpful. I also am very glad to get to know several of the other WISEST students, and even
enjoyed playing hackysac at lunch with the people in another WISEST student's lab. I also have
had the opportunity to use some of the University's recreational facilities by occasionally going
swimming after work.

People here at the University were very friendly towards me and I feel when I come to
University I will feel at ease here. I still wish I had the opportunity to discover further fields of
study in science or that the WISEST students shared more of their experiences with each other. But
I definitely believe now I have a pretty clear understanding of what research in science entails.
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The initial reason I had gone into the WISEST program was in
order to gain insight into the university lifestyle. That was before I
discovered I had been assigned to the field of nursing. My
expectations then changed from hopes of exploring the university, to
a dreaded future of cleaning bedpans and making hospital beds.
Now, looking back over my six weeks of gloom and glory (for with
every job and every duty in life there are both good and bad times) I
see a time of both exploration and cruel labor. 1 found that
university was not only a learning experience, not only a working
experience, and not only a social experience. It is an entity unto
itself; all parts of university life must intermingle in order to make
the being whole. Thus, I oftentimes found myself contemplating the
mysteries of life while walking to the library to do a search, only to
come back to the office and measure urine.

The experience can be broken down into two individual parts.
The first could be seen as the immaterial, or soulful part. Within this
area can be found those experiences which appeal to man's emotions;
such as social relationships, or new discoveries that evoke new and
challenging ideas, to stimulate the mind, and in turn to open one's
eyes as to gain insight into the world around himself. These
experiences can also prepare one for the challenge that will
unknowingly erupt at anytime in the future, or even moreso, ready
one for known challenges such as studying at university. The second
part of the WISEST experience could be classified as the more
physical part. It is here that we find ourselves putting to practice
the knowledge and feelings we have recently, or far back in the past,
gained from soulful experiences. Here at the university there was
much of this type of application found. Again, as with the soulful
part of the WISEST experience, we can learn and better prepare
ourselves for life, and the upcoming future [for the future wouldn't
be the future if it was not upcoming(or would it?)]. Thus it is seen,
that through the WISEST experience , just as the two parts of the
experience are dependant on one another, to become a whole, so does
the WISEST student, who properly applies himself, and allows the
two parts of the experience to further unify himself and gain
knowledge.

Now, it is important to discuss the different experiences that I
have had. First, let me start with those on the soulful level. The first
experience, and definitely most important, would be the Wednesday
afternoon meetings. At these meetings, I found out about different
reactions to the situations that the others had been placed in.
Through this, I could further see how personalities of people affect
their job choices, or the affects of working in a field where one would



preferably stay away from. For example, I saw that several females
were not assigned to the job they had applied for. As a result they
did show some interest but were not greatly enthusiastic (these are
observations based solely on characteristics exhibited once a week).
I was also able to experience the greatly growing force of the
women's movement (I was once threatened with brutality for a very
conservative comment that was, of course, jokingly made). From this
I realize that the world (at least the UofA) is no longer shunning the
idea of non-traditional roles in the workplace. This helps me so I can
prepare for this change, and be ready for extra competition no
matter what field I enter.

The WISEST meetings were not the only place that I had these
mental experiences. On the job I was acquainted with the true
meaning of nursing research. I I soon discovered it was not only
cleaning bedpans(as will be discussed later) but it involved testing
and experimenting outside of the hospital. My eyes were opened to
the tragic realities about the redundancy of research and it's
boredom. As a result (and for this I greatly thank WISEST) I have
become aware of what is involved in research, and unlike I had
planned, I will not enter any field involving scientific research.
Thus it is seen that the program has allowed me to become aware of
some of the realities of the world and as I have shown, has changed
my thinking greatly.

The physical side of the experience was likely most dominant
in my experience with WISEST. In my first workdays I immediately
found myself working with the photocopier (I copied an entire book
the first day). Next I found myself learning how to use the library,
and now after several weeks I am quite efficient (not to brag or
anything) with most skills needed at the library (i.e. copycards, CD-
ROM, on-line searches, reference desk, interlibrary loans, etc.). My
first real nursing experience was making charts for an upcoming
breast survey. THIS was only a prelude to the horrors that this
study would bring me in the future. Very soon I found myself well
acquainted with the layout of the campus. 1 was running all about,
getting printouts, eating lunch, or retrieving and dropping off
books(it was not until this week that I discovered books could be
dropped off at any library location). Next I found myself testing a
bed alarm system. It was here that I discovered the truths about
research. The task that 1 had to perform (along with my partner
Dinesh) was to test the amount of weight it would take to set off an
alarm that had been placed under the mattress. We had labelled
forty-eight points on this mattress and it was now our job to test
each point thirty times with weights often in excess of twenty



pounds. To say the least we became bored of this after the first
week, and when it came to doing the write-up and statistics work we
were relieved. The horror I had earlier spoke of was now the task
that had been assigned to us. As part of the breast feeding survey it
was necessary to collect urine from the subjects. So it was that we
were given huge jugs of urine of which we had to measure the
volume. Of course, the first day we did this, Dinesh had a doctors
appointment, so I was all alone. Eventually I made it through with
only a slight headache, and minimal spillage. In the end one sees
how this experience can help me to prepare for university (knowing
the campus and libraries) and how it can affect my choice of careers.

Looking back at both the physical and mental strain and
experiences one can see hoe they interweave with one another.
Through the physical labors of research I was able to experience
something new and, thus I had a mental image of what my future
would hold for me in the area of research, and have now decided
against it. In all, I feel that this work was likely the best that I could
have had for this summer, and only wish that more jobs like this
were available inside and outside of the university. Before I finish I
would like to make one comment about the program. I would have
to say that it would be more helpful if the campus and library tours
had been given at the beginning of the six weeks, rather than near
the end.

JEFF STEPNISKY
08/10/89



