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About the journal and submission of abstracts 

The journal of Student Research Abstracts is published yearly on or about 
May 1 by Burgess International. 

The journal is intended to provide students and teachers with: 

( 1) a vehicle to honor young investigators and their teachers by showcasing their 
work, motivating them to continue their involvement in research science, 
(2) a sourcebook for both students and teachers who are looking for ideas for 
research projects, 
(3) a volume to disseminate student research discoveries, and 
( 4) an exercise in analysis of good science versus science that could be improved. 
Many abstracts included in the journal demonstrate good science, i.e., clear 
introductions, methods, results and conclusion statements, and most important, 
sufficient numbers of appropriate control and experimental samples and repetitions 
of experiments. Other abstracts do not display one or more of the principles of good 
science. Students and teachers, therefore, could use these abstracts to learn about the 
right and wrong ways to approach scientific experiments. For this reason, we do not 
eliminate abstracts that do not demonstrate perfect science. The editor, however, 
reserves the right not to publish abstracts that are seriously flawed. Those abstracts 
were deleted from this issue. Any opinions, findings, and conclusions or 
recommendations are those of the individual authors of the abstracts presented in 
the journal, and do not necessarily reflect the views of the National Science 
Foundation, the other sponsoring agencies, the university or the journal staff. 

Submission Of Abstracts 

Any science teacher may submit student abstracts following the exact format given 
in the abstracts in this volume. After the title (in caps), followed by student author 
names and teacher name (teacher), school and school street address, city, state and 
zip, abstracts should begin (after a 3 space indentation) with the purpose of the 
study, followed by how it was done, the results and conclusions. All abstracts must be 
typed (no dot matrix printer) neatly, error free, in a rectangle 6 3/8 inches wide by 4 
1/8 inch long. If the abstract is typed in a drawn rectangle, leave about 1/8 inch 
margins next to all boundary lines. Typing must not touch boundary lines. Messy 
abstracts and those not following proper format will be discarded. The journal is not 
responsible for any abstracts received Students and teachers are advised to 
photocopy abstracts before mailing. 

Only teachers may submit their students' abstracts to the journal. They should be 
.mailed along with a cover letter on school letterhead to: Dr. Steven Oppenheimer, 
Editor, journal of Student Research Abstracts, Center for Cancer & Developmental 
Biology, California State University, Northridge, 18111 Nordhoff Street, Northridge, 
CA 91330-8303. Deadline for receipt of abstracts for each annual volume is Feb 20. 
Abstracts received after the deadline or those accepted after the volume fills will be 
held for the next annual issue. Supplies permitting, a complimentary copy of the 
journal and certificates of recognition will be sent to teachers whose students' 
abstracts are published in that volume. · 



About the Editor 

Steven B. Oppenheimer received the Ph.D. degree from Johns Hopkins University and 
is currently Professor of Biology and Director of the Center for Cancer and 
Developmental Biology at California State University, Northridge. He is author or 
co-author, mostly with his Cal State students, of 70 publications including 9 books, 
was awarded over $4 million in research and sdence education grants serving as 
Principal Investigator, and served on National Institutes of Health and National 
Science Foundation grant review panels. He is redpient of 20 distinguished teaching 
awards, distinguished research awards, outstanding professor awards and other 
honors from local, statewide and national organizations. In 1984, he was named 
statewide Trustees Outstanding Professor of the California State University system 
(the system's highest honor), and in 1992 he was elected Fellow of the American 
Association for the Advancement of Science( MAS), The AAAS defines a Fellow as "a 
member whose efforts on behalf of the advancement of science or its applications 
are scientifically or socially distinguished." Less that 0.3% of the 132,000 AAAS 
members are named Fellows each year. 
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BLUE WORM LAB 

Becky Bottorf, Caleb Tatum, and Derek Lambert 
Teacher: Paige DeCino 
Carlsbad High School; 3557 Monroe St., Carlsbad, CA 92008 

This experiment was designed to examine and define the toxic levels of certain gases 
in relation to nematodes. These levels are easily determined by recording the 
intensity of the color the worms acquire after being exposed to the different 
environments. Our worms were grown and transferred to specially designed tubes. 
Once in the tubes, the worms were exposed to three different gases: methane, 
cigarette smoke and regular breath, and allowed to sit overnight. Once the worms 
had become accustomed to their new environment, they were taken out, spun down, 
and placed on slides to be examined. The worms contained B-galactosidase, a heat 
shock protein. Once exposed to the heat shock, the protein is activated. If the 
nematodes are then introduced to a X-galactose stain, they will turn blue. Before the 
experiment was carried out, we hypothesized that the methane would have the most 
effect, turning the worms the darkest blue, with the smoke slightly lighter. 
According to our beliefs, the regular breath would have little effect, the negative 
control would have no effect, and the positive control would be completely successful 
(all the worms would turn blue.) Our results differed slightly from what we 
anticipated. About half of the worms exposed to the methane exploded while the rest 
turned varying shades of blue. The rest of our results concluded just as we had 
predicted . . Almost 100% of the worms in our negative control turned blue while only 
89% of. the worms in the positive control did not turn blue. Roughly 83% of the smoke 
exposed worms turned blue and only 63% of the worms subjected to the breath turned 
blue. 

1001 

THE BIOASSAY OF 2,4-D (THE EFFECTS OF 2,4-D ON ROOT LENGTH) 

Lisa E. Orr 
Teacher: Steve DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this experiment was to determine whether the application of 2, 4-D 
(2,4-dichlorophenoxyacetic acid) to seeds would speed up or slow down root 
elongation. To do this, five different concentrations of 2,4-D were made up ranging 
from .001 mg/1-10 mg/1. ·These concentrations were then applied to corn seeds. The 
length of the roots of seeds treated with 2,4-D were longer than the roots of seeds not 
treated. The seeds treated with the least amount of 2,4-D resulted in the longest roots. 
The seeds treated with the most amount of 2,4-D resulted in the shortest roots. These 
results showed that at high concentrations 2,4-D inhibits root growth but at low 
concentrations promotes growth. 
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DOES THE EFFECT OF THE OCEAN WATER ON NEMATODES FLUCTUATE AT 
DIFFERENT TIMES OF THE DAY? 

Cheryl Mihalek, Sarah Guevin, Gabe Armstrong 
Teacher: Dr. Paige DeCino 
Carlsbad High School, 3557 Monroe St., Carlsbad, CA 92008 

The purpose of this experiment was to study the effect of ocean water on genetically 
engineered nematodes. We wanted to determine how pollution, if any, varies 
throughout different parts of the day from "Warm Waters" beach in Carlsbad, 
California, which is located across from a power plant. The amount of pollution 
present will be determined by seeing if the reporter gene, B-galactosidase, connected 
to a heat shock promoter would be aggravated causing the worms to turn blue 
because of stress. The nematodes were cultured and incubated in the different water 
samples. Then they were dissected, stained and viewed to see if they had been 
aggravated by the water. In our first experiment, an average of 69% of the worms 
were aggravated by all the water samples. However, what exactly stressed them 
cannot be determined by this experiment alone. Since they were aggravated, a 1:5 
dilution of the water samples was done to determine the intensity of the pollution. 
Our results prove that the water is intensely polluted because 17% of the worms were 
aggravated. Even after a 1:5 dilution, this percentage is still high. 

1003 

EFFECTS OF BORIC ACID ON NEMATODES 

Jennifer Murray, Matt Nest, Sara H. Mead 
Teacher: Dr. Paige DeCino 
Carlsbad High School, 3557 Monroe St., Carlsbad, CA 92008 

The nematodes (blue worms) we experimented on possessed a reported gene called 
B-galactosidase. When under environmental stress or heat shock, this particular 
reporter gene caused X-galactose to turn the worms blue. In our experiment, we used 
boric acid to determine its effects on the worms. Six dilutions of one mole of boric 
acid were used on the worms. The dilutions were 1:1, 1:10, 1:100, 1:1000, and 1:10000. It 
was discovered that different concentrations of boric acid resulted in different 
numbers of worms turning blue. The higher the concentration the higher amount of 
worms expressed stress. Furthermore, when the concentration was higher, the 
worms had more blue coloring covering the surface areas of their bodies. 
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1004 

EFFECTS OF COUGH SYRUP ON BREAD MOLD 

J. Rowen 
Teacher: S.Braker 
Portola Middle School, 18720 linnet Street, Tarzana, CA 91356 

I examined the effects of triacting syrup (better known as cough syrup) on the mold 
Rhizopus nigrican. Two pieces of regular white bread were wetted and placed on 
paper plates in a 76° F room. After two weeks, the mold began to grow a tablespoon of 
triacting syrup was poured on one of the specimens. They were placed in the same 
room and examined for a change in growth. Both of the molds continued to grow at 
the same rate and no changes occurred on the specimen with triacting syrup. I have 
conducted that triacting syrup does not work as a disinfectant on Rhizopus nigrican. 

1005 

GENETICS-FAMU.Y CHARACTERS 

Min Kuk, Song, 
Teacher: C.R. Braker 
Portola Magnet Middle School, 18720 Linnet Street, Tarzana, CA 91356 

This biological study examines genetics and DNA's role in heredity. DNA is also known 
Deoxyribonucleic acid The research will show the likenesses of relatives using 
genetics and phenotype#, by both dominant and recessive traits. The population will 
consist of 4 family members and 2 far relatives (cousin and niece). Each relative was 
studied by their physical likenesses such as hair color, hairline, tongue roller, 
dimples, etc.) and abilities. The results are as suspected my brother and I are, 
unfortunately, very much alike. Also to my surprise, my cousin and niece are very 
different from us although both our parents are very much alike. 

1006 

TESTING THE INTELLIGENCE OF HAMSTERS 

M.B. Goodberg 
Teacher: C.R.Braker 
Gaspar De Portola Middle School, 18720 linnet St., Tarzana, CA 91356 

This study tested the intelligence of Cricetus cricetus by means of a maze. The 
Cricetus cricetus was run through a maze 5 times. Then after a two hour time period, 
it was done again. Then for two of these trials the period was lengthened to four 
hours. The results suggested that Cricetus cricetus remembered the location of food in 
a maze every time. That is my experiment. 
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1007 

SPARK IN THE DARK 

A. Schaffer 
Teacher: C.R. Braker 
Portola Middle School, 18720 Linnet Street, Tarzana, CA 91356 

I tried to make a substance that would spark in the dark, and if I was able to, the next 
part of the experiment was to single out the ingredient that made it spark. The 
purpose of this experiment was to find out more about triboluminescence. My plan 
for making the crystals took half an hour. First I heated up water, then gradually, 
added sugar until the mixture reached 2 80 degrees Fahrenheit. Then I put in oil of 
wintergreen and stirred that in until the mixture reached 310 degrees. It was syrupy 
and ready to harden if it came in contact with anything. After a while, I took it into 
my room, turned off the lights and cracked it with a pair of pliers. It produced a soft 
2-second glow. As for the ingredient that made it spark, during my research I 
learned about methyl salicylate and that it makes crystals spark when rubbed 
together. Methyl salicylate is one of the ingredients in oil of wintergreen. Therefore, 
it is possible to create a substance that will spark in the dark. 

1008 

ARE BUBBLES ALWAYS ROUND? 

T.C. Blake 
Teacher: C.R. Braker 
Portola Highly Gifted Magnet, 18720 Linnet St. , Tarzana, CA 91356 

The purpose of this study is to see whether or not bubbles take a spherical shape. I 
wanted to see if it was possible to make a different shape bubble. I bought some 
commercial bubble solution, whip is made of soap, water, and some sugar. I was not 
able to get entire composition because there is no ingredients list. I took some 
electrical wiring and cut it into 5 pieces of about three fourths of a foot in length. 
Then I took the wire and bent it into different shapes. Then made bubbles. The results 
were that all of the bubbles I made were spherical. I was unsuccessful in making one 
a different shape. Therefore, due to surface tension bubbles will always be spherical. 
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A STUDY ON METHODOLOGIES USED TO DETERMINE CERAMIC MATERIALS 
LOCATED IN THE CRAWFORD CREEK RESEARCH AREA. 

P.English 
Teacher: H. Murphy 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

The hypothesis of this paper is that an experimentally produced comparative 
collection, reflecting various matrix combinations, can be used . to determine the clay 
source and matrix content of the Evie site ceramics. Macro-sections of an 
experimental collection and a prehistoric collection of Evie ceramics were compared. 
Based on the results, it is probable that materials used to produce Evie ceramics were 
taken from the local Crawford Creek. Most ceramics represented sand tempering at 
quantities of less than 25%. This method of ceramic analysis appears to confirm the 
hypothesis and thus is likely a fruitful means of analysis. 

1010 

OIL SPILL! DOES THE TEMPERATURE OF WATER AFFECT OIL CLEANUP? 

D.l. Song 
Teacher: C.R. Braker 
Portola Highly Gifted Magnet Center, 18720 Linnet Street, Tarzana, CA 91356 

This experiment tests temperature and the efficiency and completeness of oil 
clean-up. Three cups of water of different temperatures, 35°F, 65°F and l70°F were 
collected. One teaspoon of oil was dropped into each cup, and then a rolled up paper 
strip was put into the oil and water. After one minute, the strips were taken out and 
put into a test tube to see how much oil would drip out of the strip, and how much oil 
was on the paper strip. The experiment was repeated four times. The results were 
same in all of them. The paper strip placed in cold water soaked up the most, and the 
one in warm water soaked up the oil moderately well, but there was almost no oil 
pick-up in the hot water. Therefore, the results point to the conclusion that water 
temperature does play a role in oil clean-up. The temperature of the water makes oil 
cleanup faster or slower, depending on whether the water is cold, warm, or hot. 
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EFFECTS OF VOLUME ON BATTERY POWER 

Reza Mirzaie 
Portola junior High, 18726 Linnet Street, Tarzana, CA 91356 

This study was done to find out the answer to that question. It was also done so people, 
in emergency or disaster situations can know how to conserve batteries. I first took 
three sets of batteries and then I played them each for one hour at different volumes. 
Then I tested the battery power of each set. I found out it does affect the battery 
power, but just by a little. 

1012 

LEAD TEST 

Laura Boychenko 
Teacher: Mrs. Braker 
Portola Middle School, 18720 Unnet Street, Tarzana, CA 91356 

This study was to test for lead in household materials so that I could find out what 
kind of things had lead in them. The materials were: a lead test kit, a bowl, a ceramic 
cup, and a lead crystal glass. For the experiment, I got a lead test swab, squeezed it and 
rubbed the liquid onto a material. Then I repeated this on all of the objects. The bowl 
and the ceramic cup did not have lead presents but the crystal did. Lead should be 
tested for around the house because you can never be too sure of when it might show 
up. Lead is a poison. 

1013 

CLEAR WATER? 

D. Stepter 
Teacher: C. Braker 
Gaspar De Portola Highly Gifted 18720 Linnet street, Tarzana, CA 91356 

This study examined the question of which water source is cleanest house water, park 
water, and school water. All water was purified with chlorine tablets and then tasted. 
water was then poured through filter paper to see residue left. Later then was tasted; 
smelled, and looked at for clarity. After the experiment was concluded house water 
was proven purest. 
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1014 

ADULT STATURE IN MIDDLE AND LATE WOODLAND POPULATIONS 

K.E. Guthridge 
Mentor:]. Buikstra 
Center for American Archeology, NSF Young Scholar Program, 
P.O. Box 366, Kampsville, IL 62053 

The purpose of this study is to determine possible height decrease between Middle 
and Late Woodland time periods. Long bones were measured from the Ray and 
Kuhlman Sites, located in the Lower Illinois River Valley. These measurements were 
then applied to the Ubelaker adult mongoloid stature formula. The mean was found 
and the results compared. This comparison showed that the average difference 
between the male and female Middle Woodland people was larger than the average 
difference between the Late Woodland males and females. Also, a decrease in the 
height of males (females were not studied) was found. This evidence supports the 
conclusion that the development of agriculture and a less nutritional diet lead to a 
decrease in the adult stature between the Middle and Late Woodland populations. 

1015 

REPRODUCTION OF JERSEY BLUFF CERAMICS 

].D. Wisnewski 
Mentor: John Evanson 
Center for American Archeology NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

In the attempt to reproduce jersey Bluff ceramics two kinds of material will be looked 
at. Both kinds will contain Madison County Shale (type of .clay) and crushed granite. 
Also, in addition to this, 50% (20 sherds) also contained the shale form of the clay. 
Before and after firing it is noticeable that the sherds with shale are harder. After 
the porosity tests it is visible that th~ sherds with shale more closely resemble jersey 
Bluff. However, the firing wasn't quite hot enough and many of the sherds were lost 
because they reverted back to the clay form when they were boiled. After observing 
this it can be assumed that the sherds that did ceramicize aren't as hard as they could 
be. With these results and observations it can be concluded that more extensive 
firing needs to be done on those sherds containing shale. 
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THE EFFECT OF WARMER AND COOLER THAN NORMAL TEMPERATURES IN 
WATER ON GOLDFISH Carassius auratus 

P. Yeghnazar 
Teacher: Mrs. C.R. Braker 
Portola Middle School18720 Unnet Street, Tarzana CA 91356 

This experiment was done to find the difference in behavior of Goldfish in warmer or 
cooler than normal temperature in their water. I first divided my fish, then put 2 of 
them in warm temperature and 2 of. them in cool temperature. The fish in the warm 
temperature, which ranged from 80-85 degrees Fahrenheit or 26.5-30 degrees Celsius, 
slowed down in all their actions. Their fins and breathing had slowed down. They did 
not move around the bowl very often and unlike the fish in the normal water, they 
never once came to the top of the water. The fish in the cool water, which ranged 
from 65-70 degrees Fahrenheit or 18-21 degrees Celsius were frozen in their fins. 
Their breathing had sped up and they were in a vertical position. This experiment 
showed that all living things were made for a certain temperature in a certain way. 
To change that could also change the creatures health. This is important because if 
something is not healthy, it could lead to new diseases which could hurt humans, 
animals, and plants. 

1017 

ANALYSIS OF MAMMAL REMAINS FROM THE EARLY LATE WOODLAND LA 
CROSSE PHASE AT THE EAGLE SLOUGH SITE 

D.R. Knight 
Mentors: B.W. Styles and K. White 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

Excavation at the Eagle Slough site located in Pike County Illinois yielded faunas 
remains associated with the Early Late Woodland La Crosse Phase. Screened feature 
fill was analyzed to determine information pertaining to resource utilization, species 
composition, bone modification, and bone condition. Identifications of mammalian 
remains were made by direct comparison to the osteology collection at the Illinois 
State Museum Research and Collections Center. Resulting figures were tabulated to 
determine the number of identified specimens, the minimum number of individuals, 
and deer body part representation. Analysis suggests that white-tailed deer was a 
primary source of protein in this time period. 
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LMNG AND DYEING 

Alexandra Hisserich 
Teacher: Soly Braker 

journal of Student Research Abstracts 

Portola Middle School, 18720 Linnet Street, Tarzana, CA 91356 

This study was to find out if plants can be used to make dyes on fabrics, which fabrics 
are best for dyeing, and whether or not a mordant holds the dye from bleeding or 
fading. First four plant substances (onion skin, spinach, cranberry and blueberry) 
were prepared as dyes by grinding them up and boiling each with water for an hour. 
Then each dye was boiled for fifteen minutes with four three-inch squares of fabric 
(silk, cotton, linen, and rayon), which, after dyeing, were lightly rinsed and hung to 
dry in the shade. A mordant was made by creating two baths, one with 1/2 teaspoon of 
alum and 1/2 quart of water, and the other with 112 teaspoon of washing soda and 1/2 
quart of water. Four undyed pieces of fabric were dipped in each bath. Then they 
were placed in cold dye for about an hour and then hung to dry in the shade. Mter 
all the materials were done drying, they were cut into four 1-1/2 ihch squares. Each 
square was then labeled with numbers. All number ones were kept as controls. All 
number twos were washed in cold water. All number threes were washed in hot 
water. All number fours were exposed to the sun. The results suggest that plant dyes 
can work if used properly. Silk was the best fabric for dyeing, and a mordant is 
helpful in some cases. The mordant helped the color from fading in the sun, but did 
not prevent bleeding with all the dyes. 

1019 

EXPERIMENTAL ANALYSIS OF LATE WOODLAND FIRING TECHNIQUES 

H.W. Collins 
Mentor: H. Murphy 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

The primary objective of this research was to formulate a type collection of pottery 
samples-to aid in identification and analyzation of firing methods of pottery found in 
the Crawford Creek Drainage area. Various clay-temper mixtures were formulated 
and fired using four varying techniques. After the tablets were fired, a cross-section 
was produced. Sherds from the Evie site were also processed. The oxidation patterns 
were identified and the results were analyzed using a series of histograms. They 
were, for the most part, unpredictable. The prehistoric sherds showed more moderate 
results. The inference that can be drawn that receives the most support is that the 
people who produced pottery like the sherds used in this study did not practice 
complex firing techniques and did not exert extensive effort in producing their 
pottery. 
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1020 

CHEMICALS ON NEMATODES 

Eiline Vasquez, Daniel Pierson, Eric Edmonds 
Teacher: Dr. P. DeCino 
Carlsbad High School 3557 Monroe St., Carlsbad, CA 92008 

In our experiment, we tested the effects of two kinds of chemicals; Liquid Iron, and 
Sodium Thiocyanite on Nematodes. Nematodes are transsgenic worms that eat 
bacteria. To do this experiment we took these chemicals and diluted them down to 
these dilutions; 1:10, 1:50. We assumed that a 1:1 dilution would turn-up a positive 
response. After these dilutions were made we aliquoted 1 ml. of each of the chemicals 
onto a plate of nematodes. After aliquoting the chemicals we incubated the worms 
overnight. The next day we took the worms out and pipeted them onto slides, as many 
as possible, sucked the water and chemicals off, stained the~ over night and got 
results. Our results consisted of the following: Liquid Iron (1:10) was 1:11 (stained: 
unstained); Liquid Iron (1:50) was 0:68 (stained: unstained); Sodium Thio. (1:10) was 
0:55 (stained: unstained); Sodium Thio. (1 :50) was 0:4 (stained: unstained). These are 
ratios of effected worms in different dilutions of chemicals. Our results were not as 
expected, even though we did the experiment twice. With our data as is shown these 
worms could most likely survive these chemicals. 

1021 

WHAT STRUCTURES CAN WITHSTAND AN EARTHQUAKE BEITER? 

].C. Skinner 
Teacher: M. Simonds 
Portola H.G. Magnet, 18720 Linnet St., Tarzana, CA 91356 

This project examined what type of structures and parts of buildings seemed to have a 
better chance of "surviving" an earthquake. If we can discover what buildings are 
more likely to withstand heavy shaking we can reuse the knowledge of their 
construction and employ it in making safer buildings and codes in earthquake prone 
areas. The experiment consisted of a visual survey of several buildings that suffered 
severe damage during the Northridge earthquake of 1994. By compiling the data it 
was apparent that the recurring buildings that either broke from their foundations, 
collapsed, or suffered severe cracks were mainly wooden frame structures. It also 
appeared that tall brick chimneys or block walls and thin stucco coverings of 
buildings' frames tended to fall easily. Many cracks formed at the corners of 
windows. These results suggest that during earthquakes that possess heavy vertical 
movement (such as the Northridge earthquake) buildings with wooden frames tend 
to literally lift off their foundations and sway more severely than those constructed 
of masonry materials. It also appears that steel "rebarring" throughout walls and 
chimneys is insufficient and that the area of the building surrounding windows 
should be reinforced. 
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THE EFFECTS OF AN ELECTRIC MAGNETIC FIELD ON PLANTS 

Heather Yee 
S. DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

This experiment examined the effects of an electric magnetic field (EMF) on the 
height of plants, specifically Vigna unguiculata a.k.a. the Black Eye Cow Pea. Two 
sets of twelve plants were used. One set was surrounded by an electric magnetic field 
generator set at 550mg, borrowed from the Sacramento Municipal Utility District. The 
other set of plants was used as a control, surrounded by a wooden model that looked 
like the generator. The experiment was conducted over a thirteen day period in 
which the height of the plants were taken each day period. The EMF group of plants 
had holes in some of the leaves and three plants that grew up-side down while the 
control group had no abnormalities. When I used statistics I found the height 
difference of the plants to be insignificant. The results suggest that maybe physical 
abnormalities are the result of an EMF and not a difference in height. 

1023 

IS IT POSSffiLE TO HAVE A CONVERSATION WITH A COMPUTER? 

R.H. Kim 
Teacher: M. Simonds 
Portola H.G. Magnet, 18720 Linnet Street, Tarzana, CA 91356 

This study was conducted to answer the question of the possibility of having a 
conversation with a computer. An experiment was conducted to see if a human could 
interact with a computer by inputting messages and phrases with the keyboard. If a 
program could be made to process the· information inputted by the user, an 
informative conversation could be created. The program was planned to be made 
using the BASIC language. since the BASIC language is very limited, an expanded 
version of the language was used. This language is called QBasic. A flow chart was 
first constructed to visually display how the program would work. A graphical image 
of an animated character was used to give the program a more pleasant and attractive 
look. The animation was complicated, but was finished within a day. Creating the 
interface in which the program processed the information took longer. A series of 
'IF ... THEN' statements were used to determine what the message inputted from the 
user meant. The program would then output a message to the user and animate the 
character. The program was completed within approximately 5 days. The program did 
interact with the user, but would require expansion to be used as a useful. tool. 
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GOOD VIBRATIONS 

Ben Feller 
M. Simmonds 
Portola HG Magnet School, 18720 Linnet Street, Tarzana, CA 91356 

This experiment posed the question of whether the vibrations of a guitar's 
soundboard varied according to which string was plucked, and where. I struck the 
bass E string and the treble E string in two places, near the bridge, and above the 
soundhole, or ponticello, and dulce. I measured the vibrations using a laser 
displacement meter, detecting ultrasmall vibrations. I found that there were great 
differences between the strings and the positions. These results clarify why the 
guitar's sounds vary so. 

1025 

BOTANICAL REMAINS AT THE EVIE SITE 

D.E. Thaxter 
Mentor: M. Williams 
Center for American Archeology NSF Young Scholars Program, Box 366, Kampsville, 
IL 62053 

Paleoethnobotany has progressed throughout the years because of improving 
techniques in studying botanical remains. This research project examines the 
botanical remains of flot samples from the Evie site. A feature sample is compared to 
other features, square levels, and other Late Woodland sites to determine the use for 
the feature. This report hypothesizes that the feature, 43/02P, is a trash pit or a 
storage pit. The results appear to support the hypothesis. 

1026 

HOW MUCH WE SAVE BY RECYCUNG 

Erin Wade 
Teacher:C.R.Braker 
Portola Highly Gifted Magnet, 18720 Linnet street, Tarzana, CA 91350 

This study examined how much we save when recycling, conserving, re-using 
products. For three days products used in the categories of aluminum, plastic, paper, 
glass, water, electricity, and water, food were recycled, conserved, re-used. After this 
was finished it was tried to determine how much was actually saved, and would we 
saved if people recycled. The results were that approximately 85% of all the above 
categories could we recycled and saved if people were to do so. 
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WHAT KINDS, AMOUNT, AND SOURCES OF STRESS APPLY TO JUNIOR HIGH 
STUDENTS? 

Maegen Rasner 
Teacher: M. Simonds 
Portola Highly Gifted Magnet, 18720 Linnet St., Tarzana, CA 91356 

This study examined the factors of stress which junior high students, grades 7-9, 
experience. A survey asking various questions about the student's stress & its sources 
was given to 150 students at Sepulveda Junior High. The data was then examined to 
form the following results. Kinds of stress: 8. 9% said their stress situations were 
foreseeable & avoidable(A), 7.9% neither foreseeable or avoidable(B), 68.38 
foreseeable but not avoidable(C), 14.98 mixture. Sources: 37% school, 17% family, 3% 
peers, 3% psychological & physical place, 3% other, 3 7% mixture. Reasons for 
Sources: (family) 39% large amount of fighting between family members, 9% had an 
abusive &/or alcoholic parent, 16% had divorced parents, 38% felt parents took 
special efforts to pursue own lives, 85% judged through physical factors, 90% said 
parents use one way .of disciplining. (peers) 27% had divorced parents, 35% had 
presence of only one parent, 54% felt parents took efforts to pursue their own lives. 
(school) 63.9% put over average effort into work, 55% felt they get their pressure 
from work. (place) 46% pushed to act older, 62% act like something they aren't, 65% 
pushed to be what parents want. Amount of Stress: 27% have 0-5 stress situations in a 
week, 31% 6-10, 19% 11-15, 11% 16-20, 12%21 & over. In conclusion: Type C may have 
been popular in "kinds of stress" because it applied more to everyday life, while the 
others are more particular. The reasons for the sources of stress appeared to be true 
since at least one applied to each student. Divorced parents or parents pursuing own 
lives can cause stress in peer or family, because it usually results in a child's sudden 
want to help or a feeling of abandonment in which the child seeks out its peers. 
Parent's expectations creates stress on "place" because it disrupts markers. Over 
average effort in school creates stress because it gives a constant need to be better. 

1028 

ZIP-ROT 

D.H. Lee 
Teacher: C.R. Braker 
Gaspar De Portola H.G. Magnet Center 18720 Linnet Street, Tarzana, CA 91356 

This study examined the question of possible waste of money using plastic resealable 
sandwich bags to seal bananas Musa pardisiaca. Two bananas were allowed to ripen, 
one in a resealable plastic sandwich bag and the other on a paper plate for ten days 
in room temperature and the percentage of decay was recorded. The resealable 
plastic sandwich bag increased the speed of decay by 60%. The results show that the 
plastic resealable sandwich bag is more likely to increase the speed of decay rather 
than slow it down. 
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EFFECTS OF FIRE RETARDATION ON VARIOUS FABRICS 

A. J. Fleisher 
Teacher: M. Simonds 
Portola Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

·Every day, people are exposed to the dangers of fire. I studied what products could be 
fire retarded the best and which are the least flammable when untreated. I did this 
by burning seven different fabrics under three different conditions. The conditions 
were an untreated group, a group treated with the fire retardant, and a group that 
was treated with the fire retardant and then washed. The fire retardant was made 
with 27 oz. of Alum, 1' oz. of boric acid, 3 oz. of borax, and 6 quarts of water. I ignited 
each fabric and let it burn itself out. The fabrics that were consistently the least 
flammable were silk, wool, and cotton (All three of which are natural). Nylon and 
acetate were quite flammable and weren't affected by the fire retardant. Poly/cotton 
and poly/rayon both burned dangerously before they were treated, and that only 
helped a little. I concluded that natural fabrics are the best and safest to wear, and 
they are even safer after being treated. Acetate and nylon, the synthetics, are quite 
dangerous and cannot be treated effectively. Blends are not as dangerous as 
synthetics, though they are quite flammable. After being treated they were slightly 
improved. Washing the treated fabrics had no major affect on any of them. 

1030 

ACTION OF CLEARASIL MAXIMUM STRENGTH WITH SALICYLIC ACID AND 
OXY 10 MAXIMUM STRENGTH WITH BENZOYL PEROXIDE ON 
Propionibacterium acnes 

Kiersten Robinson 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

Teenagers are constantly battling the problems of acne and are continuously 
bombarded with advertising that plays on their emotions. This investigation 
attempted to test which consumer product was more effective in killing, or 
inhibiting, the growth of the bacteria Propionibacterium acnes (P. acres). The 
consumer products to be used were Clearasil Maximum Strength with Salicylic Acid 
and Oxy 10 Maximum Strength with Benzoyl Peroxide; water was to be used as the 
control. Filter paper disks were to be saturated with these products and placed on the 
pour plate. The bacteria, however, is anaerobic with the growth being slowed when 
exposed to oxygen. Unfortunately I was unable to provide an anaerobic environment 
that was suitable for the bacteria to grow. 
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WATER WONDERS 

B.]. Coates 
Teacher: ~rs.Braker 
Portola junior High School, Tarzana, CA 91356 

This study was designed to identify if experimental groups felt that their physical 
and mental performances were greater than a control group due to consumption of at 
least eight glasses of water per day for a two week period of time Upon completion of 
the experiment, the randomly selected experimental and control groups completed a 
three page questionnaire in order to record their feelings and remarks. Results were 
then compiled and compared and contrasted. _Fully 100% of the experimental group 
felt that the water consumed improved their energy levels and physical performance 
compared to 60% of the control group. Interestingly, 100% of the experimental group 
felt that the water consumed improved mental performance, compared to 0% of the 
control group. I concluded that the test proves that drinking eight glasses of water a 
day improves your physical and mental capabilities, if we can only convince people 
of the obvious benefits. A follow up experiment might include another experimental 
group, with the additional measurement of a physical test, such as aerobics 

1032 

EFFECT OF FOOD ON MEMORY 

_ Raymond Zimmer 
Teacher:C.R.Braker 
Gaspar de Portola ~iddle School, 18720 Unnet St., Tarzana, CA 91356 

The purpose of this experiment was to find out the effect of food on the memory and 
also to find out if either healthy food or junk food would help the memory be more 
efficient. Both male and female subjects ate a healthy meal on one day-and an 
unhealthy meal on another day. After each meal, both were asked to memorize a word 
list and recite how many words they could remember. The results suggested that 
healthy food had a better effect on the memory than junk food. Also, there was a 
dramatic difference between the number of words that the male subject remembered 
and the number of words that the female subject remembered after eating the 
unhealthy meal. This suggests that the memory of a male is much more affected by 
junk food than the female memory. The results after the two subjects who ate the 
healthy meal were basically the same. 
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WHAT WATER IS THE SAFEST TO DRINK 

Brian Park 
Teacher: C.R. Braker 
Portola Highly Gifted Magnet Center, 18720 Linnet St., Tarzana, CA 91356 

My study was on which water from what places are the safest to drink. I took water 
from three different sources: Mar Vista Parks home, and my school. I tested each type 
of water with pH paper to show if it is an acid. I also used blue and red litmus paper to 
find out if the water was a base or an acid. I dipped each piece of paper in each of the 
three different waters. The results showed that the water from home is the cleanest, 
the school second and the park water the dirtiest. 

1034 

EFFECT OF MANGANESE DIOXIDE ON THE DECOMPOSITION RATE OF ORGANIC 
MATERIAL 

Brian Davidson 
Teacher: S. DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In testing the effect of Manganese Dioxide (Mn02 ) on the decomposition rate of 
organic material, in this case banana, I hoped to find that Mn02 resulted in an 
acceleration of the decomposition of my samples. In a series of twelve 250ml flasks I 
placed a mixture of very ripe ground banana and water in equal proportions to each 
flask. From these twelve flasks three were set aside as the control of the experiment. 
To. three I added 2.5g Mn02 mixed in thoroughly. I added 2.5ml of septic tank starter 
bacteria to three more flasks. In the last three flasks, I combined the banana mixture, 
Mn02, and the starter bacteria in the same amounts as they were found in the other 
flasks. My results were measured using the change in weight due to decomposition as 
the basis for comparison between groups. My data showed that the flasks without 
Mn02 lost an average of 6.52g of weight while those with Mn02 lost an average of 
7 .34g. Statistically I found there to be no significant weight loss between the control 
flasks and those with only Mn02 added, between the flasks with only bacteria added 
and those with bacteria and Mn02 added, and between all flasks without the presence 
of Mn02 and the those with the presence of MnOz. I thus conclude that either Mn02 
has no effect of the decomposition of banana or that due to insuffident sample size 
and lacking experimental procedure my results are too inconclusive to state the 
effect of Mn02 on rate of decomposition of banana. 
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THE EFFECTS OF DIFFERENT SALTWATER ON NEMATODES 

Catherine Knebel, Shelby Denman, Duoc Nguyen 
Teacher: Paige DeCino 
Carlsbad High School, 3557 Monroe St., Carlsbad, CA 92008 

The purpose of this lab was to see the effect of different kinds of saltwater and which 
one stresses the worms the most. We used nematodes containing the foreign gene 
B-galactosidase under the control of a heat shock promoter. When exposed to stress 
these worms cause X-gal to turn blue. We collected water from 3 different saltwater 
sources (Tamarack beach, The Point, and Agua Hedionda lagoon). The results turned 
out to be the same for all three locations: 30% blue-stained worms at Tamarack, 29% at 
Agua Hedionda, 32% at the Point. When we did dilutions the staining decreased. All 
three locations stressed the nematodes about the same amount. 

1036 

EFFECTS OF MOTOR OIL ON EUGLENA 

Wayne Yim 
Teacher: Steve DeGusta 
John F. Kennedy High School, 6715 Gloria Dr., Sacramento, CA 95831 

By testing the effect that motor oil would have on Euglena, I hope to find that motor 
oil inhibits the growth of Euglena I have grown and cultured Euglena in 16 test 
tubes, eight containing 10% oil and eight containing only Euglena. I let the Euglena 
grow for 14 days, while checking the population growth of the Euglena on five 
separate occasions. By using biostatistics I found a significant difference in 
population growth of Euglena between the test tubes with and without motor oil. 
There was more Euglena growth in the tubes without oil. This data shows that the 
motor oil had inhibited the population growth of the Euglena I am still unsure as to 
how the oil slowed the growth of the Euglena. It may have slowed the reproduction of 
the · Euglena or killed some of the Euglena directly. The inhibition of the Euglena 
population growth by the motor oil could by used as an example to show the negative 
effects of oil spills on the environment. 
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RADIOCARBON DATES AND THE LATE WOODLAND JERSEY BLUE PHASE 

K.A. Podjasek 
Mentor: Dr. M. Allen 
Center for American Archeology NSF Young Scholars Program, 
Box 366, Kampsville, IL 62053 

This research paper studied the hypothesis that the Late Woodland jersey Bluff phase 
in the Lower Illinois River Valley was replaced within a few hundred years by 
Mississippian culture, between AD 800, and AD 1200, through the analyzed by the 
program "C-14," designed by Keith W. Kintigh. The results showed that the jersey 
Bluff phase remains past AD 800, until around AD 1080. 

1038 

LETTUCE AIDING GERMINATION OF RADISH SEEDS 

Anita Fong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The intent of this experiment is to determine if a nutrient is given off by lettuce 
seeds to aid in germination of radish seeds. First, the lettuce seeds (control) and the 
radish seeds (experimental) were allowed to germinate. They were watered daily and 
the number of germinated seeds were recorded. Then the radish and lettuce roots 
were pulled out of the towel and radish seeds were replanted in both petri dishes. The 
number of germinated seeds were recorded. There was no significant difference 
found between the petri dish where radish seeds were replaced for lettuce seeds and 
the radish seeds replaced for radish seeds. 

1039 

NATNE AMERICAN ACTMSM AND COTIGA MOUND 

].L. Tollner 
Mentor: P. Cross 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

Recently, the controversy surrounding burial repatriation has centered upon Native 
American rights and archaeological research. This paper will critically examine this 
controversy usirig the Cotiga mound agreement as an example. Research indicates 
that many of the claims made by Native American rights groups may be 
prehistorically and historically unfounded. It is proposed that claims made upon 
human remains should be closely examined to ensure the fulfillment of the scientific 
process. 
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SUN OR MUSIC? A PlANT'S DILEMMA 

]. E. Froggatt 
Teacher: C. R. Braker 
Gaspar de Portola Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

This experiment's purpose was to fmd out whether music or light has a greater effect 
on plants. One set of six seedlings was placed in a light, quiet environment, while the 
other was placed in a dark room with a radio constantly providing (soothing) music. 
Each plant was given 1/3 cup of water every day, and at the end of each day, _the 
height of the tallest plant was recorded. The findings showed that both music and 
light had an equal effect on their respective groups (both grew an approximate 2 
inches over the course of the study. This suggests that both light and music play 
important roles in the growth of plants, and their combined effects can be put to 
greater use for better crops of fruits and vegetables. 

1041 

EFFECTS OF A FLASHING liGHT ENVIRONMENT ON THE GROWTH OF A 
CAliFORNIA BLACKEYE COWPEA PLANT 

David Wong 
Teacher: Steve DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

This experiment focused on the effects of a flashing light environment, as opposed to 
a non-flashing lighted environment, on the growth rate of Blackeye Cowpea plant. 
Twelve plant seeds were planted in a tray and placed into a box containing lights that 
flashed in four second increments. Twelve other seeds were planted in another tray 
and placed into a box containing non-flashing lights. Each day the plants were 
exposed to eight hours of either flashing or non-flashing constant light. After 
eleven days of subjected experimental treatment, the heights of the plants were 
recorded. The plants exposed to the flashing light environment experienced a 
remarkable 22% growth increase as compared to the non-flashing constant light 
environment. The. results suggest that the flashing light environment effects the 
California Blackeye Cowpea plant by increasing the rate of it's growth. 

32 



journal of Student Research Abstracts 

1042 

HEREDITY: THE MOLD OF PEOPLE 

Diana Hong 
Teacher:C.R.Braker 
Gaspar de Portola Highly Gifted Magnet Junior High School, 18720 Linnet Street, 
Tarzana, CA 91356 

This study examined what percentage of genes are inherited from which family 
member. 50 surveys were given to 25 girls and 25 boys. The surveys asked which 
family member the students received a certain physical or psychological trait from. 
46% of genes were inherited from the mother, 38% from the father, 4% from both 
parents, 3% from maternal grandparents, 2% from paternal grandparents, and 4% 
from any other relatives. This study suggests that genes are very randomly given, 
but most genes are from the relatives closest to you. 

1043 

BREAKING BOARDS 

T .F. Suzukawa 
Teacher: C.R. Braker 
Portola Jr. High 18702 Linnet, Tarzana, CA 91356 

My experiment studied the compared strength of particle board and plywood. I 
dropped a hammer from ten centimeters and recorded the effects. If the board did not 
break I moved the hammer up ten centimeters and dropped it again. After recording 
the height from which the hammer was dropped to make the board break I found a 
average for plywood and particle board. Then I transferred the average height to 
joules. Plywood can take 28 jou1es and particle board cou1d take 4 joules. 

1044 

THE BEST WAY TO KEEP Lactuca sativa FRESH 

C.]. Forrest 
Portola Middle School, 18270 linnet Street, Tarzana, CA 91356 

This study answered the question of the best way to keep lettuce, Lactuca sativa, fresh 
in a refrigerator. 1 head was plain, 1 was wrapped in a moist paper towel, and 1 was 
put in a Ziploc Freshness Vent bag. Another 2 heads then had the leaves separated 
from the head and were soaked in icy water for 20 minutes. Then they were dried and 
1 was put in a Tupperware lined with paper towels and another was put in a Ziploc 
bag lined with paper towels. The experiment continued until there was only 1 usable 
head. The results showed that the head in the Tupperware lasted longest. 
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USING THE BACTERIA Thiobacillus ferrooxidans AS A BIOLOGICAL FILTER 
TO REMOVE HEAVY METALS FROM POLLUTTED WATER 

j. W. Lash 
Teacher: S. DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

This experiment consisted of the construction of a mock water pollution treatment 
plant. Crushed bornite, made into powder was placed in water to simulate waters 
tainted by heavy metals. The bacteria Thiobacillus ferroxsidans were used in hopes 
that they would oxidize the bornite, changing it into pure copper. The bacteria were 
then pumped through a system containing iron as well as all other substances 
required for the reaction. After the bacteria's entrance into the system the 
temperature rose, the parts per million of cu++ went up substantially, and the pH 
level dropped to 4, due to the secondary reaction, creating ferric acid. All three of 
these signs suggest that the experiment was successful. 

1046 

THE ABILITY OF Artemia salina TO WITHSTAND THE NEUTRAUZATION OF 
NITRIC ACID AND CALCIUM CARBONATE 

E.Y.Ng 
Teacher: Mr. Steve DeGusta 
john F. Kennedy High School. 6715 Gloria Drive, Sacramento; CA 95831 

This study examined the ability of the crustecea Artemia salina (brine shrimp) to 
withstand the reaction or neutralization of acid to base, namely, nitric acid (HN03) to 
Calcium carbonate (CaC03), respectfully. The eggs of brine shrimp (0.5 grams) 
weredeposited into eight bowls (200 ml) of salt water. Two bowls were allotted to the 
experimental site and three to the control group. Three drops of the acid 
weredeposited in the experimental bowls to lower the pH level of the water to 5. There 
were three groups for the control: acid +water, base +water, and water. The control 
group with nitric acid was similarly prepared as the experimental with the pH 
varying slightly higher. Crushed calcium carbonate was deposited into two other 
bowls. The two remaining bowls were left alone. After a period of three days crushed 
calcium carbonate was added to the experimental group to neutralize the acidity. 
Measuring would involving counting live brine shrimp per 0. 1 grams of water and 
chi squared was used to evaluate the significant difference. The results were 
inconclusive as the quantity of live brine shrimp in the experimental and the 
control group involving just acid were the same. The theory of natural selection has 
been suggested to explain the puzzle. 
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WHY IS FIRE NECESSARY TO THE GERMINATION OF THE Lupinus 
hirsutissimus ? 

J. Vance 
Teacher: M. Simonds 
Portola H. G. Magnet, 18720 Linnet Street, Tarzana, CA 91356 

· This experiment was conducted to find out why the Lupinus hirsutissimus (hairy 
lupine, stinging lupine) is so abundant in the wild after a fire. The question was 
whether the fire helped to break down the seed coat of the seeds, or whether it 
cleared the foliage that would give them competition in the wild. Some of the seeds 
used in the experiment were used as variables and were burnt. Others were left to 
grow on their own as a control group. After thirteen days, one plant in the variable 
group germinated. The next day a plant in the control group germinated. The small 
amount of evidence that was obtained led to the conclusion that the fire helps 
germination of the lupine by clearing the surrounding area of competition. 

1048 

USE OF CALCIUM NITRATE TO REDUCE THE REPRODUCTION OF TOBACCO 
MOSAIC VIRUS IN TOMATO PLANTS 

Aaron F. H. Lum 
Teacher: Steve DeGusta 
].F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this study was to determine whether or not calcium nitrate could be 
effectively used to reduce the number of lesions found on tomato leaves infected with 
TMV. Leaves were taken from various tomato plants, placed in petri dishes containing 
damp paper towels, and separated into three groups: the first control with the 
calcium, the second control with TMV, and the experimental with both TMV and 
calcium .. 22 g of calcium nitrate was added to 2 m1 of water to make the solution. The 
leaves in the corresponding groups were then inoculated by wiping the top surface 
of the leaf with a sterile cotton swab, which was saturated with the previously made 
solution. Then, using a mortar and pestle, .13 g of TMV infected leaves were grounded 
up and added to 2 ml of water to create the inoculum. The leaves in the corresponding 
groups were then inoculated in the same way. Four days after inoculation because of 
a weekend), lesions appeared on some of the infected leaves, but the leaves with the 
calcium had dark green splotches. My results show that there is a significant 
difference in the number of lesions between leaves inoculated with TMV and leaves 
inoculated with TMV and calcium (none in the non-infected groups and some in the 
infected groups), but because of the splotches, the calcium appears to be doing more 
damage to the leaf surface than the TMV. 
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EFFECTS OF HYDROGEN PEROXIDE ON THREE MATERIALS IN DIFFERENT 
ENVIRONMENTS 

john Brian Kirby 
Teacher: C.R Braker 
Portola HG Magnet, 18720 linnet Street, Tarzana, CA 91356 

This experiment studied the possibilities of Hydrogen Peroxide (H2 02 ) used as a 
deterrent to bacteria in wood, plastic, and an orange, in 2 different environments. 
One set was· buried in common household dirt, the other set was placed in an airtight 
container under 24 hour neon light. The containers were both filled with 2 TB of 
(H202 ) and left to sit for one month. Mter that time, the materials were removed and 
examined. The orange under the lift was decayed, except for the part submerged in 
peroxide, which was perfectly preserved. The orange in the dirt however was 
completely decayed. The plastic samples showed little change, except for the fact that 
the one in peroxide was very faded, unlike the other, which was as good as new. The 
only change the wood underwent was a slight swelling and increased flexibility. The 
wood which was in soil however, did not attain this characteristic. I have come to 
conclude that Hydrogen Peroxide is an excellent preserver for organic materials, but 
shows little or no effect on man-made products and wood in one months time. 

1050 

AN OBJECTIVE EVALUATION OF THE UTILITY OF FLAKE ANALYSIS OF 
ARCHEOLOGICAL SITES 

S. Lee 
Mentor: E.G. Hansen 
Center for American Archeology, NSF Young Scholars Program 
P.O. Box 366, Kampsville, IL 62053 

This investigation tests the utility of the variable set for flake analysis established 
and used byE G. Hansen in his study of debitage found at three Early Archaic sites. To 
do this, flakes from the experimental production of three know Early Archaic tools 
were coded. The three technologies used in this experiment were the resharpening 
of a Thebes point, production of a biface and of a core. Results of these tests support 
the position that the qualitative variables provided a more significant difference in 
the flakes. It also proved that there was much chert dust and small particles that 
archeologist are unable to recover, therefore, they do not have full representation of 
the flakes reproduced from the fabrication of these tools. 
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GEOMORPHOLOGY AND THE ERIE SITE 

B. Skomal 
Mentor:]. Van Nest 
Center for American Archeology, NSF Young Scholars Program 
P.O. Box 366, Kampsville, IL 62053 

The study of archeology must include the understanding of the geological 
components of the sites in order to fully comprehend the past cultures. This project 
studied the geomorphological formation of the Evie site in Calhoun County, Illinois. 
Information was gathered from cores holes, from 1993 test units, and from the square 
level forms of the units. A cross-section map of geologic components of the 
loess-mantled terrace that the Evie site lies on was constructed using the gathered 
data. Also, an argument was made for the consideration of an Archaic component to 
the Evie site based on artifact summary counts for squares that were excavated into 
the layer below the plow zone in 1993. This study produced data for use in further 
studies of the geomorphology of the Evie site. 

1052 

THE EFFECT OF TESTING WATER FROM THREE DIFFERENT SOURCES 

The Department of Water & Power 
Teacher: C. Braker 
Portola HG Middle school, 18720 Linnet Street, Tarzana, CA 91356 

The purpose of the study was to find out how clean is the water from three different 
sources. The samples of water that I gathered from were from San Fernando, La 
Verne, and Los Angeles. To test the water I got pieces of filter paper and made it into 
a container. Then I poured the sample of water into the container and let the water 
drain out. I studied the filter paper with a microscope to see any residue or germs. 
The results were that the three samples of water were clean. All the samples of water 
were the same. In conclusion I'd like to say that I enjoyed learning how water is 
clean and the purification process. I'm also glad that the water came out clean in the 
experiments. It's also good to know that the water around us is clean & very 
drinkable. I just wish I knew if the water all over the United States was dean. 

37 



journal of Student Research Abstracts 

1053 

WHICH TYPE OF HOUSEHOLD PAPER RECYCLES INTO THE BEST USABLE 
PAPER? . 

Erik P. Himmel 
Teacher: C.R. Braker 
Gaspar De Portola junior High School, 18720 Linnet Street, Tarzana, CA 91356 

This study examined the question of which household paper recycles into the best 
usable paper. Samples of 5 different types of household papers were collected. Ten 
sheets of each type of paper were cut into I x I inch squares, mixed with 
approximately 8 cups of water, and then ground into pulp. The pulp was then poured 
into a vat filled 4 inches high with water and mixed. The pulp was collected by 
screens: one 35x28.5 em screen and one 26x18.5 em screen. The screens were then 
placed in an oven preheated to 250°F for 1 hour 45 minutes. At the end of that time, 
the screens were removed from the oven and the finished sheets of paper were 
peeled off. The results were recorded and the process was repeated with another type 
of paper. 

1054 

THE EFFECT OF RED UGHT ON EUGLENA REPRODUCTION 

Wayne Liang 
Teacher: S. DeGusta 
John. F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment I tried to determine if the Euglena under red light would have a 
higher reproduction rate than the Euglena under regular white light. I set up two 
groups of Euglena with same material; each group had same amount of Euglens in 10 
test tubes. Tube 1-10 was the experimental group, which was -placed under box made 
of red transparent paper; tube 11-20 was the control group, which was placed under 
regular white light. By counting the number of Euglena in the sample drop from 
each test tube, I obtained sufficient data to show that the tubes under red light had 
more Euglena than the tubes under white light, and chi-square also suggested that 
the difference was significant. Therefore I concluded that red light is better than 
white light for Euglena reproduction. 
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CLUSTER ANALYSIS OF LATE WOODLAND SITES CONTAINING MISSISSIPPIAN 
POTTERY ALONG THE LOWER ILLINOIS RIVER VALLEY 

A. Bartley 
Mentor: Dr. M.W. Allen 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

Mississippian pottery sherds were collected at forty-five Late Woodland sites along 
the Lower Illinois River Valley. Styles included Ramey Incised and/or Powell Plain 
(Stirling Phase), Cahokia Cord marked and/or Wells Incised (Pearl Phase), as well as, 
undiagnostic sherds, indicating that the Late Woodland and Mississippian cultures 
were contemporary. It is hypothesized that the sites containing Stirling phase 
pottery-are clustered, as are the sites which contain Pearl phase ceramics. Nearest 
neighbor analysis techniques are utilized to discern this. The sites are, indeed found 
to be quite clustered. In addition, the boundaries of these clusters, or polities, are 
approximated through the use of nearest neighbor statistics. This evidence may 
indicate communities of social, religious, or political significance with ties to Cahokia 
during the Stirling phase and to Myer-Dickson and Larson during the Pearl phase. 

1056 

DIFFERENT MUSIC AND THEIR EFFECTS ON OUR ABILITY TO WORK WELL 

C.K. Rubin 
Teacher: M. Simonds 
Gaspar De Portola H.G. Magnet Center, 18720 Linnet Rd., Tarzana, CA 91356 

This study examined whether listening to different types of music affects our ability 
·tO work efficiently. For the experiment, ten students each participated in taking 
three separate tests of equivalent difficulty. The first test was taken while the 
students listened to Beethoven's 9th Symphony. The second test was taken in silence. 
The final test was taken while the students listened to Jimmy Hendrix. The students 
scores on the three tests were then compared. The average score for the classical 
music test was 76%. The average score for the silence was 81%, and the average score 
for the rock music was 76.5% The results suggest that students work slightly better 
with silence than with any music. 
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STUDY OF THE GROWTH OF YEASTS 

C.]. Munson 
Teacher: C. R. Braker 
Gaspar De Portola Middle School, Linnet St., Tarzana, CA 91356 

This study examined the conditions necessary to grow yeasts. Yeasts, sugar, and water 
were used to determine this. Four 2-liter soda bottles were filled half-way with room
temperature water. Four more bottles were filled half-way with sugar water. Two 
bottles from each group received one teaspoon of yeasts. I put a balloon over the 
neck of each bottle. The bottles were divided into two groups of four. Each group 
contained a plain water bottle, a sugar water bottle, a sugar-yeast bottle, and a 
water-yeast bottle. One group was placed in the sunlight, the other was placed in the 
refrigerator. They were left there for seven hours. Every hour I recorded any 
changes in the liquids and balloons. The "SY" bottle showed the most development in 
the warm group. The "SY" bottle showed the most development in the cold group. The 
results suggest that sugar and warmth aid yeasts grow th~ most. 

1058 

DEATHLESS DISKS? 

M. Saji 
Teacher: M. Simonds 
Portola Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

In this project, it was asked whether magnetic radiation in the home was powerful 
enough to erase magnetic media (high-density floppy disks). Three floppy disks of 
different brands were each exposed to: an electromagnet of varying intensity for one 
minute; a strong permanent magnet for one minute and then one hour; a television 
set for one hour; a computer monitor for one hour; and a telephone for one hour. 
After each test, each disk was inserted into a computer to see if its status had changed. 
The results were totally negative. None of the exposures had done any change at all to 
the disks. This directly suggests that nothing in the home produces sufficient 
magnetic intensity to erase or corrupt magnetic media. 
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THE SOCIAL BEHAVIOR OF SCHOOLING FISH 

Emily Goswami 
Teacher: Stephen DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this investigation was to find out if two-spot Rasboras and 
emerald-eye Rasboras school together. An aquarium was divided horizontally into 
three equal parts. In both of the end sections was a clear 2L bottle with the top cut 
off. One contained the school of four two-spot Rasboras; the other contained the 
school of four emerald-eye Rasboras. The center was left empty. The remaining 
two-spot was allowed to swim · freely about the tank. The time the test fish spent in 
each section was recorded in ten five-minute trials. The t-test verified that the two 
species do not school together, because the test fish spent significantly less time in 
the section containing the emerald-eyes than any other section of the tank. 

1060 

AIRPLANES FLY, BUT WHY? 

Daniel Eisenberg 
Teacher: Mrs. Simmons 
Portola Highly Gifted School, 18720 Linnet Street, Tarzana, CA 91356 

This study involved the study of how airplanes fly. Two wooden blocks were glued 
together and a nail was placed on the top portion of the block on top. An airplane 
wing was then created by placing a strip of construction paper over a 3" piece of a 
broom handle. The "wing" was then attached to one side of a coat hanger and a couple 
of weights in the form of washers was placed on the other. The hanger was then 
wrapped around the nail so that the wing was a couple inches lower than parallel. A 
hair dryer and a fan were used to blow air over the wing. This experiment provided a 
conclusive answers to the questions: How does a wing fly? Does the temperature have 
an effect on the lift of the wing? The results proved that the temperature had no 
effect on the lift of the wing and that the wing creates lift from difference in air 
pressure caused by the speed difference in the air traveling over and beneath the 
wing. 
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THE EFFECTS OF TOBACCO SMOKE ON RADISHES 

E.T. Kuwahara 
Teacher: Mary Simonds 
Portola HG Magnet, 18720 Linnet Street, Tarzana, CA 91356 

This experiment determined the effects of tobacco smoke on one type of vegetation, 
the radish. In 6 pots, radishes were planted. After germination, 2 cigarettes every day 
were lit in 3 experimental pots. Covers were placed on all 6 pots to maintain the same 
conditions. The leaves widths were compared in relation to the radishes' height. A 
count of visibly affected radishes was also taken. This was continued for 7 days. By 
day 7, 100% of the radishes in pot 1 were visibly affected, 85.9% in pot 2 and in Pot 3, 
85%. The experimental radishes became brown or yellow. Measurements suggested 
stunted groV{th and in some cases resulted in the death of the plant. 

1062 

GREEN AROUND THE GILLS 

A.N. Gleeson 
Teacher: C.R. Braker 
Portola Middle School Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

This study examined the effects of green dye, made up of blue dye #1 and yellow dye 
# 5, on a goldfish Carassius auratus. Twelve drops of green dye were added to de 
chlorinated water. The fish were observed carefully for six days. All aspects of their 
activity were watched. The variable lost 20% to 30% of its appetite after the first day 
of observations. The results suggest that the green dye did not actively harm the 
Carassius auratus. More extensive observations would need to be made to find out if 
there was any unseen internal damage. 

1063 

EFFECTS OF TELEVISION AND RADIO ON A BRICK GARDEN 

Charla Strong 
Teacher:Mrs.C.Braker 
Portola Highly Gifted Magnet, 18720 Linnet St. , Tarzana, CA 91356 

This experiment examines whether or not the sound waves from both television and 
radio affect the growth of a brick garden. Brick A listens to the radio for half an 
hour each day. Brick B listens to television for half an hour each day. Brick C listens 
to both television and radio for half an hour. Brick D is the control brick. Brick C has 
shown a lot of growth while the others have shown little growth. The results suggest 
that the combination of both radio and television affects the growth in a positive 
way. 
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THE BAlANCE OF NATURE 

Solomon Lee 
Teacher:~rs. Braker 

journal of Student Research Abstracts 

Portola HG ~iddle School, 18720 Linnet St., Tarzana, CA 91356 

This project is designed to show that living things provide each other with 
substances necessary for life, and that a proper balance between plants and animals 
is needed to maintain life. I put 1 inch of sand into each jar with Elodea plants, snails 
and water. I checked the condition of the snails and plants in each jar in the 
morning and evening for five days. I kept record of my observations in a notebook 
with information of dates and time of observation, number of living and dead snails 
and plants, and dearness of the water. Dirty water shows that conditions in the jar 
are becoming unsuitable for life. The jar where the plants and snails live the longest 
will come to being in balance. · 

1065 

THE EFFECTS OF S~OKING ON BREATHING AND PULSERATES OF HUMANS 

D.D. Tydings 
Teacher:C.R. Braker 
Portola Highly Gifted ~agnet, 18720 Linnet Street, Tarzana, CA 91356 

The purpose of this study was to find out how smoking affects the breathing and 
pulse rates of a smoker. To find this out, I took two smoker's and two nonsmoker's 
pulses and saw how long they could hold their breath for. My hypothesis was, that 
the smoker would have a lower pulse rate and could not hold their breath as long as 
the non-smokers. Due to the fact, that smoke interferes with the pumping of the 
blood and the expanding of the lungs. One non-smoker's test turned out 70 pulses per 
minute and 47.3 for holding her breath. The other nonsmoker, 73 pulses and 55.1 
seconds for breathing. One of the smokers could hold her breath for 40 seconds and 
had 66 pulses per minute. The last smoker that I tested was interesting, he had 67 
pulses per minute and could hold his breath for 1 minute and 10 seconds. That's 
outstanding and unexpected. It was so surprising to me that a smoker can hold his 
breath longer · than the others. So it really depends on the person, how much they 
smoke, how long they have smoked, how much they exercise, and other data like that. 
Otherwise, the rest turned out as expected. 
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THE EFFECTS OF TEMPERATURE ON CRYSTALS 

Eric Rodriguez 
Teacher: C.R. Braker 
Portola Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

My study is to see how temperature affects crystals while they are forming. The way I 
did this was by putting sugar and salt crystals in various containers and placed them 
in a steam bath at the same temperature with the same amount of water in relation to 
what they were. The sugar was left there for a week, the salt for 24 hours. The hotter 
the temperature the larger the crystals, therefore I assume that the temperature of a 
crystal while forming is of great importance. 

1067 

DOES REGULAR "NORY" SOAP KILL GERMS 

David Lee 
Teacher: Steve DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In order to determine if regular "Ivory" soap kills the Bacillius cereus (B. cereus) 
bacteria, I tested it using pour plates. When adding a small amount of "Ivory" soap to 
the agar when making the pour plates and then innoculating it with the B. cereus 
bacteria, all of the bacteria was killed. From this it was determined that regular 
"Ivory" soap has the ability to kill the B. cereus bacteria. 

1068 

SMOKING ON FLOWERS 

A.E. Kim 
Teacher: C.R. Braker 
Portola Middle School, 18720 Linnet Street, Tarzana, CA 91356 

This study examined the possible effect smoking might have on flowers. Three 
flowers were put in identical vases and the same sized rooms. One vase was just left 
alone, one was put in front of an air purifier, and one was smoked at at, every hour 
from 5 p.m.-10 p.m. This experiment went on for two weeks. In the end, the flower 
which was smoked at was almost dead, the one that was left alone was slightly 
withered, and the air purified one was barely affected. 
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ANALYSIS OF FAUNAL REMAINS AT THE EAGLE SLOUGH SITE 

].]. Lai 
Mentor: K. White 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

Identifiable faunal remains offer valuable information pertaining to a site including 
resource exploitation, seasonality, habitat preference of fauna, and site distribution. 
The faunas remains examined were collected from the features at the Eagle Slough 
site, an early Late Woodland site. The identification of the faunal remains was 
determined by using the comparative collection at the Illinois State Museum. 
Quantitative data was calculated to provide information about species composition, 
and site distribution. The NISP (Number of Identified Species), or the total number of 
bones of a species, and ubiquity, or the frequency of occurrence of a distant species 
in features at the site, were evaluated. The preferred habitat and seasonal presence 
or absence of the identified fauna were obtained through references. The analysis of 
the data collected indicated that the Eagle Slough site was probably a year-round 
occupation. 

1070 

EARTHQUAKE! 

Lisa Concoff 
Mrs. Braker 
Portola Middle School, 18720 Linnet street, Tarzana, CA 91356 

This project focuses on the earthquake damage and preparedness of the homes in the 
area in which I live. I distributed a survey to 100 people in my area and after two 
weeks I collected them. Most people were either hardly prepared or completely 
prepared. The results show that about 75% of the people had serious damage, such as 
fallen chimneys, structural damage, etc. Fifteen percent had minor damage, such as 
broken dishes, cracks in the walls, etc. Ten percent had little or no damage period. 
About 98% of the people thought at first that this was the "big one". Only two 
percent did not. 
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YOU ARE WHAT YOU EAT 

R.Y. Gee 
Teacher: S. DeGusta 
john F. Kennedy Senior High School, 6715 Gloria Drive, Sacramento, CA 95831 

Many psychological and behavioral experiments have been done regarding the 
rudimentary nervous system of the planarian. The lab, You Are What You Eat, 
investigates the claim that planarians are able to learn from other planarians by 
cannibalizing them. Basically, the procedure was to teach a planarian to turn right 
in a planarian maze, grind it up, and feed it to an uneducated, "dumb" planarian. The 
"dumb" one supposedly will know what you taught the "smart" one. 11 trials were 
used in which 10 planarians run through the maze. If the planarians went the 
wrong way, a shock would be delivered to correct the mistake. If they went the 
correct way, no shock would be delivered. The trials were repeated until significant 
evidence showed that the planarians had learned the correct route of the maze. They 
were fed to 10 uneducated planarians and then they were allowed to run through the 
maze. As a control, 10 placebo planarians are fed to 10 control planarians. The control 
planarians are allowed to run the maze. The results were interesting. The uneducated 
ones did not gain molecules of memory and did not perform well in the maze. Their 
performance was similar to the control group. 

1072 

THE BEHAVIORAL CHANGES INDUCED BY THE CHEMICAL STIMULANT 
CAFFEINE ON Artemia salina 

Ann Kerby 
Teacher: S. DeGusta 
john.F.Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment I tested the effect of caffeine, a stimulant, on the motility rates of 
Artemia salina. Artemia salina, brine shrimp, are phototrophic. In this experiment 
half of a petri-dish lid was covered to restrict the amount of light entering the dish. 
When light was focused on the dish, and after allowing suffcient time to pass, the 
brine shrimp moved to the lighted side. After rotating the cover, I recorded the 
amount of time required for all 10 brine shrimp to return to the lighted portion of 
the dish. The control group was allowed to move in a 15ml of a 1% saline solution. 1 ml 
of a 40% caffeine water solution was added as a supplement to the experimental 
group. I found that there was a significant difference between motility rates of the 
control group and the experimental group. 
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ARCHEOBOTANICAL ANALYSIS OF A FEATURE AT THE EVIE SITE 

N.M. Rathbun 
Mentor: M. Williams 
Center for American Archeology, NSF Young Scholars Program 
P.O. Box 366, Kampsville, IL 62053 

Feature 4-01 from Square 37 was analyzed from the Evie site to study prehistoric 
subsistence at a Late Woodland/jersey Bluff phase site in the lower Illinois River 
Valley. A large quantity of carbonized wood was identified, along with the native 
cultigens, such as Chenopodium berlandieri (goosefoot) seeds and Carya sp. (hickory) 
nutshell. Analysis suggest that Feature 4-01 used to be a storage pit that was later 
filled with refuse inducting charred plant remains. 

1074 

THE EFFECT OF VITAMIN C ON REDUCING THE DELETERIOUS EFFECTS OF 
ULTRAVIOLET LIGHT 

Chris DeStefano 
Teacher: S. DeGusta 
John F. Kennedy H.S., 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment vitamin C was tested to determine if it increased a plant's 
resistance to ultraviolet light. California blackeye cowpea plants were allowed to 
germinate then divided into three groups of twelve and planted into plastic planter 
trays. These plants were allowed to grow until signs of growth were observed, 
receiving equal and sufficient amounts of water and light. At this point a 500 mg. 
vitamin C tablet was placed in the soil next to each plant's stem in the control group. 
The first and second groups began receiving sixty minute long daily exposures to a 
mercury vapor light, producing ultraviolet light, and one incandescent light, while 
the third control group began receiving sixty minute long exposures to a pair of 
incandescent lights. This cycle continued for two and one half weeks excluding 
weekends. By visual observation it was obvious that the first and second groups had a 
significant negative difference in height than the third group. It was also visible 
that the second group had not grown as well as the first group. The heights of the 
plants were collected and using the T-Test it was possible to conclude with a very 
high degree of certainty, that ultraviolet light produced does indeed have a negative 
affect on the growth of the California blackeye cowpea plant. And secondly, the 
addition of vitamin C to the California blackeye cowpea plant, via diffusion through 
the soil, reduces the effects of ultraviolet light. 
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BURIAL CONTROVERSY: A CONFLICT OF CULTURAL BELIEFS 

M.Arnone 
Mentor: P. Cross 
Center for American Archeology NSF Young Scholar Program 
P.O. Box 366, Kampsville, IL 62053 

The controversy over repatriation demands and the excavation of burials in general 
has reached a high point recently. The demands of radical Indian groups are 
intruding on the professional duties and rights of the anthropological community, 
and are receiving undue public sympathy. Legal avenues for resolution do provide a 
concrete solution, however they tend to encourage the Native American and 
anthropological communities to continue to view each other as enemies. Non judicial 
compromises are often difficult to reach due to the fact that both sides view a 
compromise as not fulfilling their respective responsibilities. In general, however, 
non judicial solutions (when they may be reached) are more beneficial in that they 
ameliorate the strained relations between the two communities. Agreements such as 
The Vermilion Accord and the consensus reached at the Conference on Reburial 
Issues are prime examples of non judicial solutions. It is only through a mending of 
the culture dash that an acceptable resolution may be reached in this issue. 

1076 

EFFECTS OF FOOD COLORING ON Phaseolus aureus 

Kendrick Leung 
Teacher: Mrs. Braker 
Portola Junior High, 18720 Linnet, Tarzana, 91356 

This study examined the question of whether adding food coloring to the soil for 
three weeks would change the color of Phaseolus aureus. Every day after the first 
day, the control pot was given four teaspoons of water, while three experimental pots 
were given three teaspoons of water and ten drops of blue, green, or red food 
coloring. Pictures were taken every odd day of the experiment to record the progress 
of the experiment. The control plant grew to be 16.5 em tall and was healthy and 
strong, while the experimental plants grew only 8 to 8.5 em tall and looked sick and 
twisted. The stem of the experimental plants did change to the color of the food 
coloring but only up to about two em from the soil. The leaf buds of the experimental 
plants, which did not sprout, did show some color. The results prove that food 
coloring does affect the growth of Phaseolus aureus greatly, and it will eventually 
kill Phaseolus aureus. 
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FACTORS THAT AFFECT TRANSPIRATION OF PLANTS 

L.S. Lee 
Teacher: C.R.Braker 
Portola Middle School, 18620 Street, Tarzana, CA 91356 

This experiment examined the question of, are there any effects on transpiration 
with different plants in different environments? There were 4 groups of plants, 6 
kinds of plants in each group. Two groups were in the sun SA (the control) and SB 
which was one of the groups in the sun. Two groups were in the shade ShA and ShB 
one of the two groups were covered with plastic wrap which was "ShB. The 6 different 
plants that were cultivated in these different environments were: 

Pansy sd. name: violaceae 
Morning Glory sci. name: convolvulaceae 
Scarlet Globe M. sci. name: sphaeralcea cocdnea 
Tomato sci. name: lycopersicon esculentu 
Zucchini sd. name: cucurbita pepo 
Egg Plant sci. name: solanum melongina 

From my research and my experiment I have learned that the temperature and 
humidity have much to do with transpiration. SB had the greatest transpiration rate 
due to the heat trapped in the plastic wrap. This was measured by carbon paper, it 
was taped to the plant and printed on a paper. The darker the print, the higher 
transpiration rate. Thus, led to my conclusion. 

1078 

WHY SOME CHEMICAlS HAVE A STRONGER ODOR THAN OTHERS 

Aaron Rowe, 
Teacher: C. Braker 
Portola Middle School, 18720 Linnet street, Tarzana, CA 91356 

This study was done to find why some chemicals smell stronger than others. An 
empty barometer was filled with colored water and exactly one ounce of alcohol. The 
alcohol entered the measuring cylinder and began to evaporate within the confines 
of the cylinder. Eventually it reached an equilibrium and the water level in the 
cylinder rose. The experiment was then repeated and vegetable oil was substituted 
for the alcohol but the water level did not change. Logically comparing the stronger 
odor of alcohol to its high vapor pressure it is proven vapor pressure is a regulator of 
a chemical's odor. 
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FOOD FOR PLANTS: CARBON DIOXIDE 

junie Dahn 
Teacher: Mrs. C Brown 
Portola Middle School, 18720 linnet Street, Tarzana, CA 91356 

This study examined the question of whether plants ( Cortaderia arqentia) grow better 
when exposed to extra carbon dioxide. Plants were exposed to extra carbon dioxide 
every other day and compared to the control. Also, the results were recorded. The 
experimental plant grew 3.5 em and the control plant grew 3 em, only a 0.5 em 
difference. The results suggest that extra carbon dioxide does not play a major 
difference in plant growth. 

1080 

TOPOGRAPHIC MAPPING AND LIMESTONE DISTRIBUTION AT THE McCULLY 
CABIN SITE 

I.S. Wingate 
Mentor: E. Goeman 
Center for American Archeology NSF Young Scholars Program, 
Box 366, Kampsville, IL 62053 

This report analyzed the limestone distribution at the McCully Cabin site which was 
occupied from the late 1850's or the early 1860's until the late 1920's. The limestone 
was mapped and analyzed in order to determine whether or not there was a patch in 
the area under study. Levels were compared to each other and the distribution 
differences between squares. No evidence of a path was discovered. 

1081 

EARTHQUAKE! 

A.M. Dumitru 
Teacher: C.R. Braker 
Portola Magnet Center, 18720 Linnet Street, Tarzana, CA 91356 

This study questioned the matter in which whether the Northridge Earthquake either 
helped families pull together or tore them apart. It also questioned how it did or didn't 
help their families. I went around my neighborhood, door to door, and asked people 
few questions on how they think the earthquake influenced their family life. I took 
down this information and found that 72% said that the earthquake helped their 
families pull together and 28% said that the earthquake tore their families apart. 
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TECHNICAL ANALYSIS OF THE DALTON SLOANS 

K.G. Gleason 
Mentor: T. A. Dillard 
Center for American Archeology, National Science Foundation Young Scholars 
Program. P.O. Box 366, Kampsville, IL 62053 

Standardizational studies often overlook the individual techniques of the 
flintknapper. To prevent this occurrence, a more focused study of the final 
manufacturing stage of a Sloan Dalton was undertaken The Sloans are members of 
the Dalton family 9000 B.C.-6000 B.C., and are mainly concentrated in the Midwestern 
United States. Through close examination of available casts, a better understanding of 
how a few individuals rationally approached production of a final product was 
acquired. Through examination of that final product, the flaking techniques 
employed were discernable, an order was provided of the removal of flakes, and 
possible use related advantages gained by producing a tool with this method can be 
offered . . The manufacturing technology incorporated into the Sloan made it an 
ingenious stone tool, and indicates that this was a well thought out tool design. 

1083 

HOW DOES THE PRESENCE OF SUGAR AFFECT THE GROWTH OF MOLD ON TEA? 

A.K. Lee 
Teacher: M. Simonds 
Portola Middle School/ Magnet Center, 18720 Linnet Street, Tarzana, CA 91356 

This experiment displayed the affects of sugar on the growth of common mold on tea. 
Its purpose was to determine if sugar could be used to preserve certain foods. Sugar 
was added to four cups of tea in varying amounts. No sugar. was added to two cups, 
which were to be the control samples. All six cups were then placed in a dark, moist 
area. Mold growth began at different times and at different rates in each cup. The 
results were that the mold grew poorly in both of the cups containing large amounts 
of sugar. Moderate development of the mold was seen in the cups with no sugar. 
However, the mold grew excellently in the cups that contained medium amounts of 
sugar. These results suggest that sugar works as a good preservative. However, this 
experiment also proves that sugar must be applied in fairly large doses in order to 
take affect 
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THE EFFECTS OF MAGNETIC FIELDS ON THE GROWfH OF Zea mays 

Jeffery Yukio Hiroshima 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

I began this study in an attempt to determine if magnetic fields emitted from power 
lines had any adverse affect on plant growth. To simulate the magnetic fields I placed 
ceramic magnets directly under 15 seeds in the experimental group. The control 
group, of 15 plants, was grown under all of the same conditions as the experimental 
group save for the magnets. I conducted the study for two weeks at the end of which I 
averaged daily plant heights. After averaging the totals, I found there to be no 
significant difference between the control and experimental group in height or dry 
mass. Judging from my data, I can see that electromagnetic fields have little or no 
effect on plant growth. 

1085 

THE EFFECT OF Bacillus cereus ON THE FUNGI RESPONSmLE FOR 
DAMPING-OFF DISEASE 

Karen J. Locher 
Teacher: S. DeGusta 
John. F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

Damping-off is a fungal disease of plants which, once contracted, is fatal. Bacillus 
cereus, an aerobic, spore forming bacillus, has been recently found as having some 
apparent benefit in treatment of the disease. In this experiment, I attempted to test 
the validity of this claim using two kinds of fungi known to cause the ailment: 
Rhizoctonia solani and Sclerotium rolfsii. My method in performing the experiment 
was to streak Bacillus cereus in a circular, or "ring" - shape on a plate of either 
potato or sabouraud dextrose agar. Once the bacteria grew into visible colonies, either 
rhizoctonia or sclerotium was innoculated into the center of the ring. As the fungi 
grew and reached the ring of bacteria, I watched and recorded results. I encountered 
[many difficulties in the development of the experiment and its procedures. 
Ultimately, I was able to record results in the case of the sclerotium fungi, but was 
unable to do so with the rhizoctonia,(as my sample died before I was able to actually 
perform the experiment). My results with the sclerotium indicated that the bacteria 
had no effect on the growth of this fungus. 
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THE EFFECTS OF VARYING pH'S ON THE GERMINATION OF BURPEE CORN 
SEEDS 

jason Lew 
Teacher: Seve DeGusta 
john F. Kennedy High School, 6175 Gloria Drive, Sacramento, CA 95831 

The purpose of this lab investigation was to find out how different pH levels affected 
the germination and early growth rates of Burpee Corn Seeds. Seeds were placed into 
different petri-dishes which contained different pH levels. The pH levels were 9.5, 
7 .0, and 4.4. After a period of one day, the seeds began to germinate and after two 
days, the roots could be measured in terms of millimeters. Measurements were taken 
on the second and third day. By comparing the measurements for each of the pH 
levels with the method of statistics; t-test. The results suggest that varying pH levels 
do not significantly affect the germination and early growth rates of Burpee Corn 
Seeds. 

1087 

EFFECT OF PESTICIDES ON THE GROWfH RATE OF EARTHWORMS 

Randy Liu 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

This experiment was done to investigate the possibility of a pesticide slowing the rate 
of growth in Eisena foetida earthworms. Sixty worms were weighed and then divided 
into two groups. In a ten day period one group of worms was sprayed with one-sixth 
of a cup of diluted pesticide solution while the other was not. After the ten day period 
the worms were weighed again and these results were compared to the initial weight. 
It was found that there was no significant difference in the growth rate between the 
two groups of worms. Pesticide did not affect the growth rate in the earthworms. 
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WATER, WATER, EVERYWHERE ... AND NOT A DROP TO DRINK! 

AM. Haut 
Teacher:C.R.Braker 
Portola Highly Gifted Magnet Center, 18720 Linnet St., Tarzana, CA 91356 

This study investigated the potability of water. Water-samples were taken from 
various creeks in Topanga Capyon and tap water. Those samples were subjected to 
boiling, iodine, and filtering. Samples were then placed on nutrient agar and allowed 
to sit 24 - 48 hours. Proteus species grew on all untreated water. The boiling and 
filtering eliminated all bacteria from the water. The iodine failed to eliminate 
bacteria from one source of water. 

1089 

VOLUME TO BATTERIES 

Gilbert Guevara 
Teacher: Mrs. C. R. Braker 
Portola Highly Gifted Middle Junior High School, 18720 Linnet Street, Tarzana, CA 
91356 

My project is to see if volume affects the energy of batteries. I will try to find out by 
first getting the materials that are needed, a radio, battery, battery tester, and a 
watch. I will take these materials and put in one set of batteries into the radio and 
turn on the volume at minimum, and leav~ it on for 30 minutes. After the 30 minutes, 
I will take out the batteries and put in a new set, leave the volume at medium and 
leave it on for 30 minutes. After the second 30 minutes, I will put in another new set 
of batteries and put the volume at maximum, and leave it on for 30 minutes. After the 
third 30 minutes, I will take out the batteries and test them with the battery tester and 
compare the energy that is left in the three sets of batteries. The results showed that 
the volume did affect the energy of batteries. · 
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DOES ETHYLENE FROM BANANAS COUNTER THE EFFECTS OF ETIOLATION? 

E.E. Lee 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In this study I grew pinto beans in the dark, one group with bananas and the other 
without. I wanted to see whether the effects of ethylene given off by bananas on 
plant growth in the light would still hold true in the dark. Stem elongation known as 
etiolation occurs to plants grown in the dark. My results showed me that there was a 
significant difference in the heights of the control and experimental groups, with 
control being plants grown in the dark without ethylene from bananas and 
experimental being plants grown in the dark with added ethylene from bananas. The 
difference was that ethylene inhibited the stem elongation. I rejected my null 
hypothesis which states that there is no significant difference in the heights of 
plants grown in the dark with outside ethylene and without because through the 
t-test I found a p<0.05, a p value generally considered adequate for rejection. 

1091 

EFFECTS OF CHEMICAL PRESERVATIVES ON THE FOODSPOILAGE MICROBE 
Bacillus Cereus 

Kevin Fong 
Teacher: Steve DeGusta 
John F. Kennedy High School, 6.715 Gloria Drive, Sacramento, CA 95831 

The purpose of this experiment was to determine the effects of chemical 
preservatives on Bacillus cereus. Two different procedures were used in testing. This 
I hoped, would show me which preservative would be more effective, and whether 
preservatives are bactericides or bacteriostatic. I tested this by making test tubes of 
nutrient agar, combining Bacillus cereus, and pouring the solution onto a petri dish. 
Next, preservative solutions of sodium benzoate, nitrite, and bisulfite at a 0.1% cone. 
were made. Then blank disks were soaked in the preservative solutions and placed on 
the agar surface. The second procedure involved making separate agar dishes with 
each dish containing one of the preservatives of sodium benzoate, nitrite, · and 
bisulfite at 0.1% cone. added to the agar. Then B. cereus was streaked on the agar 
surface of a marked rectangular area. After incubation, the observation of the first 
procedure was bacteria surrounded completely around the disks, leaving no clear 
area. A surrounding clear area would have indicated bacterial resistance. In 
observing the results for the second procedure, there was growth in all of the 
rectangles of Sodium benzoate and nitrite, but not for the rectangles of Sodium 
benzote that had none. In conclusion, preservatives are bacteriostatic, and the 
Preservatives Sodium benzoate and Sodium nitrate at 0.1% concentration are not 
effective in preventing the growth of B.cereus, where as Sodium Bisulfite at 0.1% 
concentration is effective in preventing the growth of B. cereus. 
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EFFECTS OF CRYSTAL GROWTH ON DIFFERENT SEEDS 

K. Liu 
Teacher: M. Simonds 
Portola Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

This experiment investigated the ability of regular table sugar (sucrose) crystals to 
grow on seeds of other materials. Alum crystals (crystalline), beads (amorphous) and 
tacky tack (amorphous) are suspended from threads and left to grow in a 
supersaturated solution of sugar water. A sugar crystal acts as a control, enabling 
comparison of the variables. There are three samples for each seed and 
experimenting is repeated two times. Crystals formed onto the original sugar crystal 
seeds and in other samples, at the surface. Other places included on the thread and at 
the side and bottom of the cup. The results indicate the inability of crystals to grow 
on different substances. It suggests that the sucrose crystal repudiates the slightest 
growth on an unlike substance. · 

1093 

DEPTH PERCEPTION: WHICH IS BETTER, ONE OR TWO EYES? 

Evan Robinson 
Teacher: M. Simonds 
Portola H.G. Magnet, 18720 Linnet St., Tarzana, CA 91356 

This experiment confirmed the popular opinion that two eyes are superior to one eye 
when trying to judge the distance to or depth of something. A target was set up 19 
feet 6 inches from each of the 20 subjects I used for the experiment. Then I asked the 
subject to judge the distance to the target and I recorded their response. Next I asked 
the subject to turn around while I moved the target two feet nearer. I asked the 
subject to turn around again to face the target and give another estimation of the 
distance to the target, this time with their right eye closed. Finally, I recorded their 
answer. I found that the results of this experiment do actually agree with popular 
opinion. The majority of the answers given by my subjects were more accurate then 
the answers given with the right eye shut. Therefore, I conclude that when 
attempting to judge the distance to an-object, two eyes is more accurate than one eye. 
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THE EFFECTS OF AMMONIUM SULFATE ON THE CARNIVOROUS FUNGUS, 
Arthrobotrys conoides 

L. SooHoo 
Teacher: S. DeGusta 
John F.Kennedy High School, 6715 Gloria Dr., Sacramento, CA 95831 

I have tested whether increasing the level of ammonium sulfate decreases the 
amount of the nematode, Rhabditis, consumption by the fungus A. conoides, which 
supposedly supplements their deficiency in nitrogen. Nitrogen gas can not be used 
directly as a source of energy by the fungus. Since ammonia ions are composed from 
nitrogen, ammonium sulfate was used. In the experiment, the fungus was cultured on 
cornmeal agar with the addition of ammonium sulfate and in the control without any 
addition. By the third day, all the nematodes were consumed by the fungus in the 
control and less than 10% of the nematodes were living. The addition of ammonium 
sulfate seemed to have affected the amount of nematodes being consumed by the 
carnivorous fungus. 

1095 

FOOLING ILLUSIONS 

Morgan Wyenn 
Teacher: C.R. Breaker . 
Portola Middle School, 18720 linnet Street, Tarzana, CA 91356 

This study questioned if optical illusions would fool a study group. Twenty people 
were tested with ten optical illusions to see if they recognized them. The results were 
that seventeen people out of the twenty reconized the illusions. Half of the pictures 
had to do with shadow, which is one of the most visual cues. Anamorphosis, Visual 
Perspective (in which depth is suggested by overlaping), linear perspective, and 
aerial perspective (in which colors become faded) were some of the optical illusion 
techniques that were used to test the participants. The conclusion is that the people 
tested that did not recognize one, did not recognize any of them. The illusions that 
had double pictures seemed to be easier to recognize. 
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HOW LONG DOES IT TAKE TO READ COLORS? 

S. H. Sun 
Teacher: M. Simonds 
Portola HG Magnet, 18720 Linnet St., Tarzana, CA 91356 

This project was based on how people perceive colors and the length of time it takes 
to read different types of Stroop items. It examined if line patterns other than 
congruent items took more time to read. Four sets of eight cards of congruent, 
incongruent, surrounding color, and sequential effects items were made in the WORD 
COLOR format. Each person was shown the cards and timed for their response. This 
was perormed on twenty people. The twenty responses were added separately for 
each set. The congruent and surrounding color set tied for the least amount of time. 
Then the sequential effects set with the incongruent set last. The results showed that 
an incongruent line pattern takes more time to read than a congruent pattern. 

1097 

EFFECTS OF GINSENG ON GROWfH OF TOMATO PLANTS 

D.]. Woolsey 
Teacher: C. Braker 
Gaspar de Portola Middle School, 18720 Linnet Streets Tarzana, CA 91356 

The purpose of this study was to find out whether ginseng increases the growth rate 
of plants. Out of six similarly sized tomato plants, three were daily watered with two 
ounces of ginseng tea. The other three were watered with tap water, and the size of 
each was recorded daily. The experimental plants, on the average, grew 11.8 em. over 
three weeks. The control plants had an average growth of 12.5 em. I believe that, in 
fact, the ginseng stunted the growth of the experimental plants. 
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ARE YOU READY TO SHAKE RATTLE AND ROLL? 

]. Guzman 
Teacher: C. Braker 
Gaspar De Portola Highly Gifted Magnet, 18720 linnet Street, Tarzana, CA 91356 

This study examined the question: are people prepared for an earthquake? A survey 
was made with 4 questions based on the january 17, 1994 Northridge earthquake. I 
asked 20 families about this topic and found out my results. 17 out of 20 households 
were not prepared, though now they say they are prepared. The remaining 3 were 
totally prepared and had supplies such as water, flashlight, batteries, portable radio, 
and especially a first aid kit. After gathering this information, I came with the result, 
that not everyone is prepared, but at least need to be aware, or they will not survive 
in this unpredictable world. 

1099 

THE EFFECT OF OIL ON THE GROWTH OF PLANTS 

Seulgey Kim 
Teacher: Mrs. Braker 
Portola H.G. Magnet Center, 18720 linnet Street, Tarzana, CA, 91366 

The purpose of this study was to examine the effects of different types of oil, 
including cooking and motor oil, on hydroponically grown plants. Three plants were 
given water; however, one plant received cooking oil, and another motor oil before 
being watered. These plants were tended to over a period of a week and five days, and 
at the end of the period all three plants were examined to see what effect the two 
types of oil had. The plants that were given cooking and motor oil were weakened, 
and did not reach the growth of the plant which did not receive any oil. The results 
show that the oil prevents plants from receiving the sufficient amount of water, thus 
preventing the full grows potential of the plant. 
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THE SOUND OF MUSIC ... WHILE STUDYING 

Lauren McCarthy 
Teacher: C.R. Braker 
Gaspar De Portola Jr. High School, 18720 linnet Street, Tarzana, CA 91356 

My experiment examined the question of whether music is helpful while studying or 
if it is a distraction. I tested my sisters 4 times each, twice with music, twice without. I 
gave them math tests created by their teachers at their grade level and compared 
their test grades. As I suspected, my sisters did better without the music. probably on 
account of the music being a distraction. Surprisingly, they did better on every 
single test without music. So instead of listening to music while I study, I will sit in 
silence. 

1101 

A COMPARISON OF HAFTED SCRAPERS MADE ON PROJECTILE POINTS FROM 
THE MIDDLE TO LATE ARCHAIC AND THE MIDDLE WOODLAND TIME PERIODS 
IN WEST -CENTRAL ILLINOIS 

L. Wilburn 
Mentor: R. Hickson 
Center' for American Archeology NSF Young Scholars Program, P.O. Box 366, 
Kampsville, IL 62053 

Projectile points that have been reworked into a formal tool type known as hafted 
end scrapers have been recovered from sites throughout the range of prehistory. 
Two time periods exhibit an abundance of this tool and are the subject of this 
comparative paper. The Godar hafted end scrapers from the Middle to Late Woodland 
and the Snyders hafted end scrapers from the Middle Woodland period were compared 
to each other and it was found that they shared several edge wear characteristics 
with each other despite the estimated 6300 year difference between their separate 
existences. 
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MAGNETISM AND PENDULUMS 

Michael R Meisel 
Teacher: C.R. Braker 
Portola HG Magnet, 18720 Unnet Street, Tarzana, 91356 

This purpose of this experiment was to find out if magnets have an effect on the 
period of a pendulum. The period of the pendulum was measured by timing twenty 
swings at once and dividing the resulting number of seconds by twenty. The period 
was measured once with no magnetic influence and also with magnets at different 
distances below the pendulum. The magnets made the pendulum faster. This is similar 
to the effect increasing gravity would have on the pendulum. With the magnets 0.8 
em from the pendulum, the pendulum's period was 0.55 seconds per swing. At 1.1 em, 
the period was 1.50 seconds. At 1. 7 em the period was 1.65 seconds, at 2.8 em the period 
was 1. 70 seconds and when the magnets were any farther away from the pendulum 
they had no effect on its period. 

1103 

MO~NGSMARTSOR~OONSMAR~ 

N.D. Branmon 
Teacher:C.R.Braker 
Portola H/G Magnet, 18720 linnet Street,Tarzana, CA 91312 

This study examined the question of homo sapiens being better perfomers (on tests, 
work, etc.) in the morning or the afternoon and how their reaction time was related 
to their performances Four homo sapiens were each tested with the Kaufman Test of 
Educational Achievement (KTEA) once in the morning and once in the afternoon. 
The subject was timed with a watch and their reaction time was recorded. The number 
of questions wrong were also recorded. Then all the results were averaged. Hamo 
sapiens were better performers in the morning but reacted faster in the afternoon. 
The results suggest that homo sapiens perform better in the morning but should not 
be placed in a timed test situation. 
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AN EXPERIMENTAL APPROACH TO LATE WOODLAND LITHIC DEBITAGE 
ANALYSIS 

j.A. Morris 
Mentor: D.A. Selo 
Center for American Archeology NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

Recently, analysis of lithic debitage has proved to be useful in the interpretation of 
lithic technologies. This study provided a comparison of Late Woodland lithic 
debitage to debitage produced in modern replications to provide a greater 
understanding of Late Woodland lithic technology. Replication debitage was produced 
by manufacturing cores and tools modeled after those characteristic of the Late 
Woodland time period. This debitage was compared to lithic assemblages recovered 
from the Evie site of the jersey Bluff phase in the Lower Illinois Valley. Results 
demonstrate that small flakes were found in reduced numbers possibly because of 
their reuse as tools. In addition, distinctions between hard and soft percussion 
methods could be demonstrated. 

1105 

BACTERIA ANALYSIS OF SACRAMENTO WATER RESOURCES BY BACTERIA 
PLATING 

Erica jorgensen 
Teacher: Steve DeGusta 
john F. Kennedy High School, 6715 Gloria Dr., Sacramento, CA 95831 

In this study, the purpose was to test water quality of Sacramento rivers & reservoirs 
to see if the water we drink is safe. I first started with a fermentation test and then 
used the tubes that had the highest bacteria growth totals (this was out of 2 tubes for 
each sample). The second part of this experiment involved using the bacteria samples 
from part one on nutrient agar plates. I did this by using aseptic techniques for the 
transfer or 1/2ml of that bacteria sample on to an agar plate. In the results the 
bacteria growth was very miminal and not very abundant. I had expected the 
bacteria growth to be a lot more abundant. 
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BATTERIES, STRONG OR WEAK? 

Shoji Morita 
Teacher: C.R. Braker 
Portola Highly Gifted Middle School, 18720 Linnet Street, Tarzana, CA 91356 

This study showed whether or not batteries were stronger or weaker using high 
volume. First I tested the battery and made a note of how strong it was. Then I let it 
play in the radio using a high volume checking it at ten hour intervals. After I 
recorded all of this I started checking the difference with the radio on low volume. 
Again I tested the batteries at ten hour intervals. The batteries that were tested on 
high volume lasted for 54 hours. The batteries on low lasted for 93 hours. I think the 
battery on low lasted longer because there wasn't as much energy spent by the radio. 

1107 

HORMONAL AND METABOLIC RESPONSES TO A HIGH FAT DIET 

K. Morlino 
Teacher:S.Booth 
Kecoughtan High School, 522 Woodland Road, Hampton, VA 23669 

This fifteen week study examined the question of Growth Hormonal and metabolic 
responses to a high fat diet on male Sprague-Dawley rats. Thirty-four male 
Sprague-Dawley rats were fed a diet containing either 11.5% fat or 32.5% fat. Food 
intake, body weight gain, and efficiency of gain were all calculated on a weekly 
basis. After decapitation and an extensive radiommunioassay, the Growth Hormonal 
levels were determined and abdominal fat pads were weighed. It was discovered that a 
high fat diet does result in diverse metabolic differences and Growth Hormonal 
levels. 
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CRITICAL PERIODS IN PLANT GROWI'H 

J.D. Saxe 
Teacher:C. R.Braker 
Gaspar de Portola Middle School, 18720 Linnet, Tarzana, CA 91356 

My science project this semester is a test of a certain hormone, vitamin B.l , that 
supposedly helps plants grow. I applied this hormone to the same type of plant at 
different times to see if there was any critical period in which the plant needed the 
hormones the most: There are four different plant groups that I applied hormones to 
at different times. I applied vitamin B1 to the first plant group the day I planted the 
seeds. I applied vitamin B1 to the second plant group on day 7 of the experiment, I 
applied hormones to the third group on day 14, andapplied hormones to the last 
group on day 21. I also had a control group which I applied no hormones to. I found 
that the plants grew fastest when vitamin B 1 was applied on day 7 of the experiment, 
possibly because that's when the seeds germinated and started taking in vitamins and 
hormones. 

1109 

MOBIUTY VS. AVAILABILI1Y: LITHIC ORGANIZATION AT THE EVIE SITE 

A. R. White 
Mentor: M.P. Purtill 
NSF Young Scholars Programs P.O. Box 366, Kampsville, IL 62053 

Recently, the organization of lithic technology has been the subject of much 
archeological debate. This paper tests two theories of lithic organization that have 
been proposed by analyzing debitage from the late Woodland component of the Evie 
site in the Lower Illinois Valley In one theory, Parry and Kelly argue that degree of 
mobility determines lithic organization. In contrast, Andrefsky states that 
availability of chert is the deciding factor of lithic organization Results show a 
formal assemblage, thereby arguing against Parry and Kelly's predictions. 
Andrefsky's hypothesis seems to be better supported by the data. 
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THE EFFECT OF INSUUN IN BUSH BEANS 

Alyson A. West 
Teacher: S. DeGusta 
John. F. Kennedy High School. 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this experiment was to determine if insulin had an effect on the 
growth rate of Kentucky Wonder Bush Beans. Forty plants were divided into four 
groups of ten. Control group one was watered with tap water while control group two 
was watered with a 4% sucrose solution. Experimental groups one and two were 
watered like their respective control groups and were injected with insulin every 
other day. I hoped to show that the insulin would allow the plant to utilize the sucrose 
more efficiently thus resulting in increased growth. From the data collected and the 
rejection of my null hypothesis (t-test)with a p value of .05>p>.01, my results showed 
an increase in the growth rate; thus I concluded that the insulin did allow the plant 
to utilize the sucrose efficiently. 

1111 

WIND AS AN ALTERNATIVE SOURCE OF ENERGY 

V. Sumant 
Teacher: C.R. Braker 
Portola Highly Gifted Magnet School, 18720 linnet St., Tarzana, CA 91356 

The study examined the question: can wind be used as an alternative source of 
energy? An electric fan was used to blow wind in the direction of the windmill to 
enable it to rotate so that the alligator clips that were hooked up to the car charger, 
would generate enough power for the car. The gear that was connected to the 
rotating hobby motor with a rubber band received its power from the charger that 
enabled the car to proceed forward. The results of the experiment proved the 
hypothesis that wind did serve as an alternative energy. 

65 



journal of Student Research Abstracts 

1112 

INTELLIGENCE OF THE VENUS FLY TRAP 

Ginger Wilhite 
Teacher: Steve DeGusta 
john F Kennedy High School6715 Gloria Drive, Sacramento, CA 95831 

Venus Fly Traps live in cool coastal regions in soil that lacks nutrients They evolved 
into carnivorous plants to get the nutrients necessary for survival. So in my 
experiment I wanted to test this: if a Venus Fly Trap has a supply of nutrients in it's 
soil would the Venus Fly Trap not needing the nutrients from the insects not trap or 
digest the insects? I used two plants each plant had six traps On the experimental 
plant I placed fertilizer Triple 15 - containing· 15% Nitrogen, 15% Phosphoric Acid, 
and 15% KzO on top of the soil and watered the plant. I also watered the control plant. 
To make sure the fertilizer reached the roots I waited three days before entering the 
Drosophila into the plant's terrariums. On the third day I entered twenty flies into 
the terrarium of both the control and the experimental plant. The majority of all 
traps on both plants showed signs of digestion which is usually a skeleton inside the 
trap. Fertilizer in the soil of the Venus Fly Trap had no affect on the plant s ability to 
trap or digest the Drosophila. 

1113 

THE EFFECTS OF OXYGEN DEPRIVATION IN Artemea salina 

D.Fong 
Teacher: S. DeGusta 
John F.Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

Tobacco is the most common and addictive drug in the United States. I tested the 
effects of tobacco on Artemia Salina (brine shrimp) in a previous study. The brine 
shrimp "curled" when tobacco was introduced into their environment. I was not sure 
if the lack of oxygen in their environment when tobacco was added was a factor. In 
this experiment I tested if "curling" in the brine shrimp was due to tobacco or to the 
lack of oxygen. I used tobacco from cigarettes and salt water to make a tobacco 
solution. I then made a solution of salt water with a reduced amount of oxygen by 
boiling it. I also made a solution of salt water as a control. The brine shnmp's 
behavior in the tobacco solution was compared to the behavior of those in the boiled 
water solution and to the behavior of those in the unboiled salt water. My results 
show that brine shrimp in the tobacco solution and also in the boiled salt water 
solution "curled." This seems to suggest that oxygen deprivation does in fact cause 
brine shrimp to "curl." I cannot, however, conclude that tobacco causes brine shrimp 
to "curl." 
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UQUID FERTIUZER VS. FERTILIZER STAKES 

Ida Kwong 
Teacher: Mr. DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this study was to see whether 'Snap pea' plants grow faster with the 
use of liquid fertilizers than fertilizer stakes. The control group consisted of ten 
plants with no fertilizer in it. The first experimental group consisted of ten plants 
each containing one half of a fertilizer stake. The second experimental group 
consisted of ten plants each containing twenty ml. of liquid fertilizer. Both 
experimental groups contained the same brand, amount, and concentration of 
fertilizer. All thirty plants were watered with twenty ml. daily. Results showed that 
plants grow faster with the use of liquid fertilizer than fertilizer stakes. Statistics 
conclude that pea plants grow faster with liquid fertilizer than fertilizer stakes with 
n=7 at a 'p' value of .01. 

1115 

ARE HUMMINGBIRDS PICKY? 

Rosemary Cody 
Teacher: C. Braker 
Portola Highly Gifted Magnet, 18720 Linnet Street, Tarzana, CA 91356 

This experiment demonstrated hummingbird feeding chokes in three specific 
species: Calypte anna, Calypte costae, and Archilochus alexandri. Three feeders each 
containing a different color of sugar water (either red, blue, or yellow) were hung 
in a specific area. Samples were taken to see how many individuals visited each 
feeder. Hummingbirds. attended the red feeder seven times, the yellow two times, and 
the blue feeder, zero. These results suggest the birds are used to red nectar, as that is 
the color they usually pollinate, and attend the red feeder out of instinct. 
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THE EFFECTS OF ACID RAIN ON CARBON DIOXIDE PRODUCTION BY MICROBES 
IN THE SOIL 

B. Yeung 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The effects of acid rain on forests is a major controversy throughout the world. Many 
scientists claim that acid rain is the major . culprit behind dying forests but there are 
those that believe that much more data is ne.eded . to make any conclusions. They 
believe that the mechanisms of forest destruction can be immensely 
complex-involving interacting stresses from air pollution, soil condition, winter 
cold, diseases, and insects. In this experiment I attempted to measure the effects, if 
any, of nitric acid, a component of acid rain, on soil. I used carbon dioxide production 
as a measurement of microbe activity. Soil supplemented with diluted nitric acid was 
compared to soil supplemented with distilled water. My results indicate that there is 
no significant difference between the amount of carbon dioxide produced by ·both 
samples. 

1117 

THE EFFECTS OF A FULLY BIODEGRADABLE DISH-WASHING SOAP ON THE 
HEIGHT OF BLACK-EYED COW PEAS 

Nancy Doig 
Teacher: Mr. S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this experiment was to test whether or not a fully and rapidly 
biodegradable dish-washing soap has less of an effect on plant height than a 
common dish-washing soap. To test this I grew one group of plants in water 
containing Dawn, one in water containing Ecover (a fully biodegradable soap), and 
one in plain tap water. Comparing the heights of plants grown over a fifteen day 
period, and by using the t-test, I found that the ones grown in water mixed with 
Ecover and plain tap water were significantly taller than the ones grown in water 
mixed with Dawn, while the difference between the height of the ones grown in 
plain tap water and water containing Ecover was not significant (.5>p.>.1). The results 
of this experiment would lead one to believe that plants grown in water containing 
Ecover will grow taller than ones grown in water mixed with Dawn. 
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WHICH FORM OF INSUlATION IS MOST EFFECTIVE? 

Teacher: C. Braker 
Portola H.G. Magnet, 18720 Linnet St., Tarzana, CA 91356 

The purpose of this study is to test the effectiveness of various forms of insulation 
and to determine which would effectively retain the most heat and serve as the best 
insulator for warming the human body. Water-filled jars served as a model for the 
human body. Six plastic bags were padded with wool, flannel, fleece, cotton and 
thermal insulation. The jars were put in the refrigerator for two hours and 
temperatures were recorded every 1/2 hour. The thermal insulation worked best, 
lowering the temperature only 14° in 2 hours. The results suggest that thermal 
insulation is very effective in keeping the body warm. 

1119 

RESULTS OF USING SCOPE (REGULAR MINT GREEN MOUTHWASH) 

Rami Alshihabi 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Dr., Sacramento, CA 95831 

The purpose of my experiment was to first see if Scope (mouthwash) works in killing 
mouth bacteria, then to see if Stope kills or just inhibits bacterial growth, and finally 
to find out, how long does Scope's bacterial resistance power last in the mouth. At 
first I concluded that Scope really works and that it does kill mouth bacteria ( not 
inhibits its growth ), by pouring plating mouth bacteria on nutrient agar then 
transferring the bacteria on to nutrient agar treated with Scope to see the bacterial 
streaks fade out. At the end I concluded that Scope lasts for ten minutes by taking 
bacteria from the mouth in minute intervals to see when the number of bacterial 
colonies after using Scope, would be significantly the same as the number of 
bacterial colonies counted before the use of Scope. I used the t-test to conclude the 
significance. 
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THE EFFECTS OF HUMAN AFFECTION ON MICE 

Marie Hough 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment, the effects of human affection on the social behavior of mice was 
studied. Twelve mice were divided into two groups of six. One of the groups was held 
for ten minutes a day and the second group was never held. Then the mice were 
placed one at a time in a grid and the number. of squares they entered was counted. 
This is a test for testing the social behavior of mice: the more advanced the social 
skills, the more squares they enter. After comparing the data, I found that the mice 
that had been held entered more squares than those that had not been held. The p 
value was found to be .01>p>.001 so the null hypothesis was rejected. Therefore, a 
significant difference was found between the social skills of the mice given human 
affection and those that were not. 

1121 

COMPARISON OF JUVENILE GROWfH ATTAINMENT WITH THE INTRODUCTION 
OF MAIZE 

S.]. Malone 
Mentor: J . E . Buikstra 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

Previous osteological studies have shown the dependence on .maize agriculture 
significantly affected the health of the populations and has shown to affect the 
growth rate of juveniles. The hypothesis of this study is that the introduction of 
dependence on maize agriculture influenced juvenile growth attainment. This was 
tested by comparing the lengths of arm and leg long bones of juveniles ages nine 
and younger in two populations: a Middle to early Late Woodland site and a Late 
Woodland site. The results indicated that the burial remains of the juveniles from the 
Middle, early Late Woodland site were longer and had a faster growth rate than those 
of the Late Woodland site 
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EFFECT OF AN ELECTROMAGNETIC FIELD ON THE . SEX OF THE OFFSPRING OF 
Drosophila melanogaster 

Annie Ong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this study was to observe if an electromagnetic Field (e.m.f.) could 
influence the sex of the fruit fly, Drosophila melanogaster. Seven male flies were 
subjected to an e.m.f. for 20 minutes for 5 consecutive days. The males and female 
flies were then allowed to mate and breed. In the e.m.f., there was total of 3 9 
offspring, 46% were males and 54% were females. In the control, there was a total Of 
168 offspring, 52% were males and 48% were femal~s. The results suggest that the 
e.m.f. did not have an influence on the sex of the offspring. 

1123 

HYDROPONICS: THE IMPORTANCE OF NITROGEN AND PHOSPHORUS ON PLANT 
GROWTH. 

AmyWong . 
Teacher: Steve DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment I tested to see if nitrogen and phosphorus are elements needed for 
healthy height growth of plants. I grew the plants in a hydroponics system. A 
hydroponics system lets the plant be in direct contact to the elements needed for 
growth. There were six sets: two complete stock solutions (one with the cotyledon and 
one without), two stock solutions minus nitrogen (one with the cotyledon and one 
without), two stock solutions minus phosphorus (one with the cotyledon and one 
without). The measurements for the plants grown with their cotyledon attached 
revealed that there is no a dependency on external sources of nitrogen or 
phosphorus. Comparing the measurements for the plants without the cotyledon 
revealed that there is no significant difference between the heights of the plants 
grown in the different solutions. I suppose that since the plants, from them being 
seeds, were only grown for 3 weeks they may not have developed a need for the 
supplied nutrients. 
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AND YOUR GREATEST FEAR IS ... 

].Ahn 
Teacher: C B Braker 
Portola Highly Gifted, 18720 Linnet Street, Tarzana, CA 91356 

This project displayed the worst fears of 12-14 year old teenagers. The purpose is to 
find out what and why. My procedure involved interviewing thirty people and 
asking questions such as, gender, what their greatest fear was and why. I categorized 
all the causes into three choices, experience, media and heredity. The results were 
that the leading fear was of supernatural beings. The next was death then error, 
snakes, and darkness. There were others such as water and mirrors. There were 9 
non-phobic. One more male was non-phobic than the females. 

1125 

TEMPERATURE EFFECTS ON UFE CYCLE OF Drosophila 

Evan Shen 
Teacher: Steve DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment, I was trying to test if the Drosophila have shorter life cycle in 
higher temperature than they do in room temperature. I cultured three vials of 
Drosophila at room temperature (19°C) as the control group of this experiment. Using 
the incubator, I also cultured three vials of Drosophila at 25°C as the experimental 
group of the experiment. There were two pairs of male and female flies in each vial. 
Mter eighteen days of culturing, I counted the number of adult flies in each vial. I 
then took the sums of each from the controlled and the experimental groups for 
statistical calculations. Using the Chi-Square test, I found that the number of the 
experimental group was significantly greater than that of the control group. I was 
therefore able to conclude that Drosophila developed faster in higher temperature. 
In other words, drosophila have shorter life cycles than they do in room 
temperature. 
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REFIT ANALYSIS ON THE EVIE SITE AND FEATURE 4 POTTERY 

Corey D. Irby 
Mentor: Anne M. Cobry 
Center for Amercian Archeology. NSF Young Scholars Program, P.O Box 366, 
Kampsville, IL 60253 

This study will show how refit analysis has enabled archeology and archeologists to 
understand the use of jersey Bluff pottery from the Evie Site. The jersey Bluff phase 
of the Late Woodland Period has not been as extensively researched as other phases 
of the Late Woodland Period. The pottery shards found were analyzed in the lab and 
tested for refit. A total of fourteen refits were found but only seven shards were used 
in this study. With stable refits the vessels volume, thickness, and content were 
obtained. 

1127 

FAUNAL REMAINS OF EAGLE SLOUGH SITE 

T. R. Wilson, B. Styles 
Mentor: K. White 
Center For American Archeology, NSF Young Scholars Program, P.O. Box 366, 
Kampsville, IL 62053 

The analysis of faunal remains can assist in the determination of prehistoric dietary 
patterns. This study examined a sample of faunal remains from the Early Late 
Woodland Eagle Slough Site. Specifically, this project analyzed the fish fauna, and 
determined the locality of waters the fish were taken from. Fish fauna was analyzed 
by direct comparison to the comparative collection at Illinois State Museum. The 
results indicated that the species fish was taken from the local Mississippi River 
Valley. 
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EFFECT OF CALCIUM ON GROWTH OF PLANTS 

AmyM. Wong 
Teacher: Steve DeGusta 
john F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The purpose of this experiment was to test to see if the addition of calcium on cowpea 
plants would increase its rate of growth. The different variables used were plants 
watered with plain water, plants watered with liquid fertilizer, and plants watered 
with liquid fertilizer plus calcium. The liquid fertilizer used did not contain any 
calcium. Water was the control variable, liquid fertilizer was the limiting factor, and 
liquid fertilizer plus calcium was the testing variable. Plants were watered and 
measurements were taken daily. Using the t-test, two null hypotheses that there was 
a significant difference in the rate of growth were rejected. Results showed there 
was not a significant difference in the rate of growth with the addition of calcium. 
Results also showed that the additon of liquid fertilizer did not make a significant 
difference in the rate of growth of plants. 

1129 

SLOAN DALTONS 

C.M. Koch 
Mentor: T.A. Dillard 
Center for American Archeology NSF Young Scholars Program, Box 366, Kampsville, 
IL 62053 

The Sloan Dalton point is temporally from the Late· Paleo-Indian to Early Archaic 
periods (9,000-6,000 B.C.). Unfortunately, the method of manufacture of the final 
stage has never been documented. The purpose of this paper is to describe the final 
stage of manufacture of the Sloan Dalton point. The Sloans that were examined are: 
two plastic casts and a replica made by expert flintknapper, Tim Dillard. The results 
indicate that the direction of final pressure flaking on the blade is discernable, 
either base to tip, or tip to base. It is also possible to determine which set of alternates 
were flaked first. 
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EFFECTS OF BLOCKING A MAGNET'S PULL 

Carlo Nuera 
Teacher: C. R. Braker 
Portola Middle School, 18720 Linnet Street, Tarzana, CA 91356 

This experiment looks into the question of what happens when a magnet is covered 
by something and it's pull weakens. I used two bar magnets, . paper, foil, plastic, pins 
and some tacks. I wrapped one of them in one of the materials to see how many pins 
and tacks it could attract. I took turns wrapping the magnet in the other materials 
and repeated. Out of six pins, the uncovered magnet picked up six pins, but when 
wrapped in the plastic, it picked up five pins. In the foil, it got five pins while when 
it was wrapped in cloth, it picked up all of them, six pins. Paper did the best job only 
picking up four out of six pins. This shows that paper is most effective in blocking 
the magnet's pull. 

1131 

AN ANALYSIS OF ARCHEOBOTANICAL REMAINS RECOVERED FROM FEATURE 
14 AT THE EVIE SITE 

B. Wood 
Teacher: M. Williams 
Center for American Archeology NSF Yaung Scholar Program; Box 366, Kampsville, 
IL 62053 . 

Feature 14 was a possible burnt pit feature found at the Evie site in the Lower Illinois 
River Valley region. Unique botanical remains were hypothesized to be recoverable 
from the feature based on its atypical morphological appearance. Flotation and 
sorting techniques were employed to recover archeobotanical remains. The 
hypothesis was supported in that a botanical assemblage unique to the feature was 
found, based on an inclusion of Helianthus annuus, (sunflower) as well as and 
absence of Carya sp. (hickory nut) and Quercus sp. (acorn). The unique botanical 
assemblage of Feature 14 can possibly lead to a better understanding of how the Late 
Woodland inhabitants of the Evie site lived. 
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EFFECTS OF ACCESS SMOG ON PLANTS 

R.T. Tsai 
Teacher: C.R Braker 
Portola Middle School, 18720 Linnet Street, Tarzana, CA 91356 

This experiment involved the effect of smog on plants. Two radish Raphanus Sativus 
seeds were planted in two different pots. The experimental plant was exposed to 
excessive smog while the normal plant was kept in a low smog enviroment. After a 
week, tests were made to see how strong the plants were. Both plants then became 
exposed to high water pressure and high winds for a week. The water pressure was . 
created by a hose and wind by a fan. The plant with excess smog grew slower, but was 
more durable to the high water pressure and strong winds. The results show that 
smog stunts the growth of a, plant, but makes it more durable to different hazards, 
esspedally to the Raphanus sativus. 

1133 

EFFECTS OF HEAT ON THE ACTNITY OF AN ENlYME 

D. B. Zeehandelaar 
Teacher: C.R. Braker 
Portola Highly Gifted Magnet Center, 18702 Linnet Street, Tarzana, CA 91356 

This experimental study examined the effects of heating on the activity of an 
enzyme; used for this study were gelatin and fresh pineapple juice, both proteins. 
The experimental group consisted of 5mL of liquid gelatin combined with five drops 
of pineapple juice that had been heated to 100oC for 15 minutes, then refrigerated at 
4°C for 24 hours. The 3 experimental groups were as follows: group 1 consisted of 5mL 
liquid gelatin with 5 drops of unheated fresh pineapple juice, group 2 was 5mL of 
liquid gelatin alone, and group 3 was 6mL of liquid gelatin and 5 drops of water, to 
examine the effects of dilution. Each group had three tests. The experimental group 
did gelatinize, while control group 1 did not. Control groups 2 and 3 did gelatinize. 
From these results it can be suggested that the heating of proteins can effect enzyme 
activity and the cohesion of peptide bonds among proteins. 
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ROCK'N'ROLL 

M.Liu 
Teacher: C.R.Braker 
Portola Highly Gifted Magnet, 18720 Linnet St. , Tarzana, CA 91356 

This research involves the Northridge earthquake of January, 1994. Damage was 
surveyed to see if the epicenter had the same amount of damage as the area around it 

· Also, 14 teenagers and 14 adults were surveyed to see which group was more 
emotionally affected by the earthquake. Any major damage was to big and tall 
structures and (coincidentally?) extended beyond, but not within a one mile radius of 
the epicenter. The buildings damaged (malls, schools, and work buildings) affected 
the level of emotional vulnerability, although, either way, the teenage group was 
affected more than the adult group 

1135 

ANALYSIS OF ARTIFACT DISTRIBUTION AT THE EVIE SITE 

M.L. Nagle 
Mentor: J. Evanson 
Center for American Archeology, National Science Foundation Young Scholar 
Program, P.O. Box 366, Kampsville, IL 62053 

Spatial Analysis is the systematic study of patterning in archeological data. By 
mapping data from Evie, a Late Woodland, jersey Bluff site, we have learned 
information pertaining to the areas that artifacts are situated in. A topographical 
map was made showing the excavated units and their location on the flat surface of 
the site. In addition to this map, three distribution maps were produced. Flakes, 
Limestone, and ceramics were mapped to see where the high density areas were. 
Analysis of these maps showed possible correlations between areas of high artifact 
densities and features. It was also observed that the flat surface of the site was more 
intensively utilized than the slope. More data is needed to make final conclusions. 
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INVESTIGATION OF RESOURCE REQUIREMENTS FROM EVIE SITE 
INHABITANTS USING SITE CATCHMENT ANALYSIS 

R. Chan 
Mentor: Dr. M. Allen 
Center for American Archeology NSF Young Scholars Program 
Box 366, Kampsville, IL 62053 

Prehistoric societies often settled in regions of abundant vegetational resources. 
Consequently, the selection of the Evie site by Late Woodland societies has been 
analyzed using site catchment analysis (SCA), in order to study their economic 
patterns. With the construction of arbitrary circles on a map of the Lower Illinois 
River Valley, the degree of potential exploitation of available resources and their 
influences have been determined. The indigenous populations targeted the upland 
area, in particular the Creek Floodplain and Hillside-Talus Slope Forest, for the 
distinctive array of natural botanicals and prey that were available within 
considerable distances, ranging from 0.5km to 5.0km. 

1137 

ARCHEOBOTANICAL STUDY OF THE EVIE SITE 

E. Alesi 
Mentor: M. Williams 
Center for American Archeology NSF Young Scholar Program 
P.O.Box 366, KampSville, IL 62053. 

Archeobotany has flourished over the past thirty years as the flotation method has 
developed. Flotation samples were analyzed from features of Evie, a Late Woodland site 
of the jersey Bluff phase. The feature examined in this paper is a large basin shaped 
storage pit. The flotation sample from this feature was compared in an intrasite 
comparison to four other feature samples. It was also compared to three arbitrarily 
chosen features from the Smiling Dan site, a Middle Woodland site with Late Woodland 
components. When analyzed, Zea mays (maize), was found at Evie as well as cultigens 
such as: Chenopodium berlandieri, Helianthus annuus, and Cucurbita sp.; which 
helps to get · a broad picture of the long term adaptation of maize as a primary 
subsistence resource. 
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THE EFFECTS OF GIBBERELLIC ACID ON GREEN POND ALGAE 

Tamara Yorita 
Teacher: Steve DeGusta 
John F. Kennedy High School. 6715 Gloria Drive, Sacramento, CA 95831 

In this experiment I used gibberellic acid to test its effects on green pond algae. Upon 
discovering that green algae reproduce by mitosis (cell division) and that gibberellic 
acid increases cell division between the internodes of plants: I hypothesized that 
gibberellic acid would increase the growth of algae. I added gibberellic acid to the 
experimental group and water to the control. After 20 days I dried and weighed the 
mass of the algae. The weight of the experimental and the control, on average, 
equalled each other. From this experiment I discovered that gibberellic acid does not 
effect the growth of algae. Using the t-test, I obtained a value of p > 0.1 (t = 1.684); 
therefore I accepted my null hypothesis and my data was not statistically significant. 

1139 

ADULT ROBUSTICITY STUDY: A COMPARISON OF MIDDLE AND LATE 
WOODLAND POPULATIONS 

M. Krebs-Carter 
Mentor: j.E. Buikstra 
Center for American Archeology, NSF Young Scholars Program, 
P.O. Box 366, KampSville, IL 62053 

This study compared humeri and femora measurements from a Late Woodland site and 
a Middle Woodland site in the Lower Illinois Valley to determine if the shift to maize 
agriculture in the Late Woodland period affected robusticity or humeral asymmetry. 
Maximum length and anteroposterior and mediolateral diameter at midshaft were 
taken for each femur. Maximum length and circumference at midshaft were taken 
for each humerus. The results showed no significant differences in robusticity with 
two exceptions. The male femora from the Late Woodland site were more robust than 
those from the Middle Woodland site, and asymmetry between the right and left 
humeri was absent from the Late Woodland site, but present in the Middle Woodland 
site. 
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EFFECTS OF COCONUT MILK ON PLANT GROWTH 

Kelli Vasumura 
Teacher: Stephen DeGusta 
John F. Kennedy High School, 6715 Gloria Dr., Sacramento, CA 95831 

Coconut milk has been known to stimulate the growth of carrot and potato tissue. 
There are auxins in the coconut milk that stimulates the growth of the tissues. In this 
investigation I tested the effects of coconut milk on the growth of pole bean plants. I 
watered fifteen plants every other day with a coconut milk solution that consisted of 
10% coconut milk and 90% water. The low concentration was to prevent the 
possibility of mold. I also watered fifteen plants with water for my control. The bean 
plants watered with coconut milk solution should grow at a quicker rate than the 
bean plants watered only with water. As a result the heights of the plants in the 
experimental group and the. control were quite similar after 14 days. Therefore the 
coconut milk does not stimulate the growth of the pole bean plant. 

1141 

THE EFFECT OF PHOSPHATE ON THE GROWTH OF Euglena 

Karen Chow 
Teacher: Stephen DeGusta 
john F. Kennedy High School, 6715 Gloria Dr., Sacramento, CA 95831 

The objective of this experiment is to determine if phosphate would affect the growth 
of Euglena. Euglena were grown in ten tubes of culture medium and ten tubes of 400 
ppm of phosphate-containing solution (soap powder solution which contained 0.5% 
of phosphate). The Euglena were observed daily on a hemocytometer ·under the 
microscope for two weeks. On the last two days of the experiment, the Euglena in the 
phosphate-containing solution had about 50-60% more growth than the control. The 
results suggested that the phosphate had an increasing effect on the number of 
growth of Euglena. 
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ZERO GRAVITY 

Peter Chan 
Teacher: Steve DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

The ablilty of plants to respond to gravity, known as geotropism or gravitropism, has 
been an area of interest to scientists for the past century. However, it is only within 
this last decade that scientists have gained a true understanding of the complexities 
involved in this phenomenon. The purpose of this experiment was to prove that the 
mechanisms for root gravitropism is found wi.thin the root caps of plants. In this 
experiment, five Zea mays seedlings were positioned into individual square petri 
dishes so that the roots were parallel with two sides of the dish. The dishes were then 
filled With cotton balls to maintain the positioning of the seedlings. These five dishes 
were labelled "Control." The root caps of five other seedlings were excised under a 
stereoscopic microscope. These seedlings were positioned similarly into five seperate 
petri dishes and labelled "Experimental." After five days of growth, the change in 
angle of root growth as well as the change in root length were measured. The 
gravicurvatur.e of each individual seedling was then calculated by dividing the 
change in growth angle by the change in root length to give the average change in 
growth angle per millimeter. All five of the control seedlings had the expected 
downward curvature. However, one of the five experimental seedlings also had a 
downward curvature. Upon using the t-test for statistical analysis, I was unable to 
reject the null hypothesis that removing the root caps had no significant affect on 
the gravicurvature of the seedlings. I hypothesize that these unexpected results were 
due to a lack of samples. Furthur investigation must be done to prove this theory. 

1143 

EFFECTS OF LIQiJID FERTILIZER PLACED AT DIFFERENT DEPTHS ON THE 
GROWTH OF PEA PLANTS 

C.W. Leung 
Teacher: S. DeGusta 
John F Kennedy High School, 6715 Gloria Drive, Sacramento, CA 95831 

To test the effect of the placement of liquid fertilizer at different depths on the 
heights of California Blackeye Cowpea plants (Vigna V. Sinensis) thirteen plants 
were grown with liquid fertilizer placed at the top of the soil, thirteen plants were 
grown with the liquid fertilizer placed 2.5cm below the seeds, and thirteen plants 
were grown with liquid fertilizer placed Scm below the seeds. (A 5% solution of liquid 
fertilizer was added.) The liquid fertilizer was added after the seeds germinated. At 
the end of the experiment, all three groups of plants were about the same height. 
After using statistical analysis to compare the heights of the plants, there was no 
significant evidence to conclude that liquid fertilizer placed at different depths 
stimulates the growth of pea plants. 
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AN ANALYSIS OF THE BOTANICAL REMAINS FOUND AT EVIE 

A. B. Weir 
Mentor: M. L. Williams 
Center for American Archeology, National Science Foundation Young Scholars 
Program, P.O. Box 366, Kampsville IL 62053 

Paleoethnobotanical studies are used by archeologists to reconstruct subsistence 
patterns of prehistoric cultures. Through the botanical evidence from the features at 
the Evie site a general overview of the diet of the Late Woodland people in the Lower 
·Illinois River Valley was derived. This project documented the botanical remains 
from Feature 1. It compared them to other features at Evie and other sites such as 
Smiling Dan and Campbell Hollow. The hypothesis that features from the Evie site 
were utilized for specific purposes, and these purposes might be revealed in the 
paleoethnobotanical assemblage was supported. Results indicated that Feature 1 had a 
more dense and varied concentration of botanical remains then the other features 
studied inside or outside of the Evie site. 

1145 

A STUDY OF THE lATE WOODlAND CORE CATEGORIZATION AND FUNCTION 

] . H. Nicholas 
Mentor: D. A. Selo 
Center for American Archeology. NSF Young Scholars Program, 
P.O. Box 366, Kampsville, IL 62053 

The purpose of this project is to study and compare Late Woodland tool technology by 
investigating the form and function of a common tool type. Cores recovered from the 
Evie site were examined and categorized based on morphological differences. 
Categories were based on general morphology rather than upon measurements. 
Measurements were also taken to see if the numerical data backed up the differences 
in shape. After examination, five categories were defined and specific purposes for 
two of the categories could be identified. Measurements of the replicated and original 
cores compare favorably indicating the existence of the categories assigned can be 
proved quantitatively. Based on this, functions of the original cores were also 
inferred from the functions of the replicated cores. 
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HOW DOES ENERGY TRANSFER FROM ONE PENDULUM TO ANOTHER? 

E.T. O'Neill 
Teacher: M. Simonds 
Portola HG Magnet,18720 Linnet St., Tarzana, CA 91356 

The purpose of this project is to observe how energy transfers from one pendulum to 
another, how long this transfer takes, and how distance affects the amount of time. 
Two pendulums are suspended from a support beam. They are connected only by a 
piece of string. Hold one pendulum still and pull the other away about 20 em. Let both 
go and observe the movement and record how long it takes for the energy to switch 
from one pendulum to the other. The greater the distance between the pendulums, 
the more time the transfer takes; the shorter the distance, the less time it took. 

1147 

COLOR OF UGHT 

S. Tajyars 
Teacher: C. Braker 
Portola Middle School, 18720 linnet St., Tarzana, CA 91356 

This study examined the question of possible effects on a radish plant, having to do 
with the color of light that was used. There were three plants, each plant was left 
under a different color light (red, white, or green). They were watered everyday. The 
red grew longer· than the green, and the green grew longer than the white. But the 
white grew stronger. The results suggest that even though the colored lights make 
the plant grow faster, the white light is better because the plant grows stronger. 
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EFFECTS OF ACID RAIN ON GERMINATED MONOCOTS AND DICOTS 

R.E. Rukavina 
Teacher: A.C Squatrito 
Granada Hills High School/CSUN MAgnet, 10535 Zelzah Ave., Granada Hills, CA 91344 

This experiment examined whether or not acid rain effects the growth of monocots 
(any of a subclass of seed plants having an embryo with a pair of leaves) and dicots 
(any if a subclass of seed plants having an embryo with a single leaf and usually has 
parallel-veined leaves). Acid rain is precipitation which contains unusually high 
concentrations of carbonic acid, and is an ever increasing problem all over planet 
Earth. It is important to know if it is destroying our food sources. In this experiment 
two dicot seeds, a black eye bean seed and a radish seed, and one monocot seed, a corn 
seed, were germinated for a period of three days. After germination the seeds were 
placed in a microplate with 4 7 wells filled with tap water and one drop of universal 
indicator, and one well with calcium carbonate and 1M of hydrochloric acid placed in 
a sealed plastic bag. The microplate was left untouched for a period of five days. At 
the final point of the experiment I found that the environment of acid rain had no 
effect on neither the monocot nor the dicot. For further experimentation on this 
subject a study of using acid water to feed the plants can tell us if acid water, if fed to 
the plants, will harm them. 

1149 

PREUMINARY ANALYSIS OF THE EVIE SITE FEATURES 

V. Corral 
Mentor: P. Purtill 
Center for American Archeology NSF Young Scholar Program 
Box 366, Kampsville, IL 62053 

The examination of features can provide archeologists with information which can 
be useful in the determination of site duration. This paper analysis features the Late 
Woodland Evie site. The hypothesis proposed was that the Evie site was a year-round, 
short term, settlement. This was tested by analyzing feature shape, size, and content. 
The results indicate that the Evie site was a year-round, short term settlement thus 
supporting the hypothesis. 
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RUST PROOF COATING 

D. C. Yau 
Teacher: C. R. Braker 
Portola Middle School, 18720 Linnet St., Tarzana, CA 91356 

This experiment studied what coating prevented. oxidation on metals the most. Pieces 
of metal were coated with either motor oil, olive oil , house paint, or lacquer paint. 
Then they were put in a salt water solution for 25 hours. The metal coated with 
lacquer paint rusted the least. The one with house paint rusted second least and the 
motor and olive oil were the same. This shows that lacquer paint is the best in 
preventing the oxidization of metals. 

1151 

YOU ARE MY SUNSHINE 

s: Jordan 
Teacher: G. Sorensen 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

This experiment was to show how Fast Plants grow under 24 hours of light and 17 
hours of light, and to compare the differences in the plant growth. A total of 77 
plants were grown, 36 plants were grown under 17 hours, averaging 29 mm in 
height. 41 plants were grown under 24 hours of light, averaging 165 mm in height or 
4 times the height of the plants grown under 17 hours of light. My plant received 17 
hours of light and grew to a height of 32 mm. This experiment proved that plants that 
receive more light will grow taller than plants growing under less light. 
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EFFECTS OF ACID RAIN ON MONOCOTS AND DICOTS 

TYen 
Teacher: A.C. Squatrito 
Granada Hills High School!CSUN Magnet, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study examined the question of whether acid rain, a precipitation containing a 
high percentage of carbonic acids would increase the growth of fungus on crop 
seeds trying to survive in such an atmosphere. First, a miniature model of an acid 
rain infected environment was emulated by using a water-filled microplate with 
calcium carbonate, hydrochloric acid, and universal indicator in the wells as the 
active pollutants contained in a plastic bag. Then, three different types of seeds; 
bean, radish, and corn were put into this atmosphere for a period of approximately 
two days. This first set was observed to germinate at a normal rate when it was 
removed. The second set was left in for a week and was observed to have produced a 
film of web-like mold in the wells containing the corn and radish seeds, thus 
destroying four out of the six that were still being experimented on. It can then be 
concluded that acid rain does affect the growth rate of monocots and dicots if left 
exposed even for a short amount of time. Therefore this ·experiment is important as 
an example of the harsh effects that acid rain could have on the food supply if it 
persists to be an environmental problem. For future studies that may also want to 
approach this question involving the contamination effects of acid rain, the use of a 
more diverse range of monocot and dicot seeds that play a large role in our food 
supply should also be included for examination. 
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EFFECTS OF SODIUM HYDROGEN PHOSPHATE AND ACETIC ACID ON Zea mays 
saccharata IN AN ACID RAIN ATMOSPHERE 

C.V. Sheth 
Teacher: A.C. Squatrito 

Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined the effects in terms of germination of sodium hydrogen 
phosphate (Na2HP04 ) and acetic acid (CH3COOH) on Zea mays saccharata (corn seeds). 
First all the wells of a microplate were filled. Then well D6 was dried out. A small 
piece (0. Scm x O.Scm) of calcium carbonate (chalk) was then placed in well 06. In 
each of the other wells, one drop(O.S lg) of universal indicator was added. The corn 
seeds were then placed in wells B2, B3, and B4. In well B2 8.326 x 10-4 mols of acetic 
acid was added. In well B3 3.522 x 10-5 mols of hydrogen phosphate was added. We 
placed the microplate in a plastic sandwich bag and sealed it. A hole was tl:len made 
above well D6 so that oxygen could be exchanged through the bag. One drop of HCl 
(hydrogen chloride) was dropped into well D6 and it reacted with the calcium 
carbonate. This created the acid rain atmosphere. The seeds were then left in the 
atmosphere for approximately 9 days. When we attempted to germinate the seeds they 
failed to grow. The cause of this default was probably the excess exposure of water to 
the seeds. A recommendation for future experimentation is to remove the seeds from 
the acidic atmosphere in 3 to 6 days after they have been sealed inside it. Also, when 
preparing the microplate for the experiment, do not add any universal indicator to 
the wells in which the seeds are to be placed. 

1154 

DOES BIRTH ORDER AFFECT GENDER PERCEPTION? 

Elaine N. Kessler 
Teachers: Susan Booth and D. Mortimer 
Kecoughtan High School, 522 Woodland Road, Hampton, VA 23669 

The objective of this study was to find if an individual holds certain sentiments 
toward his/her opposite sex due to his/her sibling status. To execute this 
investigation a written examination was composed requesting the subject to draw a 
person. Then the subject was asked to draw a person of the opposite sex. Finally the 
subject was asked to answer 5 true or false questions giving evidence to whether the 
individual had a male/female partiality, though questions are objectively defined. 
The examination was distributed to high school students, grades 9-12, and their 
teachers. When all examinations had been retrieved, the information was then 
correlated analyzed, and evaluated. 339 of 374 subjects completed· the test with 
comprehension and were further evaluated. Of those 339 subjects, 187 tested 
accurately according to hypothesis. More than half the subjects respondeci as 
predicted, supporting the hypothesis that sibling status plays a role in the gender 
perception of humans. 
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EFFECTS OF GERMINATION IN ACID RAIN BETWEEN MONOCOTS AND DICOTS 

Nubaravacharyan Siranush 
Teacher: A.C. Squatrito 
Granada Hills I CSVN Magnet High School10535 Zelzah Ave, Granada Hills, CA. 91344 

In this experiment we saw the effect of acid rain in germination of three kinds of 
seeds, monocots (corn) and dicots (beans and radishes). Acid Rain which contains 
large amounts of acid chemicals such as S02 , C02 , and N02 is increasing all over the 
earth and for us it is necesstaly to know how it affects the food supply. Acid Rain was 
contained in wells full of water except for well D6 which we took out the water and 
placed a small lump of calcium carbonate into it This well is the one to simulate a 
factory which produced polluting gas. We placed 3 of each set of seeds for 
germination into separate wells. The first day I took one of each of the seeds and 
grew it for three days between two wet paper towels in a dark place. The second day I 
took the second set of seeds and also grew that for 3 days viewing that the bean had 
germinated by getting swollen with yellowish color and did not grow. The third day 
taking out the third set of seeds I saw that this time the black eyed bean was split 
apart and germination took place. I also saw one of the radish seeds had tiny black 
spots on it. The other seeds did not have any form of germination From this 
experiment I learned that acid rain has affects on some kinds of food supplies but not 
all. Through experimentation I would recommend other students to use the same 
three sets of seeds . and perhaps some other seeds for longer periods of time, to 
germinate late between the two wet paper towels. 
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THE EFFECTS OF ACID RAIN ON DICOT SEEDS 

M.K. Kim 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study examined the question of possible acid rain involvement in . the 
germination interaction of the dicot, radish seeds. Three radish seeds, designated 'a', 
'b', and 'c', were placed in a microplate filled with H20 and one drop of universal 
indicator in each well. A piece of classroom chalk or calcium carbonate was placed in 
empty well B4 (directly in the middle of the microplate) with eight drops of 
hydrochloric acid. The microplate was then placed into a sealed plastic bag with a 
hole punched directly over well E4. Inch high soda straws were placed in all four 
comers of the microplate and another in well E4 so that the plastic bag would not 
interfere with the chemicals in the wells. Acid rain, or the dissolving of C02 into 
water to form carbonic acid/rain in the H20 cycle took place and created an 
environment of pH 3-4(acidic) in the ·plastic bag. After a few days, forms of mold 
took place in some of the empty wells. After day one, seed 'a' germinated, after day 
three, seed 'b' germinated, and after day ten, seed 'c' germinated. Therefore, acid 
rain did not have an effect in the germination of radish or Raphanus sativus seeds. 
Recommendations for future study are to be prepared for a long term period, with a 
variety of seeds and enough universal indicator. 
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MATHEMATICAL FORMUlA FROM KELVIN TO FAHRENHEIT (AND VICE
VERSA) 

Caroline E, Hardbarger 
Teacher: Diane Hamburger 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

The purpose of this study was to derive a mathematical formula from temperatures in 
Kelvin to temperatures in Fahrenheit directly (and vice-versa). With the use of two 
of the four already known formulas, the following equations were obtained: 

F: degrees in Farenheit 
C: degrees in Celsius 
K: degrees in Kelvin 

Known fonnulas: 
F: 9/5 C+32 
C: K-273.15 
K: C+ 273.15 
C: 5/9 (F-32) 

If C+273.15=K and 5/9(F-32)=C, then by 
substitution, 5/9 (F-32) + 273.15=K. 

K=5/9 (F-32) + 273.15 
-273.15 -273.15 

K-273.15=5/9 (F-32) 
{9/5)K-273.15=F-32 

+32 +32 
9/5(K-273.15)+32=F 
9/5K-491.67+32=F 

9/5K-459.67=F 

Inverse: 9/5K-459.67=F 
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+459.67= +459.67 
9/5K=F+459.67 

K=F+459.67 (5/9) 
K=S/9 (F-459.67) 
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TO SEE IF RAPID RISE YEAST ACTUALLY RISES FASTER THAN REGULAR 
YEAST 

A.M .. Walling, A. Cresap 
Saugus High School, 21900 W. Centurion Way, Saugus, CA 91350 

This study examined the question posed whether or not Rapid Rise yeast truly rises 
50% faster as claimed on the package. We took 3 bottles all the same size. Our control · 
was the first bottle where we put 1 tsp. of sugar . In the other two bottles we also put 1 
tsp. of sugar but we also put one package of regular yeast in one bottle and one 
package of Rapid Rise yeast in the other. We then added 2/3 cup water in each bottle 
and quickly put a balloon over the top of each in order to catch the C02• released by 
the reaction of the sugar and the yeast. We shook each bottle vigorously for 30 
seconds, and then let them sit for 30 minutes, shaking occasionally. We repeated the 
experiment several times. The control balloon did not fill up with C02• The Rapid Rise 
balloon appeared to actually inflate at a rate that was about 50% faster than the rate 
of the regular yeast balloon. However, by the completion of the experiment, both 
balloons appeared to be about the same size. The results suggest that the information 
claimed on the Rapid Rise yeast package is correct. 

1159 

THE EFFECTS OF ACIDIC pH ON THE GROwrH OF MONOCOT AND DICOT SEEDS 

P.A. Nasseri 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada hills, CA 91344 

This study examined the effects of a 3.5-4 acidic pH level environment on the growth 
of monocot seeds: corn and radish; and dicot seeds: bean and wheat. The first six wells 
of a micro plate were filled halfway with tap water. One well was filled with calcium 
carbonate (chalk). The rest of the wells were filled with tap water and a drop of 
universal indicator. The beans were added to the first six wells and hydrochloric acid 
was added to the calcium carbonate to generate CO. whic4 when mixed with the water, 
caused acid rain. The micro plate was then locked in a ziplock bag for 3 days. The 
universal indicator color had turned orange, indicating an acidic environment of a 
pH of approximately 4. The seeds were then germinated between layers of moist 
paper towels. All of the seeds grew, but the monocot radish seed grew at a slower rate. 
The results suggest that radish growth is stunted in an acidic environment. For 
further experimentation, I would recommend this experiment be conducted in a more 
basic environment. 
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EFFECTS OF UNIVERSAL INDICATOR ON THE GERMINATION OF SEEDS IN A 
CONTINUOUS ACID RAIN ATMOSPHERE 

A. Pimpan 
Teacher: A.C. Squatrito 
Granada Hills High School10535 Zelzah Avenue, Granada Hills CA 91344 

The experiment examined the effects of Universal Indicator in an acid rain 
environment on corn (Zea mays saccharata) and radish (Raphanus sativus) seeds. 
Three of each kind of seed were placed into a microplate filled with tap water. Chalk 
(CaC03 ) was placed in one of the wells. One drop of Universal Indicator (35 ml methyl 
orange, 100 ml bromthymol blue, 500 ml ethyl alcohol) was put into each of the wells 
containing the radish seeds and all the others, except for those that contained the 
corn seeds. The apparatus was then placed into a plastic bag. A few drops of 
hydrochloric acid (HCI) were added to the well containing the CaC03 to produce the 
acid rain. The entire setup simulated an acid rain environment. The experiment was 
observed daily. In a few days, two of the corn seeds started to germinate. None of the 
radish seeds germinated. The results suggest that a component of the Universal 
Indicator (ethyl alcohol) affected the germination of the radish seeds. According to 
other experiments in which Universal Indicator was not added, 50% of the radish 
seeds germinated. For further studies, add Universal Indicator to all the seeds, except 
for a control group not exposed to Universal Indicator, to determine if Universal 
Indicator affects the germination of other seeds. 

1161 

EFFECT OF GRAY WATER ON RADISH SEED GERMINATION 

W. Harber 
Teacher: B. Vanduzee 
Saugus High School, 21900 West Centurion Way, Saugus, CA 91350 

This experiment was performed to determine how gray water affects the germination 
of radish seeds as compared to tap water. A paper towel dampened with tap water was 
placed into one jar and a paper towel dampened with gray water, which was obtained 
from a washing machine after the first rinse cycle, was placed into second jar. Three 
radish seeds were placed in each jar and were set aside in the dark for two days. After 
two days the jars were taken out and observed. All of the seeds germinated in both of 
the jars. The experiment was repeated several times and each time all of the seeds had 
germinated. The results of this experiment can be used to calculate that gray water is 
equally efficient as tap water in the germination of radish seeds. 
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EFFECTS OF MUSIC ON BIRD BEHAVIOR 

S. Hambel, C. Dinius 
Teacher: B. Van Duzee 
Saugus High School, 29100 Centurion Way, Saugus, CA 91350 

This study questioned whether or not different types of music have an effect upon 
bird behavior, as it does on human behavior. Two budgie parakeets, in normal living 
conditions, were observed to be virtually noiseless, with minimal movement. Next, 
they were subjected to loud, fast-paced music for 5 minutes (Ministry-"Thieves"). 
After this subjection, for 10 minutes, the birds chirped loudly and continually as they 
hung on the sides of the cage and were very active and restless. After 30 minutes of 
respite to return to normal behavior, the birds were then subjected to calm, mellow 
music for 5 minutes (Mariah Carey-"Without You".) The birds only sat and listened, 
making no noise or any movements, for the duration of the song, but afterwards, 
reverted back to normal activity and behavior. This experiment was repeated 4 times, 
each time the same results being obtained. The results show that birds react 
differently, as do humans, according to the aggressiveness or calmness present in 
music listened to. 
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RESULTS OF A DICOT SEED WHEN EXPOSED TO ACID RAIN AT CERTAIN 
INTERVALS 

L.Son, A. Morvarid 
Teacher: A.C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

The project was executed in order to find out the effects upon a dicot bean seed in the 
exposure of acid rain. Three seeds were each exposed to acid rain under certain time 
periods. The acid rain was produced by placing the mixture of calcium carbonate and 
hydrochloric acid in one of the wells of a microplate. The microplate had particular 
wells which each contained one of the three dicot seeds. These wells were half-filled 
with tap water in order to replenish the seeds. The absorption of water prompted the 
seeds to grow, or not to grow, or whatever the case may end up to be. The microplate 
was then placed inside a plastic bag and closed securely. The atmosphere within the 
bag was generated by the acid rain, thus, creating a miniature world. After 2 days 
one bean seed was taken out to be germinated. The microplate containing the other 
two seeds was replaced into the bag. The dicot. seed was germinated by placing it 
between two wet paper towels. The germination lasted for 6 days in the dark and by 
observance the seed had become purple, grew mold, became soft with a slimy 
overcoat, and obtained a bad odor. The remaining two bean seeds had stayed under 
the exposure of acid rain in the miniature world for 2.5 weeks. This particular 
interval turned one of the seeds into a dark brown color and it was dehydrated. The 
other dicots seeds did not absorb all the water in its well, but it grew fungus half way 
up the well. The fungus was web-like and possessed black spots. The results tabulated 
suggest that if a dicot bean seed remained in germination for a long period of time, 
the mold grew, the odor became more stagnant, and the color of the bean would get 
darker. Those which were exposed to acid rain for an extended period of days present 
no sort of life; the exposure killed the two bean seeds. For future experimentation, 
one should try using different kinds of seeds, under the same circumstances, to see if 
there happens to be any unique advantages or disadvantages of being exposed to acid 
rain. 
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THE EFFECTS OF ACID RAN ON THE GERMINATION OF MONOCOTS AND DICOTS 

K. S. Matsuzaki 
Teacher: A. C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills CA 91344 

This study explored the potential effects of carbonic acid (acid rain) on the 
germination of the seeds corn, Zia mays saccharata and wheat, Triticum durum An 
environment was created with a microplate in a plastic baggie. All the wells of the 
microplate were filled with tap water except the wells containing either the seeds or 
the yellow chalk (calcium carbonate), and one drop of universal indicator from a 
stretched berial pipet. One row of three wells contained one corn seed each and 
another row of three wells contained one wheat seed each. The seeds were then 
covered half way with tap water. In the center well, small pieces of calcium 
carbonate were placed in it. Seven pieces of straw about .Scm were placed in the 
wells, six on the outside wells and one in the middle well, to keep the baggie of the 
microplate. The microplate was then immediately placed in the plastic baggie and 
sealed. Four drops of hydrochloric acid from a betial pipet was then added to the well 
with the calcium carbonate by poking a hole through tile baggie. The hole was then 
sealed with tape. A com and wheat seed were taken out every 2 days and placed in 
between damp paper towels for germination. None of the seeds germinated 
suggesting that acid rain hinders the growth of can and wheat seeds. To further 
research this topic, I suggest that another contaminant be used in the atmosphere. 

1165 

EFFECTS OF UGHT ON LETTUCE GROWTH 

].C. Kolstad 
teacher: W. Van Duzee 
Saugus High School, 21900 W. Centurion Way, Saugus, CA 91350 

· This study examined the question of possible light involvement in the growth of 
lettuce or Lactuca sativa. Between 6 and 8 seeds were placed on a damp paper towel in 
a dish and were let to grow. The seeds were watered once a day and kept at a 
temperature of 65 F ± 3°. One dish was placed in complete darkness, another in a 
place of constant light and the last was placed in daylight. The experiment was 
repeated 3 times. It took 96 hours ±3 for the seeds in constant light to sprout seedlings. 
It took 108 hours ±8 for the seeds in constant darkness to sprout seedlings. Finally it 
took 104 hours ±7 for the seeds in daylight to sprout seedlings. The results suggest 
that lettuce seeds produce seedlings faster when in constant light. 
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STATIC ELECTRICITY, DANCING PARSLEY 

A. Kiuregblan,S.Parseghian 
Teacher: A. Abrahamian 
H.M. Ferrahian School, 5300 White Oak Ave, Encino, CA 91316 

This study was done to develop an understanding of, and experience static electricity. 
One pinch of parsley flakes were placed in a styrofoam cup, and the cup rubbed 30 
times, one way against silk, arm, or hair. The parsley flakes were attracted toward the 
styrofoam cup that was charged with static electricity. This experiment proves that 
static electricity is created by friction or rubbing nonconductors of electricity 
together. The non-conductors become positively or negatively charged and attract or 
repel each other, Silk, hair, styrofoam cup are nonconductors, and will hold a charge 
for a short period of time, attracting very light objects like parsley flakes. 

1167 

EFFECTS OF ISOPROPYL ALCOHOL ON ENGLISH NY PLANTS 

j. A. Green, C. Daruwalla 
Teacher: A. Morton 
Calabasas High School, 22855 West Mulholland Highway, Calabasas, CA 91302 

This study was conducted to determine if isopropyl alcohol will cause English ivy 
plant (Hedera helix) cells to undergo plasmolysis and die out. Over six weeks, four 
plants were tested and each individual plant received different concentrations of 
isopropyl alcohol. Each plant received 125 ml of water and two drops of plant food. 
The low, medium, and high groups received another 125 ml of 25%, 35%, and 49.5% 
isopropyl alcohol. The control group received only the water and plant food. · Plants 
were given their mixture on Thursday of every week and allowed to drain. The plants 
steadily withered except for the control group. Observations indicated that the 
higher the alcohol percentage, the less time it took for the plant to wither. The 
withering was caused by their cells undergoing plasmolysis, losing water. It was 
concluded that increasing concentrations of isopropyl alcohol produced increased 
plasmolysis in English Ivy plant cells. 
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THE MOST EFFECTIVE FORM OF INSULATION AVAILABLE TO THE HOMELESS 

jennifer Bomcamp, Melissa Fernandez 
Teacher: N. Maupin 
Louisville High School, 22300 Mulholland Drive, Woodland Hills, CA 91364 

Which form of insulation will provide the greatest amount of warmth for our 
nation's homeless population and be the most cost-effective as well? This project set 
out to explore the options available to answer this question. Ten jars were wrapped 
with different insulating material, the eleventh jar acted as the control. The eleven 
jars were filled with equal amounts of boiling water. The temperature of each jar was 
measured and recorded every minute for two hours. The procedure was repeated a 
second time. With the results a sleeping bag was produced using the most effective 
materials. Fur was the most effective in conserving heat. No insulation (the control) 
was the least effective. From most effective to least effective the order was as follows: 
fur, human hair, cotton, foam, feathers, wool, newspaper, cardboard, leaves, and 
flannel. Based on cost, the data indicates that a sleeping bag made of a combination ot 
flannel, newspaper, and foam would be the warmest and most cost effective. 

1169 

EFFECTS OF METAL BASED CHLORIDES ON SEA URCHIN FERTILIZATION 

R. Walker, R. Mcleod 
Teacher: B.Van Duzee 
Saugus High School, 21900 W~ Centurion Way, Saugus, CA 91350 

This experiment was designed to examine the effects of metal based chlorides on 
sperm/eggs interaction of the sea urchin Strongylocentrotus purpuratus. The 
control group was tested in salt water only,which resulted in 96% fertilization. Sperm 
and eggs were made to interact in a 10% molar solution of copper chloride, nickel 
chloride, magnesium chloride, and iron chloride. Sperm that interacted in the copper 
and iron chloride only fertilized 4% of the eggs. The nickel chloride had no effect on 
the fertilization process (fertilization was around 96%), and the magnesium chloride 
enhanced fertilization to around 98%. Each experiment was repeated numerous times, 
With identical results. These results suggest that copper and nickel chloride can be 
used to stop the reproduction, and population growth, of the sea urchin 
Strongylocentrotus purpuratus. 
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VARIOUS METHODS FOR MEASURING THE EFFECTS OF TEMPERATURE ON 
YEAST GROWfH AND FERMENTATION 

Stacey Chin, Andrea Licari 
Teachers: R; Buck, N. Maupin 
Louisville High School. 22300 Mulholland Drive, Woodland Hills, CA 91364 

This project set out to explore techniques for . determining the best temperature at 
which yeast will grow. Several dilutions were made (1/10)1, (1/10)2, (1/10)3, ... 
(1/10)9, and (1/10)10 of the yeast at various temperatures to explore the relative 
amounts of yeast that would survive the applied temperatures and dilution process. 
pH was recorded as a means to monitor the reaction rate of the yeast metabolizing 
added sugar. Growth was apparent at all temperatures (34°C, 40°C, 45°C, 46°C, 48°C, 
and 54°C) with the exception of 14°C when plated out on dextrose agar. Colonies were 
counted. The optimum termperature where growth took place was 46°C. More yeast 
colonies were present in the (1/10)1 dilution at 46oC. The pH readings of the yeast 
grown at 46°C changed more drastically than at any other temperature which would 
indicate this yeast at 46oC had the fastest fermentation rate. Plated dilutions, counted 
colonies and pH monitoring are affective means to determine growth and 
fermentation rates. 

1171 

EFFECTS OF GffiBERELLIC ACID ON PLANT GROWfH 

Patil Armenian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School 5300 White Oak Ave, Encino CA 91316 

This study examined the possible influence of varying amounts of gibberellic acid in 
plant growth. Five groups of corn seeds with 5 seeds in each group were tested in 
this experiment. One group was kept as control and the seeds of each of the other 
groups were given gibberellic acid in .0001%, .001%, .01% and .1% concentrations 
respectively. Each experiment was repeated twice. Over a period of 14 days the seeds 
that grew the most proved to be the ones With .1% gibberellic acid concentration 
growing 2 em more than the control. The seeds with .0001% gibberellic acid 
concentration grew an average of .5 em more than the control. The seeds with .001% 
concentration grew an average of lcm more than the controL The seeds with .01% 
concentration grew an average of 1.5 em more than the control. These results 
suggest that gibberelllc acid. in the highest concentration induces most plant growth 
in corn plants. 
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TEMPORAL TRENDS IN FOSSIL GUITARFISH Rhinobatos TEETH FROM UPPER 
CRETACEOUS ROCKS OF THE U.S. WESTERN INTERIOR 

C.K. Alexander, S. Feige, D. Foley, E. Topping, D.K. Valdez 
Research Advisor: J.D. Stewart 
Museum Research Apprenticeship Program, Natural History Museum of Los Angeles 
County, Los Angeles, CA 90007 

The genus Rhinobatos, commonly known as guitarfish or banjofish, are primitive 
batoid selachians that range from the early Cretaceous to the present day. We 
analysed collections of fossil Rhinobatos teeth from three superimposed geologic 
formations in Kansas. There are no published records of this genus in Kansas. Our 
samples are from the Graneros Shale (Cenomanian), the Carlile Shale Formation 
(Turonian), and the Niobrara Chalk Formation (Campanian). Estimates of the absolute 
ages of those horizons are approximately 92, 88, and 80 million years, respectively. 
Tooth crown width varied from 0.4S to 1.42 mm. In paired comparisons at the .OS level 
of significance, t-tests of averages of combined tooth widths for each formation 
showed significant differences. The average tooth width was negatively correlated 
with the age of the deposit. Another temporal trend observed was that the angle 
between the central lingual and marginal lingual uvulae increased through time. 
The range of morphologic variation within a tooth .sample for a single horizon is 
probably within the scope of sexual dimorphism as witnessed in extant members of 
the genus, and these samples probably represent a single evolving lineage. 

(Supported by NSF Young Scholars Program ESI-92SS91S.) 

1173 

.THE EFFECT OF THERMAL POLLUTION 

Tamar Buchakjian 
Teacher: V. Dermegerdichian 
Holy Martyrs Ferrahian Armenian High School, S300 White Oak, CA Encino 91316 

This study measured the amount of dissolved oxygen in water at different 
temperatures. lOOmL of each water sample were obtained and the temperatures were 
recorded. Each water sample received 10 drops of 48% manganous sulfate solution, 10 
drops of 70% potassium hydroxide/IS% potassium iodide solution, lS drops of 
concentrated sulfuric acid and S drops of 2% starch solution. Each sample was stirred 
and the changes were observed. The number of .31% sodium thiosulfate solution 
drops needed to turn the samples colorless was counted and then was divided by 20 to 
determine the parts per million of dissolved oxygen in each sample. The experiment 
was repeated several times and it was concluded that lO.S parts per million of oxygen 
is dissolved in cold water (18.C) while only 3.S parts per million of oxygen is 
dissolved in hot water (so•c). These results suggest that Thermal Pollution does 
reduce the amount of oxygen dissolved in water. 
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THE EFFECTS OF AUGHT VARIABLE ON PLANTS 

B. Aguilera, G. Haughton, D. Walton, T. Young 
Teacher: L. Hasz 
Notre Dame High Sehool, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this study, we observed the effects of green cellophane altering the light received 
by Phasolus sp., Raphanus sativus, and Zea Mays. We planted twenty seeds of each 
plant in a pot labeled control and twenty in a pot labeled variable. The control pot 
was treated normally and the variable pot was treated exactly the sanie except it had 
green cellophane covering it. The seeds in the variable pot germinated before the 
seeds in the control pot. However, the results of the final germination percentage 
differed. The seeds in the control pots had more germination than the seeds in the 
variable pots. The height of the plants in the variable pots were as high as 32 
centimeters and the height of the plants in the control pots were as high as 15 
centimeters. The results of the experiment showed that the cellophane increased the 
size of the plants while the germination percentage was not as high as in the control 
pot. 

1175 

LEVELS OF ASCORBIC ACID IN ORGANIC AND CONVENTIONAL FRUITS 

C. Ng 
Teacher: A. Flagan 
Ramona Convent Secondary School, 1701 West Ramona Road, Alhambra, CA 91803 

This study compared the amount of ascorbic acid in apples, oranges, lemons, pears, 
grapefruit, and tomatoes purchased from two organic produce markets and two 
conventional produce markets. Fruit solutions were made by combining 100g of each 
fruit with 200mL of distilled water .. 61mL of 1% starch solution was added to 25mL of 
each solution. Then 1% iodine solution was added to each solution until the endpoint 
was reached, during which the solution became bluish. The amount of iodine solution 
needed to cause a color change in each fruit solution was recorded. The endpoints for 
the fruit solutions were compared to the endpoint of a 50g/100mL ascorbic acid 
solution. A simple formula was used to calculate the mg of ascorbic acid in each 
solution. Each type of fruit from the 4 different markets showed slight variations in 
ascorbic acid content. The overall results show that the ascorbic acid levels in fruits 
from one organic produce market and one conventional produce market are 
significantly higher than the other two markets. 
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EFFECTS OF ACID RAIN ON DICOTS AND MONOCOTS 

Lisbet Romero 
Teacher: A.C Squatrito 
Granada Ells high school, 10535 Zelzah Ave., Granada Hills, CA 91344. 

This study examined the possible affects of add rain on the germination of dicots and 
monocots. Acid rain contains large amounts of add chemicals such as S02, C02 and NO. 
It is therefore important to know if such chemicals affect the germination of seeds. 
In this experiment, two dicot seeds,(a bean and radish seed) along with a monocot 
seed, (a corn seed) were placed in an acid rain environment. The acid rain 
environment was created by placing a microplate filled with tap water and the 
chemicals calcium carbonate, hydrochloric acid, and universal indicator in different 
wells . The plate was then placed in a plastic bag . A set of seeds were kept outside the 
acid rain environment to act as the control sample. After three days, three seeds, one 
of each type of seed were taken out. They germinated after five days. The second set 
of seeds were removed after eight days. The two dicot seeds split open, and the 
monocot seed did not germinate at all. The control seeds germinated after three days. 
This would suggest that acid rain does affect the rate of germination of monocots and 
dicots, however not all conditions were the same for both the control seeds and the 
seeds being tested. The splitting of the seeds indicate that the seeds drowned due to 
over watering. The control seeds were not left in water for eight days to see if this 
was an important factor. Others doing this experiment should make sure all 
conditions are the same for more accurate results. 
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WILL THE EFFECTS OF ACID RAIN DETERMINE SEED GROWTH 

A.M. Reddy 
Teacher: A. C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Aven~e. Granada Hills, CA 
91344 

This study examined the effects of acid rain (carbon dioxide) on monocot and dicot 
using wheat, Triticum durom, com, Zea mays, bean, Phaseolus and radish, Raphanus 
satius seeds on a pH level of 6.5 ·to 7. The seeds were placed into a microplate, where 
all of its wells were filled with water. A drop of universal indicator was diluted with 
the water. The water in well D6 was taken out so that a piece of chalk (calcium 
carbonate) could be placed in it. This chalk is to be used to generate carbon dioxide 
for the acid rain. The microplate was then put in a plastic sandwich bag, with a small 
hole made directly over well D6. Using a plastic pipet filled with about one milliliter 
of vinegar, several drops were placed into well D6. Scotch tape was used to cover up 
the hole. One of each seed was taken out every third day and placed in paper towels 
until the next interval day. The seeds were checked for any change and notes were 
taken. These steps were repeated until the ninth day, the third removal of seeds. All 
of the seeds changed in size, shape, and color. The bean seeds had split open and a 
couple of them had even sprouted. The com seeds were all wrinkled up and some of 
them had changed in color. The wheat and radish seeds became wrinkled up and loss 
of color was evident. Unbelievably some of the seeds had grown larger and some 
smaller then when received. I recommend in the future to anyone that their pH 
balance of the indicator should be between two to four, that of acid rain, so that their 
experiment can simulate acid rain. 

1178 

CHLOROPLAST PIGMENT ANALYSIS 

Razmik V. Simonian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian High School, 5300 White Oak Ave., Encino, CA 91316 

The purpose of this experiment was to see the different colors of pigments in 
chloroplast in spinach. A package of spinach was boiled several times in water on a 
hot plate. After that, all the excess water was extracted out of the spinach. Then the 
spinach was boiled in alcohol until the alcohol-became a dark green color. A strip of 
filter paper with a pointed end was attached to a cork and inserted in a test tube. On 
the pointed end, a dot of chlorophyll pigment was added. Then the filter paper was 
inserted ·in a test tube with 0.5 em in height of a solvent. This process was repeated 
ten times and was allowed to dry. After fifteen minutes, the filter paper was removed 
and analyzed and the chlorophyll pigment was observed of having different heights 
of pigments. This experiment was repeated three times and the results suggested that 
the chlorophyll consists of different pigments. 
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GROWING AND LEARNING ABOUT PLANTS 

J. Velasquez, M. Boche 
Teacher: ]. Belg 
Patrick Henry Middle School17340 San jose St., Granada Hills, CA 91344 

The purpose of this experiment was to learn how Fast Plants grow in different 
conditions of light. We gave all of our plants the same amount of plant food, water, 
heat, and soil. All plants were allowed to grow for 22 days. There were 36 plants that 
received 17 hours of light per day. 41 plants received 24 hours of light per day. In · 
total, there were 77 Fast Plants grown. The plants receiving 17 hours of light 
(average 29mm total height) were not as successful in growing as the ones receiving 
24 hours of light (165mm total height). In conclusion, the amount of light that a Fast 
Plant receives greatly effects its growth. The Fast Plants that got 24 hours of light 
grew more than the plants that got 17 hours of light. 

1180 

HOW MUCH OF A PLANT'S NUTRIENTS ARE ACTUALLY COLLECTED FROM THE 
GROWING MEDIUM? 

Keh-U Sheng, Sharon Schuster, Erica Graham 
Teacher: A. Morton 
Calabasas High School, 22855 W. Mulholland Highway, Calabasas, CA 91302 

In our experiment, we wanted to see how much of the plant's needs were derived 
from the growing medium. We grew Burpee Bush, Green Snap peas in five different 
substances: Uni-Gro Horticultural Grade Sand, Uni-Gro Potting soil, garden dirt, 
Bandini Vegetable Food, and medical gauze. We hypothesized that the pea's health 
would be affected as the plant grew, specifically in the number and condition of the 
chloroplasts. In the potting soil, the peas grew 12 centimeters. The chloroplasts 
were very abundant, dark green and were also clustered. These chloroplasts looked 
very healthy. In the sand, the peas grew 24.5 centimeters and appeared to be very 
healthy. The. chloroplasts were a fluorescent yellowgreen and were abundant, 
forming in clusters, making the cell wall easy to see. These chloroplasts were 
healthy, but not as healthy as the ones in the soil. In the garden dirt, the plants 
grew 9.5 centimeters, with a slow rate of growth. The chloroplasts from this plant 
were a dull green and were stationed in bunches. They were not healthy, nor 
anywhere close to the health of those in the potting soil or sand. The peas in the 
vegetable food did not grow. They did sprout, but we assume that the vegetable food 
did not have enough of the proper nutrients to continue their survival after 
germination. The same thing happened in the gauze. The gauze did not contain any 
nutrients to allow the peas to survive in it. We concluded that the plants do need 
nutrients in the substance they grow in. Uni-Gro Potting soil was the best because 
the plants were able to receive the nutrients they needed from the dissolve~ minerals 
and nitrogen in the soil. Because the plants could get their nutrients, growth was 
most efficient, which affected the condition of the chloroplasts. 
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EFFECTS OF ENVIRONMENT ON RADISH SEED GROWTH 

Hourig Mardirossian 
Teacher: Mrs. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave, Encino Ca. 91316 

In this experiment the effect of light and antibiotics on the rate of radish plant 
growth was examined. In 6 petri dishes, with 4 seeds in each dish, radish plants were 
grown over an 8 day period. 3 petri dishes were placed in light while 3 others in the 
dark. After 8 days growth and appearance were recorded. The ones in the light grew 
2 inches and were dark green while the ones in the dark were only 1 inch and light 
green. Of the 6 petri dishes 2 from each environment received 5 drops Tetracycline 
250 mg, another two received 2 drops Tetracycline 250 mg. The last two didn't receive 
antibiotics in order to remain a control. After 2 days growth and appearance was 
observed. The controls and the ones under the light grew the most and, the ones with 
the most tetracycline grew the least. The antibiotics caused them to dehydrate and 
inhibited growth. These results conclude that antibiotics and the absence of light 
decrease radish plant growth. 

1182 

EFFECTS OF LIGHT ON THE GERMINATION OF WHEAT AND TOBACCO PLANTS 

D. Ito, j. Cohen 
Instructor: L. Hasz 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91423 

This study was carried out to find the answer to our hypothesis which was: Light aids 
in the germination and growth of a plant. We chose 2 different plants. We chose 
wheat and tobacco. We planted two sets of each plant to set in different variations of 
light. Two were placed in normal light conditions at 60 foot candles. The other two 
were deprived of light and set in an area with only 20 foot candles. The study was 
conducted over a period of three weeks. They were kept in their respective areas 
watered in increments of 100 ml of water approximately every other day. After 
careful observation and data recording, The wheat and tobacco plants in the 60 foot 
candles germinated faster and grew higher than the ones placed in 20 foot candles. 
We concluded our hypothesis was true, light plays a significant role in the 
germination and growth of the plant. 
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STRUCTURAL DESIGN IN BUILDINGS IN LOS ANGELES REGARDING NATURAL 
DISASTERS. 

Garabed Mesrobian 
Teacher: Fr. C. Kearney 
St. Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This study examined the question of which form of construction is the most reliable 
in Los Angeles regarding natural disasters. Various natural disasters were put into 
consideration to test the endurance of the specified kinds of structures. The four 
main materials that can be used in the construction of a building, as far as the 
structure, are brick, block, wood or steel. Although all of these were not provided in 
the experiment, most of them were put to test through a series of natural disaster 
simulations. A few model buildings were built, each depicting the different degrees 
of strength the materials contain. A shaking situation was provided to resemble an 
actual earthquake event. Along with the provided research, steel was thought to 
prevail in the overall results. If cost was ignored, steel would be much more efficient 
in the withstanding of an earthquake. The results lend support to steel being the 
more enduring material in the construction of buildings in Los Angeles. 

1184 

EFFECTS OF POTENTIAL ENVIRONMENTAL CONTAMINANTS ON THE GROWTH 
OF NASTURTIUMS. 

A. Montalvan, M. Quinn, C. Stringer, L. Wozniak 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This investigation tested the effects of four pollutants, crude oil, motor oil, chlorine, 
and lead, on the growth of nasturtiums, or Tropaeolem majus. Eight pots were fllled 
With 600 mL of soil, and twelve seeds were planted in each pot. Four of the pots were 
used as control for the experiment, while the other four were variables. 10 mL of 
crude oil was poured into one pot. 20 mL of motor oil was poured into another pot. 
One pot was watered with a 0.5% chlorine solution. The last pot was watered with a 
10% lead solution. The growth of each pot was studied for 16 days. The control pots 
had 16% germination. Crude oil slowed the rate of the nasturtiums' growth, but it 
raised the percent of germination to 41%. Motor oil caused the nasturtiums to wilt and 
curl up. Chlorine stopped the growth of nasturtiums. Lead greatly promoted the 
growth of nasturtiums and caused over 65% germination. The results suggest that 
the pollutants of crude oil and lead affect the growth of nasturtiums in a positive 
way, while motor oil and chlorine affect the growth of nasturtiums in a negative 
way. 
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WILL THE TYPE OF SOll. IN WHICH IT IS PLANTED MAKE A DIFFERENCE IN 
THE SPROUTING AND GROWTH OF SEEDS 

Talin Yepremian 
Teacher: Hasmig Baran 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

Five lentil seeds were planted in each of twelve foam cups, three cups contained 
potting soil, three cups contained orchid mix, three cups contained cactus soil mix 
and three cups contained top soil dug out of a yard. The seeds were watered regularly 
at the same time every day and placed in a well lit garden window, the number of 
days it took for the seeds to sprout and then to grow to a height of 15 em. was 
recorded. It was concluded that soil composition and texture does make a difference in 
the speed of sprouting and rate of growth of lentil seeds. The seeds planted in potting 
soil and orchid mix sprouted fastest and grew tallest. The seeds placed in the cactus 
soil were the slowest in sprouting and growing. 
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CAN THE STAGES OF MITOSIS BE ACCURATELY SEEN IN ONION ROOT TIPS? 

V. Torres, E. R. Sellers 
Teacher: D. M. McDonnell 
Sherman Oaks Center for Enriched Studies, 18605 Erwin Street, Reseda, CA 91355 

This experiment was conducted to test different methods in which onion root tips 
were prepared for the observation of different stages in mitosis. Various methods 
were used. The first experiment involved hydrochloric acid, toluidine blue and 
ethanol-acetic acid fixative. Twenty-four hours before the experiment was conducted 
the onion root tips were placed in an ethanol-acetic acid fixative. After a twenty-four 
hour period the root tips were placed in hydrochloric acid, then back in the fixative, 
each for a period of four minutes. Using forceps the first 1.5 mm was placed on a 
clean glass slide. A few drops of toluidine blue were placed on the root tips, the excess 
liquid absorbed, and a drop of water added. They were then covered with a coverslip 
and squashed with the end of a pencil, and viewed. The second experiment included 
the use of toluidine blue, hydrochloric acid, and the use of an alcohol burner. A few 
drops of hydrochloric acid were placed on the root tips. They were then passed over 
the flame of an alcohol burner twice. The excess hydrochloric acid was absorbed with 
a paper towel. The root tips were then stained with toluidine blue,and passed over a 
flame for five seconds. The excess toluidine blue was blotted off .with a paper towel. A 
fresh drop of toluidine blue, and a coverslip was added. The root tips were then 
squashed with the end of a pencil. The third and final experiment consisted of the 
following, hydrochloric acid, aceto-carmine stain, and a Bunsen burner. A few drops 
of hydrochloric were placed on the root tips. They were then heated over a flame for 
several minutes, not allowing them to boil. The excess hydrochloric acid was 
absorbed with a paper towel, the cells were then stained with aceto-carmine. They 
were then warmed gently over a flame for three to five minutes. The excess liquid 
was absorbed, one fresh drop of aceto-carmine, and a coverslip was added. The use of 
an alcohol burner and the staining solution toluidine blue .and hydrochloric aciq 
appeared to give the best results. 
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IS ROTTING IN FRUITS CONTAGIOUS? 

Arlene Balian 
Teacher: Hasmig Baran 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423. 

The possibility that rotting in fruits is contagious was examined. Four small plastic 
mesh baskets were filled with 8 cherry tomatoes each. The tomatoes were hand picked 
making sure that they were very healthy and firm. One rotten· cherry tomato was 
placed in each of 2 baskets. The other 2 baskets had only healthy tomatoes. The 
baskets were left on the kitchen counter for 12 days, and then examined. 5 out of 8 
and 6 out of 8 tomatoes in the baskets containing the rotten tomato had rotten and 
were soft. In the control baskets only 1 out of 8 and 2 out of 8 had rotten. My 
conclusion is rotting in tomatoes is contagious. 

1188 

EFFECTS OF CARBONIC ACID ON RADISH AND . BRITTLE WAX BEAN SEED 
GERMINATION 

D.C. Kim 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined the possible abnormalities on the germination of radish, · 
Raphanus sativus, and brittle wax bean, Phaseolus nanus, through the interaction of 
carbonic acid. By dissolving chalk (calcium carbonate) with acidic acid, a 
atmosphere was created where three bean and radish seeds were placed in a isolated 
plastic bag and pulled them out in intervals of one, four, and seven days. On the first 
day, one radish and bean seed was removed from the atmosphere and placed on damp 
paper towels, one above and one below the seeds, so that germination can be made 
possible. By placing, the paper towels m such a way, the paper towels provide both 
water and isolation from sunlight for germination to occur. The same procedures 
were repeated on days four and seven. Sufficient time was allowed for the seeds to 
germinate approximately one week. The results of the experiment were that the days 
one and four radish seeds germinated and days one and seven bean seeds germinated. 
The other seeds did not change. Our results were inconclusive because the effects of 
carbonic acid on the germination of the seeds were not significant changes. 
Suggestions for future experiments are to use a different source other than chalk 
such as limestone to produce carbonic acid and use different seeds for example 
kidney beans for possible different results. Allow more time for the experiment to 
run for improved results and possible significant changes. 
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EFFECTS OF ACID RAIN ON PLANT UFE 

M. M. Levitt, D. B. Richter 
Teacher: A.C. Squatrito 
Granada Hills CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study helped to find out the effects of pollutants on plant life using C02 and plant 
seeds. Seeds of Raphanus satius (Radish), Phaseolus (Black eyed beans), Zea mays 
(Corn), and Trictum durum (Wheat), were soaked in water for 24 hours and each one 
germinated. Three sets of the same types of seeds were soaked in water for one day, 
three days, and five days for seeds number 1, 2, 3 respectively, while being exposed to 
carbon dioxide produced by a reaction between calcium carbonate (white chalk) and 
hydrochloric acid (HCl). The calcium carbonate turned into carbon dioxide and 
carbonic acid after mixing with water and was soaked up into the seed with the water, 
therefore polluting the seeds. The ones soaked in only water, the control seeds, grew 
the most and the ones soaked in polluted water, experimental seeds, grew less. The 
ones that soaked in polluted water for one day grew less than the ones in water only, 
the seeds in the polluted water for three days grew less than the ones that were 
soaked in the polluted water for one day. The ones that soaked in the polluted for five 
days grew the least of all of them. The results suggest that acid rain can stunt the 
germination of plant seeds. Therefore any seeds grown in very polluted 
environments usually take longer to germinate. Further experimentation should be 
done on the effects of pollutants and animal growth using embryos. 

1190 

CAN GARLIC BE PLANTED IN AND AROUND OUR YARDS TO KEEP SNAILS 
OUT? 

Natalie Manachian 
Teacher: Hasmig Baran 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

This experiment is to investigate whether snails dislike garlic leaves. Forty snails 
were put in a box built like a maze with different types of leaves at different corners. 
The leaves used were tomato, garlic, basil and gazania. The box was placed in a very 
shady area for 24 hours. The number of snails in each se~o.n of the bo~ was counted, 
the experiment was repeated 4 times. The _nu~ber of sna~s m each s~ction of t~e box 
was different at every trial. My con~lus10n IS that snails eat garlic leaves JUSt ~s 
much as other leaves, so planting garhc does not make our yards and gardens snail-
proof. 

109 



journal of Student Research Abstracts 

1191 

OUR GROWING PLANTS 

R Hooper, J. Chang, D. Deleon 
Teacher: J. Belg 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

The purpose of this experiment was to see how Fast Plants survive under different 
light conditions. To do this we recorded the growth of the plants for 21 days. Our Plant 
grew to a height of 170mm. The average height for our group was 165mm. Our group 
had 41 plants that received light for 24 hrs. per day. The other group had 36 plants 
that received 17 hrs. of light per day. and grew to an average height of 29mm. All 
plants received the same amount of water, heat, soil, and plant food. We came to the 
conclusion that these Fast Plants grow taller if they receive more light. 

1192 

EFFECTS ON RADISH PLANTS IN A SALT VARIABLE 

G. Steffe 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91423 

In this study, the question of possible effects o~ salt water on the radish plant 
Raphanus sativus was examined. Two groups of 20 seeds were placed in each plastic 
pot. One pot was the control pot where plants were watered with tap water. The 
second pot was known as the variable pot. The radish plants were then grown over a 
long period of time to properly determine the possible change of growth in the plant. 
The concentration level of both plants was 90%. The results suggest that the variable, 
salt, does not affect or interfere with the growth of the radish plant Raphanus 
sativus. 
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SURVEY OF BLOW FilES IN THE LOS ANGELES BASIN 

R.F. Garcia, j.L. Boggs, T.M. Chavez, B.]. Huey, S. Moon 
Research Advisor: B.V. Brown 
Museum Research Apprenticeship Program, Natural History Museum of Los Angeles 
County, 900 Exposition Blvd., Los Angeles, CA 90007 

Blow flies are common, metallic green or blue insects that are attracted to decaying 
organic matter, on which they feed and reproduce. We used two collecting 
techniques to trap the flies in three different habitats: urban, mountainous, and 
semi-natural parkland. The first technique consisted of baiting with cups containing 
chicken liver. Flies that landed on the cups were captured with nets. Using this 
method, we collected 129 flies. A second method was employed in order to obtain a 
larger number of flies. Liver baited traps amassed 1500 specimens over a 5 day 
period. Specimens were pinned and labeled and 5 different genera were re.cognized. 
Of the most common genera, Eucalliphora was found in all sites and dominated the 
mountainous site. Phaenicia was common only at the urban and seminatural areas, 
while Calliphora was found solely at the mountainous site. Our results could be used 
in forensic science to determine if a dead body has been moved. Comparisons could be 
made of the flies reared from the body to those expected from our survey. 

(Supported by NSF Young Scholars Program Grant# ESI-9255915.) 

1194 

MEASURING THE ACIDITY OF PRECIPITATION 

Tanya Gulesserian 
Teacher: Mrs. V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 

The purpose of this activity was to measure the level of acidity in rain water. Five 
drops of pH buffers 4, 7, and 10 were added respectively to rain water collected after 
2, 14, and 21 days of raining and pool and rain water mixed. The acidity of these water 
samples were detected by a pH meter. Each water sample was placed in three 40 ml. 
containers. The 2 day old rain gave pH 4-6.6, pH 77, and pH 10-6.1. The 14 day old rain 
water read pH 4-6.7, pH 74.8, and pH 10-5. The pool water and rain read pH 4-7, pH 7-
6.5, and pH 10-6.4. On a chart, 3.6 to 4.8 acidity-acidity problems, 4.8 to 5.6 -moderate 
acidity problems, 5.6 to 6.9-little addity danger. The first, second and fourth samples 
showed little acidity danger. The third sample showed moderate acidity. The study 
suggested that rain dears air of acidity. 
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ELECTROMAGNETIC RADIATION IN THE HOME 

T. Go, K. Wang 
Teacher: L. Hasz 
Notre Dame High school, 13645 Riverside Drive, Sherman Oaks, CA 91423 

Because of many new electrical devices, a fear of human exposure to electromagnetic 
radiation has evolved. The objective of our study is to determine how much radiation 
household appliances emit. First, we used the NoRad MFM 8260 Gaussmeter which 
measured the ELF, extrernely low frequency, waves and recorded the readings. These 
were then compared to establish which appliance discharged the most radiation. 
Different brands of the same product were also compared to detect any variation. So 
far, the readings of major appliances, such as televisions and microwaves, were not 
as high as expected. As of yet, the Sony 2 7 inch television has the lowest reading of 
00.2 milliGauss at 6'9". A 00.9 milliGauss reading was taken 1 '5" from the screen of an 
Apple computer . Surprisingly, the electronic pencil sharpener lodged a high level. 
3" away, the Panosonic pend! sharpener has the highest reading at 198.2 and above, 
so high that the meter was not able to register it. Not enough research has been done 
to discern the exact dosage harmful to people. This uncertainty provides all the more 
reason to avoid or decrease the use of mechanisms which have a high level of 
electromagnetic radiation. 

1196 

EFFECT OF AUTOMOBILE EXHAUST ON PLANT GROWTH AND DEVELOPMENT 

A. Riveros 
Teachers: A. Flagan and P. judson 
Ramona Convent Secondary School, 1701 West Ramona Road, Alhambra, CA 91803 

This study deals with automobile exhaust and its effect on plant growth and 
development. The type of plants used in this experiment were Radishes, Snow Peas, 
Lima Beans, and Zinnias. The plants were divided into three categories. Each category 
consisted of six plants. Every three days each plant in its category was exposed to a 
particular poButant, with the exception of the control group which was continually 
exposed to normal air. In the experiment the Regular Unleaded exhaust and Diesel 
plants grew the largest. This most likely occurred because both exhausts contained 
forms of nitrogen that could be used by the plants to help them grow. Normally, the 
exhaust would be turned into ozone and slow down photosynthesis, but because the 
plants were not always put in the same place following the exposure, this did not 
happen immediately. In the long run, the plants' leaves did show the effects of ozone. 
This was especially true for the Snow Peas. My conclusion suggests that at first the 
plants did great, but over a prolonged period of time, the effects of ozone and 

. over-fertilization killed or damaged the plants. My observations suggested that some 
plants took longer to show the effects of damage from the pollution. 
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THE STABUUTY OF THE pBLU PlASMID IN Escherichia coli 

Davina White 
Teacher: B. Van Duzee 
Saugus High School, 21900 West Centurion Way, Saugus, CA 91350 

This experiment researched the stability of the pBLU plasmid created by the Carolina 
Biological Supply Company which was used to transform the JMlOl E. coli bacteria for 
five generations. The pBLU plasmid carries the gene codes for amp and lac. Once the 
DNA of the E. coli has been transformed with pBLU plasmid, the bacteria becomes 
resistant to ampicillin and will turn blue when breaking down the lactose analog X
gal. The first generation was created using the pBLU Colony Transformation Student 
Kit published by the Carolina Biological Supply Company. The first generation was 
taken from a petri dish with Luria Broth Agar and X-gal. One sample was placed on a 
petri dish with X-gal and Luria. A second sample was placed on a Luria control plate. 
These dishes were allowed to incubate in an incubator overnight. The following 
morning a sample of the blue E. coli was taken from the X-gal plate and placed on an 
X-gal plate and a control plate using a sterile inoculating loop. This process was 
repeated for four days. In all the experimental plates blue colonies appeared each 
generation wand white colonies appeared on all the control plates. The results 
suggested that as long as a live culture was taken the pBLU would remain stable in 
JM101 Escherichia coli. 
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EXTENDED · EFFECTS OF ACID RAIN ON THE GERMINATION OF MONOCOT AND 
DICOT SEEDS 

Michael Prosper 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This examined the effects of acid rain on monocot and dicot seeds when exposed for 
short and extended periods of time. Using corn Zea mays saccharata and wheat, 
Triticum durum, radish Raphanus sativus and bean Phaseolus seeds, an acid 
environment was created to determine if the rain was harmful to agriculture The 
seeds were placed in a microplate and all the wells filled with water with the 
exception of the wells that contained the seeds and well D-6. One drop of universal 
indicator from a beral pipette was placed in all the wells containing water. A piece of 
calcium carbonate was placed in well D-6. HCI (hydrochloric acid) was added to that 
to create carbonic acid, which simulates smog. The plate was then placed in a ziploc 
bag, sealed and left alone. Three days later I removed the seeds and tried to 
germinate them. The com, bean and radish seeds germinated but the wheat did not, 
probably because I dropped universal indicator on it. The rest of the seeds were then 
incubated for three and one-half weeks to examine the long term effects of acid rain 
White, fuzzy fungus began to grow after two weeks and totally engulfed the plate 
after three and one-half weeks. The results of the experiment were that monocots 
and dicots, if left exposed to acid rain for short periods of time will grow. But long 
periods of exposure to acid rain will result in the death of the seed. Another result 
was that universal indicator will kill seeds if allowed to touch them. Consequently, 
acid rain does have a harmful effect on agriculture. For further study, I recommend 
that different seeds be placed in a larger environment with different pollutants to 
test germination. 
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DOES DAMP AIR COMBINED WITH HUMIDIIT INHIBIT SEED GROWTH? 

W. Denton 
Teacher: A. C. Squatrito 
Granada Hills High School, 10535 Zelza Avenue, Gramada Hills, CA 91344 

This study was conducted to determine whether high humidity, combined with smog 
(carbonic acid) inhibited the growth of the seeds of wheat, Trictum durum, corn, Zea 
mays, radish, Raphanus satius, and bean, Phaseolus. Three each of these seeds were 
placed in a microplate, and then the wells were filled with water, so as to submerge 
half of each of the seeds. To generate the smog, I reacted hydrochloric acid with 
chalk (Calcium Carbonate), the product of which reacted with the water to yield 
Carbonic Acid. To create the humidity, I relied upon the evaporation of water which 
collected within the Ziploc plastic bag that I sealed the entire microplate in, so as to 
separate the test environment from all else but light. The bag was left in an indoor 
location that received indirect light. I monitored the seeds' sprouting daily, and the 
test results indicated that the variables were insignificant, and were overwhelmed by 
the individual differences in the growth of the seeds. For removing these 
differences, I suggest cloning the seeds, or perhaps the effects of the environment 
could be enhanced through the use of supersaturated· air and an increase in the 
concentration of carbonic add. · 

1200 

FACTORS INFLUENCING THE RATE OF YEAST RESPIRATION 

Rosine Barsamian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Avenue, Endno CA · 
91316 

This study compared respiration rates of yeast cells at two different temperatures,and 
when using different foods. Each of 2 test tubes, covered with a glass dropper and a 
one-hole stopper,was filled with 12m1 of yeast and glucose solution. One of the test 
tubes was placed in 38°C water bath and the other in 10oC water bath. The amount of 
carbon dioxide released from each test tube at 38oC and at 10°C indicated the yeast 
respiration rate. The experiment was then repeated at 38oC with milk and apple juice, 
and the amount of carbon dioxide released was recorded for ten minutes. Even though 
the yeast cells didn't respire in the 10°C water bath nor in milk, they did respire very 
rapidly in apple juice and in the 38°C water bath. These results indicate that warmth 
is needed for yeast cells to respire and that apple juice increases the rate of yeast 
respiration. 
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THE EFFECTS OF SPECIFIC EXERCISE ON HEART RATE 

1 . Barclift, J. Straub 
Teacher: G. Kovnat 
Saugus High School, 21900 .Centurion Way, Saugus, CA 91350 

This study is to show that a color guard participant exerts at least as much physical 
exercise as a regular sports team participant. The carotid pulse was taken from 
eighteen girls that are part of the color guard. The pulse was taken and recorded 
before and after a performance and then five minutes thereafter. The girls' weight 
was also taken to see how each girl was affected. The first time we took their pulse the 
girls' pulse was between 80 and 100 beats per minute. Right after the performance it 
was between 120 and 140. After the third time their pulse was a little higher than 
normal. A similar study of various sport teams was conducted, and results were 
compared. 
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WHAT AMOUNTS OF SUGAR AND WATER ARE BEST FOR CELLULAR 
RESPIRATION IN YEAST? 

R. Kritz, A. Rose, and A. Morton Teacher:. Calabasas High School, 22855, Mulholland 
Highway, Calabasas, CA 91302 

The objective of this experiment was to determine which amounts of sugar and water 
allowed yeast organisms to carry on respiration efficiently. Seven petri dishes were 
placed side by side in a warm, dark area. Each dish contained 2 grams of active, dry 
yeast. The first dish was the control and it had 2 grams sugar and 5 mls distilled water 
along with the yeast. The next three dishes, labeled A, B, and C, held the same amount 
of water and yeast as the control, however the amounts of sugar varied at 3 grams, 4 
grams, and 5 grams, respectively. The last three petri dishes, marked D, E, and F, 
contained the same amounts of sugar and yeast as the control, but had varied amounts 
of water. Dish D held 11 mls. of water, E held 15 mls of water, and F held 19 mls of 
water. All dishes were placed in the control area for 20 minutes. When the time had 
elapsed, the dishes were removed and the amount of foam in each dish was measured. 
Having foam present is a sign of cellular respiration. The control had 1 em. of foam. 
Petri dish A had 1/4 em of foam, B also had 114 em of foam, and Chad 1/2 em of foam. 
Dishes D, E, and Fall did comparably better than the first three. Dish D had 1 &1/2 em 
of foam, E had 2 em of foam, and F had 1 em of foam. After viewing the results, one 
can see that Dish E was the most active and productive petri dish. Therefore, it can be 
assumed that this specific combination of sugar, water, and yeast produced the most 
respiration in the yeast organisms. 

1203 

ELECTRICI'IY, A COMPLETE CIRCUIT, CONDUCTORS AND NON-CONDUCTORS 

S. Parseghian, A. Kiureghian 
Teacher: A. Abrahamian 
H.M. Ferrahian School, 5300 White Oak Ave, Encino, CA 91316 

This study develops an understanding of simple electric circuits and the conductivity 
of materials. One inch of insulation was stripped from both ends of a wire. When one 
end of the bare wire was placed on the bottom of a C-battery, and the base of the light 
bulb touching the top center of the battery, while the other bare end of the thin wire 
touched the brass part of the bulb. The bulb lit up. Placing an eraser or a toothpick 
between the bulb and the battery did not light the bulb, but a nail and a metal paper 
clip turned the light on again. A complete electric circuit is made up of three parts: 
The source (battery providing electricity), a conductor (wire, nail paper clip 
conducting electric current), and the use (light bulb). 
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THE SUCCESS OF A PLANT 

].G. Diaz, A.S. Pinotti and C. Felipe 
Teacher: G. Sorensen 
Patrick Henry Middle School, 17340 San Jose, Granada Hills, CA 91344 

The purpose of this experiment was to see how the plants developed in different 
amounts of light. A total of 71 fast plants were grown, 41 plants were grown under 24 
hours of light, and another 36 plants were grown under 17 hours of light, both 
groups of plants were grown for 21 days. We planted 3 seeds. Only one germinated, 
however it did not grow beyond this stage. However the average height for plants 
grown under 17 hours was 29mm compared to 165mm of the plants grown under 24 
hours of light. The result showed that the more light you give a plant the more 
growth you will get. 

1205 

STUDY OF CHEMICAL EQUIUBRIUM 

Tamar Yaghmourian 
Teacher: V. Der Mugerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 

This study examined solubility and acid-base equilibrium. In a test tube which 
contained 5 em cubed of saturated NaCl solution, a few drops of concentrated HCl was 
added and a foggy, white precipitate was observed. In a test tube containing 4 em 
cubed of distilled water, 2 drops of bromothimal blue, 0.1 m NaOH, a drop at a time was 
added until color change occured. Then .1 m of HCl was added a drop at time was added 
until color change was observed. The appearence of foggy precipitate and the 
change of color at different hydr<;>xide concentrations suggested that the chemical 
equilibrium was distributed because of the stress. This can be explained using the 
Chateliers principle. 
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THE EFFECT OF SEA WATER ON VARIOUS PLANTS' GERMINATION AND EARLY 
GROWTH. 

K Brett, A. Cronin, J Piedra, M Reyes, 
Teacher: K. Hasz 
Notre Dame High School, 13654 Riverside Drive, Sherman Oaks, CA 91423 

In our study we observed the effect of sea water on the rate of geni:lination and early 
growth in the garden plants corn(Zea mays), carrots(Daucus carota), peas(Pisum 
sativum), radishes(Raphnus sativus), and wheat(Triticum aestivum). For each type of 
seed, two groups of twenty seeds were planted in separate pots. One group was labeled 
"control" and "variable " The variable underwent the exact same conditions as the 
control except that it was irrigated with water containing the salt concentration of 
0.35 ppt sea salt. Both the control and variable pots of the different seeds were very 
similar in physical appearance and number. It was evident in all cases that the salt 
content of sea water did not drastically effect the germination and early growth of 
these garden plants. 

1207 

HYDRATED CRYSTALS 

Lena Altibarmakian 
Teacher: V. Der Mergerdichian 
Ferrahian Armenian High School, 5300 White Oak Ave. Encino, CA 91316 

This experiment was done to determine the formula for hydrated magnesium sulfate. 
The formula for hydrated magnesium sulfate was determined by comparing the mass 
of the hydrated and anhydrous forms of the compound. I measured the mass of the 
cool evaporating dish to the nearest 0.01g. Then 3.0g's of hydrated MgS04 crystals 
were heated in the evaporating dish, and after cooling, the mass was measured to the 
nearest O.Olg's. The process was repeated twice. The result suggested that every 
magnesium sulfate particle has 7 molecules of water of hydration (MgS04 7H2). 

119 



journal of Student Research Abstracts 

1208 

EFFECT OF SEA WATER ON THE RATE OF PHOTOSYNTHESIS IN Elodea 

Tsolair Hovsepian, 
Teacher: V. Der-Megerdichj.an 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak, CA 91316 

This experiment was conducted to test the hypothesis that ocean water alters the rate 
of photosynthesis in the freshwater Elodea plant. Two sets of experiments of three 
trials each were executed. In the first set, a sprig of Elodea was put in a test tube with 
tap water at 25° C and a pinch of sodium bicarbonate and was exposed to direct lamp 
light-from a Scm distance for 5 minutes. This set was used as a control group for the 
experiment. The rate of photosynthesis was measured by recording the number of 
bubbles produced in 5 minutes. The first set produced an average of 20 bubbles every 
5 minutes. This process was repeated for the second set of experiments using the 
Elodea plant, except ocean water was used instead of tap water. The number of oxygen 
bubbles released by the Elodea plant in sea water averaged up to 7 bubbles every 5 
minutes. The results showed that sea water decreased the rate of photosynthesis in 
the Elodea plant. 

1209 

THE INCREASE AND DECREASE OF ACCELERATION DUE TO MASS AND SLOPE 

Erin Kelly 
Teacher: N. Maupin 
Louisville High School, 22300 Mulholland Drive, Woodland Hills, CA 91364 

This project set out to find the mass of an object in a cart and the height of the ramp 
from which the cart is released will cause the acceleration to increase or decrease. 
Two carts were used, one containing a 500 gram mass, the other containing a 1000 
gram mass. Three different heights were set up - 36 em, 46 em, and 60 em. The cart 
was released and speed (speed = distance/time) was calculated at various intervals 
along the cart's path. From this data, the acceleration (final speed - initial speed/ 
time) rate was calculated. This procedure was repeated five times and averages were 
obtained. The data indicates that the larger mass and greatest slope will increase the 
acceleration rate. The smaller mass and slope will decrease the acceleration of the 
cart. 
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DETERMINE THE ACIDITY OF DIFFERENT SOLUTIONS BY TITRATION 

Talar Aslanian 
Teacher: V. Der Megerdichian 
Holy Martyrs Armenian High School, 5300 White Oak Ave., Encino, CA 91316 

This experiment examined the acidity of vinegar using the method of titration. One 
mole of NaOH solution was prepared. A buret was prepared and the NaOH solution was 
added to it. In a beaker, 3 drops of vinegar was added to the beaker which had in it 
already S drops of phenolphthalein indicator. The NaOH solution in the buret was 
allowed to slowly flow into the beaker with the vinegar and the indicator within it. 
The NaOH solution was allowed to fill into the beaker until a faint color of pink was 
observed which indicated the endpoint of the titration. This experiment showed a 
type of neutralization reaction between the acidic vinegar and basic NaOH solution. 

1211 

EFFECTS OF ULTRA VIOLET UGHT ON SEED GERMINATION. 

Lacie Wainess, Geovanni Cordo 
Teacher: Daniel M. McDonnell 
Sherman Oaks Center for Enriched Studies, 18605 Erwin Street, CA 91335 

This experiment was done to determine the effect of ultra violet light (220nm) on 
seed germination. Each of six experimental petri dishes with 30 radish Raphanus 
sativus seeds were placed individually under an . ultra violet lamp at a distance of 
!Scm. The first petri dish was placed under the UV lamp for 1 minute, the second for 3 
minutes, the third for 5 minutes, the fourth for 7 minutes, and the fifth for nine 
minutes. Each experimental dish was matched with a control petri dish that was not 
placed under the light. The average of the seed germination in each of the 
experimental petri dishes were determined. This experiment was repeated three 
times. The results showed no significant difference in the level of germination 
between the experimental petri dishes and the control petri dishes. This experiment 
will be repeated, leaving the seeds under the lamp for a longer period of time, 
attempting to determine any significant difference. 
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DOES ACID RAIN AFFECT THE GERMINATION OF MONOCOT SEEDS? 

DR Fox 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This experiment focused on the possibility of acid rain having an effect on the 
germination of monocot seeds, such as the corn seed, or Zea mays saccharata. Three 
corn seeds were placed inside the first three wells of the fourth row of a microplate. 
Each well was filled with water and one drop of universal indicator was added to the 
non-seed wells. One large well was left empty and a small piece of calcium carbonate, 
or common chalk was added. Eight drops of hydrochloric acid were added to that well. 
The microplate was placed inside a sealable plastic bag and a hole was pierced 
through directly above the well containing the calcium carbonate. Corn seed A was 
left inside of the bag for one day, seed B for three days, and seed C for ten days The 
formation of acid rain, or the dissolving of carbon dioxide into water forming 
carbonic acid in the water, cycle, produced a mold on several of the wells. To 
germinate the seeds, each seed ·was placed between two damp paper towels and left in 
a dark place for a period of twenty-four hours. Seed A did not germinate, however, 
both seeds B and C did. Condensation was observed on the bag above the microplate 
throughout the course of the experiment. The somewhat inconclusive results show 
that acid rain may or may not have an effect on monocot seed germination, but a 
shortage of universal indicator may have altered the results of the experiment For 
future studies on this topic, be sure to have plenty of universal indicator and time to 
allow for the germination of the seeds. 
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EFFECTS OF pH ON THE GROWTH OF MONOCOT AND DICOT SEEDS IN AN 
ENCLOSED, CONTAMINATED ENVIRONMENT 

G.]. Abbenhuys 
Teacher: A.C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

This study examined the effects of the introduction of carbon dioxide into an enclosed 
environment that contained monocot and dicot seeds, included respectively were 
corn, radish, and wheat. The seeds were each placed in separate cells and covered 
half way with water. Well D6 was first lined with a .5 em. length of straw and was 
filled with calcium carbonate. The remaining cells were each filled with water and 
one drop of universal indicator was added to each of the remaining cells. 
Hydrochloric acid was added to the calcium carbonate which resulted in the 
formation of carbon dioxide. A plastic bag was then used to enclose the microplate. 
The result of introducing carbon dioxide into the atmosphere caused the chemical 
reaction of carbon dioxide and water into carbonic acid which was shown by the 
orange color of the universal indicator. The pH level created was 3.5 plus or minus 0.5 
in the acid rain environment. After being exposed to this environment for five days 
the seeds were left for 72 hours in wet paper towels to germinate. None of those seeds 
germinated. The seeds that were exposed for only three days, both monocot and dicot 
seeds, all germinated after 72 hours. The results suggest that introducing carbon 
dioxide into an enclosed environment can result in the formation of carbonic acid 
which negatively affects the germination of seeds. We recommend that further 
studies should be investigated for more thorough data and more accurate results that 
reinforce the conclusions. 

1214 

EFFECTS OF DETERGENT ON THE GROWTH OF THE RADISH PLANT 

].G. Guinta 
Teacher: Fr. C. Kearney 
St. Francis High School, 200 Foothill Blvd. LaCaftada-Flintridge, CA 91011 

This study tested whether or not certain solutions of detergents would harm the 
radish plant. 1%, 2.5%, 5%, 10%, and 15% solutions were used. The plants were watered 
with the solutions twice a week for three weeks. Records of plant condition and 
number of leaves were taken. The experiment was repeated two times. The solutions 
of 10% and 15% harmed the plants so severely that they died. The solution of 5% 
damaged leaves and roots, but did not kill the plant. The 1% and 2.5% solutions caused 
white spots to appear on the leaves of the plants, but that was all. The results suggest 
that the 15% solution is the most likely of the 5 solutions tested to severely harm and 
even kill the radish plant. 
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CORROSION: AN ELECTROCHEMICAL PROBLEM 

Setrak, H. Kouyoumjian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Avenue, Encino, CA 
91316 

This study examined the direction of the flow of electrons between metals during the 
corrosion process. Two kinds of metal strips, zinc and copper, each 50mm long, were 
obtained along with four iron nails and two petri dishes labeled A and B. The two 
petri dishes were added with a 200cm3 of plain agar-agar solution to which 10 drops 
of 0.1M potassium hexacyanoferrate K3Fe(CN) 6 , and 5 drops of phenolphthalein 
solution were added. A clean straight nail, and another nail bent to 90 degrees were 
placed in dish A. Two of the other nails were wrapped with the zinc and copper strips 
respectively and placed in dish B. The experiment was repeated three times and the 
results were observed. The results suggested that a cathode reaction produced a pink 
color around the nail, meanwhile an anode reaction was an oxidation reaction that 
caused the zinc to rust. Thus, it was observed that zinc was a more reactive metal than 
copper because it reacted and rusted. 

1216 

TO DISCOVER THE EFFECTS OF V ARlO US LIQUIDS AND GROWTH HORMONES ON 
GARDEN BEANS, GATOR GREEN VARIETY 

A.R. Hoffman, L. Lerner 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

The purpose of this study was to determine if there are alternate solutions for our 
growing food shortage. The beans were placed into a special plant growth 
environment, containing one bean, and vermiculite (a substitute for soil). To one 
group of samples we added 25 mL of one of these liquids or hormones: Gibberellic 
Acid (10 drops\ 500 mL tap water), to the second group we added Superthrive (10 
drops\ 500 mL tap water), to another we added distilled water, salt water solution 
(pure sea water) was added to the next group, sugar water was the next solution (375 
mL sugar\ 2 L tap water), and the final was tap water. We had 6 specimens for each 
liquid and followed this procedure for 6 weeks. After 6 weeks: ( 1) Gibberellic acid had 
grown 30.8 em, 40.2 em/ 40.4 em, 30.4 em, 0 em (never grew), and 40.3 em; (2) 
Superthrive had grown 23.0 em, 28.4 em, 30.4 em, 24.5 em, 26.9 em, 30. 1 em; (3) all 
specimens of distilled water died; ( 4) all specimens of salt water died as well; ( 5) sugar 
water had grown 20.9 em, 21.5 em, 13.1 em, 23.9 em, 16.5 em, 0 em; and (6) tap water 
had grown 27.0 em, 25.9 em, 0 em, 18.4 em, 23.2 em, 30.2 em. To answer the question we 
posed, Gibberellic Acid worked the best, and Superthrive, tap water and sugar water 
had less results. However, salt and distilled water both died. 
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EFFECTS OF CHLORINE BLEACH ON WHEAT GERMINATION AND GROWfH 

M. Bonds 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examined the effects of chlorine bleach on wheat germination and 
growth. Twenty seeds were planted in each pot with germination and growth being 
recorded over a twenty day period. The control was watered with 50 mL of tap water 
on four different dates. The variable was watered with 45 mL of tap water combined 
with 5 mL of chlorine bleach at the same time as the control. The chlorine bleach 
caused the germination rate in the variable to be 10% and the tallest plant to be 6.2 
em tall. The control had a germination rate of 30% and the tallest plant grew to be 
24.5 em tall. The results suggest that chlorine bleach has a detrimental effect on 
wheat growth. · 

1218 

EFFECTS OF LEAD NITRATE ON Pisum sativum 

P. javaneri 
Teacher: L. Hazs 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91423 

In this study the question of possible involvement of lead nitrate on the germination 
rate of the Pisum sativum, (pea plant), was examined. Twenty seeds were planted in 
each of two pots. The control pot was watered with fifty milliliters of tap water. The 
experimental pot was watered with forty milliliters of water with ten milliliters of a 
lead concentration of 3 ppt. 's. Both pots were placed in direct sunlight, and the 
watering sequences for both pots were the same. The germination rate of both the 
"control" and the "experimental" pots were 90%. The results of this experiment 
suggest that lead nitrate does not have an adverse effect on the germination rate in 
the Pisum sativum. 
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TESTING WATER QUALIIT 

Raffi Soualian 
Teacher: V. Der Megerdichian 
Holy Martyrs High school, 5300 White Oak Ave, Encino, CA 91316 

This experiment was done to test the water quality of rain compared to pool water 
which contains chlorine. A jar of rain water and a jar of pool water was taken, then 
lOOml of each of the water samples were poured into a small flask. Each flask was 
added, 10 drops of manganous sulfate, 10 drops of potassium hydroxide and potassium 
oxide, 1: drops of concentrated sulfuric acid and 5 drops of starch, until a deep blue 
color appeared. Then a few drops of sodium thiosulfate were added to each flask. Rain 
needed 170 drops of sodium thiosulfate to change color from light yellow to dear and 
pool water needed 81 drops of sodium thiosulfate to change color from dark yellow to 
dear; The results suggested that rain water had 8.5ppm and pool water had 4.05ppm 
of acid. 

1220 

EFFECTS OF CRUDE OIL ON RADISH GERMINATION 

T. Katz, T. Goldman, J. Calderon 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this experimentation we examined the possible effects of crude oil contamination 
in water on the germination of the radish plants, Raphanus sativus, the corn plant, 
Zea mays, and peas, Pisum sativus. There were 20 seeds planted in each of the pots 
with 500mL of dirt. The plants were watered three times a week with 100mL of water. 
2mL of crude oil was added 3 times. The crude oil constituted approximately 1X of the 
soil volume. The results of the control in the radish plant had 80X germination where 
as the variable plant had only 35% germination. The crude oil also prevented 
germination of seeds in the areas covered by oil. In both peas and corn, no adverse 
effects of oil were evident in the first four weeks of growth. 
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GEOGRAPHIC VARIATION IN THE COAST HORNED LIZARD, Phrynosoma 
coronatum, IN CALIFORNIA: MORPHOLOGICAL MEASUREMENTS 

R. Ramos, M. Nieto, E. Fessler, P. Esparza, C. Hickok 
Research Advisor: R. Bezy 
Museum Research Apprenticeship Program, Natural History Museum of Los Angeles 
County, Los Angeles, CA 90007 

We compared six geographic samples of Phrynosoma coronatum from CA using 
measurements of twelve morphological features of the head. Within samples, males 
were found to have relatively longer occipital horns than females. For all twelve 
features there are significant differences between two or more geographic samples. 
The pattern of variation is geographically consistent in five of the features. We will 
compare our results with those from a previous study that utilized scale counts, 
summarize morphological variation of the species in CA and assess the taxonomic 
status of the San Diego Horned Lizard (Phrynosoma coronatum blainvillii ), a 
candidate for listing under the Endangered Species Act. 

(Research supported by NSF Young Scholars Program ESI-9255915). 

1222 

EFFECTS OF ACID RAIN ON SEED GERMINATION 

J.D. Walker 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This experiment tested the effects of carbonic add (H2C03, a major constituent or acid 
rain formed when carbon dioxide is dissolved in water) on the germination of radish 
(Raphanus sativus) and bean (Phaseolus nanus) seeds. To create the carbonic acid, 
hydrochloric acid (HCI) was added to calcium carbonate (CaC03) In a sealed 
environment, producing the chemical reaction 2HCI + CaC03 --> HzC03 + CaC1 2• Using a 
universal indicator, the pH was found to be 4 ± 1.5, well below a neutral environment 
of 7. The seeds were left in the acid rain environment for varying lengths of time, 
from one to five days, and then germinated. In a moist paper towel. The seeds that 
were. In the environment the shortest length of time germinated as expected, while 
" seeds exposed to the acid rain for the longest time either germinated late, or failed 
to germinate at all due to the fungus found growing on the last bean seed, likely 
catised by the breakdown of the seed coat. The results suggest that prolonged 
exposure to carbonic acid hinders seed germination, though further study of the 
effects of carbonic acid on the seed's protective coat would be helpful to test this 
hypothesis, as would additional tests using fungicide, and more potentially dangerous 
chemicals, such as pesticides or waste materials. . 
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EFFECTS OF AN ACID RAIN ATMOSPHERE ON THE GERMINATION OF CORN 
SEEDS 

N.T. Lee 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined the effect of an acid rain atmosphere on the germination of 
monocot seeds. The seeds were placed in a sealed acid rain atmosphere and left in that 
environment of a period of 7, 14, and 21 days. The following procedure was done to 
test the effect of the acid rain atmosphere by examining the growth on the seeds. 
Place the seeds in a microplate that is filled with water and in the wells that contain 
the 3 corn seeds, placed in two wells away from each other, remove the water so that 
the seeds are only partially covered. Place a small lump of calcium carbonate and add 
ten drops of hydrochloric aced to it in the middle well of the microplate and add one 
drop of Universal Indicator into all the remaining wells without the 3 corn seeds and 
place them in a zip lock bag. After 7, 14, and 21 days, take one corn seed out on each of 
those days and place them between moist paper towels to germinate the seeds. 
Observe the seeds daily for growth. I had observed that my seeds began to grow a blue 
fungus. In conclusion, the effect of an acid rain atmosphere on the germination of 
monocot seeds is the growth of fungus. Suggestions may be to try different types of 
atmospheres. 

1224 

CAN SOAP WATER RECYCLED FROM OUR WASHERS, BE USED TO WATER 
VEGETABLE GARDENS? 

Karin Yepremian 
Teacher:· Rita Meneshian 
C, & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

Six tomato plants about 4 inches high each were bought at a local nursery and placed 
in a window. Three of the plants were watered every morning with water containing 
laundry detergent ( 112 tsp. per gallon, which is comparable in concentration to the 
amount recommended by the manufacturer). The other 3 plants were watered with 
the same amount of tap water. The growth and color of the tomato plants was 
examined after 2 weeks. The plants watered with tap water were taller and greener 
than the ones watered with detergent water. 
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DOES LIGHT EFFECT A PLANT'S GROWfH? 

C. Shin 
Teacher: G. Sorensen 
Patrick Henry MiddleSchool, 17340 San Jose St., Granada Hills, CA 91344 

The purpose of this experiment was to analyze whether or not plants would grow 
differently depending on the amount of time they were exposed to light. There were 
two groups of plants. One group contained 36 plants and was given 17 hours of light. 
The other group contained 41 plants and was given 24 hours of light. All students 
planted their Fast Plant seeds in the same amount of soil and received the same 
amount of water, plant food, and heat. The plants were allowed to grow for 22 days. 
My plant was exposed to 17 hrs. of light and grew to a height of 26 mm. The average 
for my group was 29mm. The plants in the group that were given 24 hours of light 
each day grew to an average height of 165mm. Wow! What a difference! I learned that 
exposing a plant to more light will help it's growth. 

1226 

HOW DOES COLOR AFFECT THE ABSORPTION OF RADIANT ENERGY? 

].C. Ma 
Teacher:Fr.C.Kearney 
Saint Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

The purpose of this experiment is to determine how a substance's absorption rate of 
radiant energy is affected by color. Six paper cups (3 inches in height) were filled 
with 5 mL of water each. Then, 4 drops of food coloring were added to 5 of the cups 
(each of the 5 cups received 4 drops), leaving one of the 6 cups clear. Red, yellow, 
green, blue, and black were the colors used. Black was a combination of the 4 other 
colors. The cups were placed on a flat surface, 2 inches under a lamp. Before the lamp 
was turned on, the temperatures of the cups were recorded and after it was turned on, 
the temperatures were recorded every 2 minutes. Even after 3 hours of exposure to a 
source of radiant energy (the lamp), the thermometers showed no change in the 
temperatures of the cups. Thus, the results generally suggest that substances (with or 
without color) need either a tremendously lengthy time of exposure to radiant 
energy or exposure to an extremely powerful source of radiant energy in order to 
absorb enough radiant energy to show reasonable differences in the rates at which 
they absorb the energy. 
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THE EFFECT OF FOOD COLORING ON THE GROWTH OF LENTILS 

Roubina Andonian 
Teacher: Hasmig Baran 

- C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

This investigation studied the effect of red, blue and green food coloring on the 
growth of lentil plants. Lentil seeds were sprouted in 20 petri dishes. After the plants 
were 2 inches tall, groups of 5 petri dishes were watered with water containing red, 
food color (20 drops/cup), blue food coloring (20 drops/cup), green food coloring (20 
drops/cup) and tap water as control. All the plants were watered regularly, at the 
same time, and with the same amount of water for a period of 12 days, at the end of 
the experiment the plants were examined for size and greenness. The control group 
was the tallest and greenest. The ones watered with green and blue food coloring 
were as green but slightly shorter. The ones watered with red food coloring were 
very pale and drying. 

1228 

ANALYSIS OF BEAN GERMINATION AND POSSmLE EXPLOSION IN A 
SIMULATED ACID RAIN ENVIRONMENT 

D. R. Smith 
Teacher: A. C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This experiment analyzed the effects of an add rain environment on corn, Zea mays 
saccharata, radish, Raphanus sativus, and brittle wax seeds, Phaseolus nanus. The 
dangers of acid rain when juxtaposed to the seeds and the development of those seeds 
is of importance in the analysis of plant growth on Earth. In order to develop an acid 
rain simulation, HCI (hydrochloric acid) or vinegar is intermixed with calcium 
carbonate (chalk was used) an acid rain (C02 into H20 to form carbonic acid in the H20 
cycle) environment is developed. In the experiment, a microplate was filled with tap 
water. Universal indicator was added to the wells containing seeds in order to 
determine its pH (the number representing the concentration of hydrogen ions and 
hydroxide ions in a solution). In well D6, an acidic environment was created. Then, 
the microplate was secured in a plastic bag, and a soda draw was used to extract the 
remainder of the air inside the bag. To germinate the seeds, a wet paper towel was 
placed above and below the seed and was placed in a dark area. In examining the 
seeds after 3 and 5 days, it became evident that because the seeds were saturated with 
H20 , they exploded. For further experiments, it is suggested that care be taken to 
prevent inundation of the wells and possibly using a different group of seeds, 
analyzing the effects on them when exposed to an rain environment. 
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FORMALDEHYDE FIXATION PROTOCOL FOR SEA URCHINS 

J. Lintemoot 
Teacher: R. Chapleau 
Palmdale High School Medical Magnet, 2137 East Avenue R, Palmdale, CA 93550 

Modification of traditional fixation techniques to preserve unfertilized eggs from the 
Strongylocentrotus purpuratus, sea urchin, is an important study for preparation of 
embryonic research material. The initial study involved different concentrations of 
formaldehyde and their effects on egg cells. Sea urchin eggs were harvested into 
artificial sea water (ASW), then fixed in either traditional 10% formaldehyde or 
formalin-acetic acid-ethanol (FAA). Severe cell shrinkage, clumping, and cell lysis 
was observed. Fixation was repeated using 0.5, 1.0, 2.0, 3.0, and 5.0% formaldehyde v/v 
with ASW. Following fixation, the eggs were dehydrated in 99% isopropanol, then 
cleared twice in 100% xylene. Eggs were then permanently mounted in 
piccolyte/xylene onto precleaned slides. Preliminary results indicate discoloration 
and darkening of the eggs immediately following fixation. Little to no cell shrinkage 
and slight clumping has been observed with higher concentrations of formaldehyde. 
These characteristics are not observed in untreated eggs. 

1230 

EFFECTS OF SULFURIC ACID ON PLANT GERMINATION 

E. Dadsetan, P. Lee, W. Suphap 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this investigation, we examined the possible effect of sulfuric acid on germination 
and growth of the plants Diacus carota and Rapfanus savitus. Twenty seeds of each 
species were planted into soil in two plastic containers and watered with tap water. 
An additional two containers contained the same contents, however, they were 
watered with 0.01M H2S04• After three weeks, the pH for the control was 5.3, while the 
experimental pots were 2.3. No plants under pH 2.3 conditions germinated, but over 
SO% of the plants in the control group grew. The results suggest that sulfuric acid 
prevents germination in Daucus carota and Raphanus savitus. 
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RADISHES 

Raflk Hodeib, Alexand~r Srour 
Teacher: L. Hasz 
Notre Dame High School13645 Riverside Dr., Sherman Oaks, CA 91423 

This experiment was performed to compare the effects radishes, Raphanus savitus, 
under go when placed under the control of two different variables. The control of 

· this investigation was tap water and a base solution (Clorox bleach) was used as the 
experiment. The procedure for the experiment began with the gathering of 40 radish 
seeds. Next, the seeds were weighed. Then, the seeds were soaked over a period of 24 
hours, and weighed again. Then we divided the seeds into two sets of twenty. Each set 
was placed into a separate container. In the first container, the control, tap water 
was used to irrigate the seeds. In the second, the variable, a base solution was used to 
water the seeds. Observations made daily provide proof of significant differences in 
effects caused by the two variables. The percentage of germination was very similar 
among the two containers, but the height and color showed great diversity. We found 
that in the control growth was healthy, but in the .experimental group, the radishes 
died after a week's period of time. Furry leaves, red stems, and the height of the plant 
were proof of lively growth in the control. Shriveling white leaves, skinny stems, 
and weak plant structure showed us the harsh effect that the base solution inflicted 
upon the radishes. Our conclusion is that base solution is a harmful formula to apply 
toward radish seeds; we found that tap water is the best irrigator. 

1232 

EFFECTS OF SALT WATER ON BEAN PLANT GROWTH 

N .P. Ellis, L.M. Bail 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91463 

The study that was completed examined the possibility of salt water intrusion on the 
growth of the bean plants of the Leguminosae family. Twenty bean seads were each 
planted in two seperate containers. One container was given 100mL of fresh water, 
while the other one was given a salt water solution of 3.5 ppt. The experiment went 
on for eleven days. Observations yielded that while the control seeds grew into tall, 
verdant, healthy plants, with germination at 55%, the experimental group seeds were 
overall sickly-looking, yellowish plants with wilted leaves, with germination at only 
35%. This led to the conclusion that salt water intrusion does have a potentially large 
effect on plants. 
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DETECTING BIOHAZARDOUS SUBSTANCES USING BIOLUMINESENCE PROJECT 

Chris Reed, Lynda Delgado, Fatima Rios, Gabriela LoPorto, jose Hernandez 
Teacher: D. McDonnell 
Sherman Oaks Center For Enriched Studies, 18605 Erwin street, Reseda, CA 91335 

This project examines the possibility of detecting biohazardous substances using the 
bioluminescent bacteria, Vibrio hurveyi. The Vibrio harveyi must be cloned 1:9 in 3% 
NaCl LB every 7 days and incubated at 23°C. All test tubes or flasks containing the 
Vibrio must be capped loosely. Before all experiments, a 125 ml flask with 50 ml of 3% 
NaCl LB is inoculated from a recent clone and incubated for 24 hours at 23 oc. After 
incubating the ONC(Overnight Culture flask) for the specified time, refrigerate at 
4°C. Make the experimental and controlled test tubes, 9 parts ONC and 1 part 
substance to be tested. Incubate controls and experimentals at 25 oc for one hour. A 
visual inspection in a dark room, is necessary to find bioluminescence in the Vibrio 
harveyi. To be able to see the bioluminescence, eyes need to be adapted to the dark 
for 3-5 minutes. After doing so, this type of bacteria needs to be oxygenated to glow, 
shaking the test tubes is usually adequate. Using the visual inspection is not very 
accurate because differences in illumination between the two is not quantifiable at 
this time. We plan to use a spectrophotmeter for future experiments. 

1234 

POPULATION DIFFERENCES IN MOSQUITOFISH 

C. Venzon 
Teacher: A. Flagan 
Ramona Convent Secondary School, 1701 W. Ramona Rd., Alhambra, CA 91803 

The mosquitofish, Gambusia affinis, a member of the Liverbearer family, is found 
throughout the United States due to intentional release as mosquito control. Fish 
found in the Malibu Creek, Los Angeles River, and San Gabriel River will be 
compared to determine if the fish in Malibu Creek are isolated. The Los Angeles and 
San Gabriel Rivers are connected by the Rio Hondo. As a result they are not isolated 
from each other and can interbreed. The Malibu Creek fish are shown to be isolated 
through the use of mitochondrial DNA and restriction fragment length 
polymorphisms. 
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EFFECTS OF LEAD NITRATE ON THE GROWfH OF COMMON GARDEN PLANTS. 

]. Wiratunga, L. Baumbach, N. Rivera, J. Wade, C. Winthrop 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this study we examined the possibility of the effects of lead nitrate in the growth 
of the radishes, wheat, corn, and peas. Twenty seeds were each placed in separate 
pots. One group of seeds were watered with 30 ppm of PbN03 every other day. The 
other group was watered with 100 ml of water. Each experiment was repeated five 
times and percent germination was recorded. PbN03 reduced the germination rate in 
radishes and wheat. It did not reduce germination in peas or corn. The results suggest 
that in certain plants lead nitrate has an . effect on the germination but in others 
there was no effect. 

1236 

HOW DOES TilE AMOUNT OF UGHT EFFECT THE GROWfH OF A PLANT7 

B. Fitzgerald, S.A. Tartakivsky 
Teacher: G.Sorensen 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

The purpose of this experiment was to find out if giving a plant more light would 
make it grow faster than a plant that was given less light. We checked our plants six 
times over a 25 day period. Out of 71 plants, 36 received 17 hrs. of light and 41 
received 24 hrs. of light. Our plant grew to a height of 90mm. This was more than the 
average 17 hr/day plant which reached, 29mm, but was much less than the average 
24 hr/day plant which reached a height of 165mm. This experiment showed that the 
more light a plant gets, the faster it grows. 
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EFFECTS OF ACID RAIN ON BEAN SEED GERMINATION 

T.Horie 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study examined the question of the effects of an acidic atmosphere on the 
germination of brittle wax beans, Phaseolus nanus. Since acid rain is known to have 
a harmful effect of the growth of agriculture, we wanted to know its effects on the 
germination of a specific vegetable. The first part of the experiment lasted 7 days, 
using simulated acid rain, created by dissolving chalk in hydrochloric acid to make 
carbon dioxide, which in turn got dissolved in water to make carbonic acid through 
the water cycle. First, three drops of hydrochloric acid and three crumbs of chalk 
were inserted in one well of the microplate to create carbon dioxide. Next, three bean 
seeds were put in separate wells of the microplate. 5 to 7 em away from the well. 
Then, all of the unused wells were filled with six drops of universal pH indicator. This 
microplate setup was sealed in a ziplock bag, and placed between two damp paper 
towels on a ceramic plate and left in a dark room to prepare them for germination. 
Each day, the beans were observed, and the germinated ones recorded, and the paper 
towels re-dampened, if necessary. · The second part of the experiment created the 
control group, which was a repeat of the germination process with new paper towels 
and distilled water. The result of our experimentation is as follows: 66o/o±33% of our 
seeds germinated, the day 7 seed failed to germinate, and the day 4 seed grew fungus 
but still germinated. The results were inconclusive, because the margin of error was 
too great, resulting from the small sample size. To get more accurate results, more 
bean seeds should be used, placed in wells of equal distance from the acid rain source, 
and monitored with a pH meter so they all have the same pH. To further study the acid 
rain's effects on agriculture, other plants, such as the radish, com, and wheat should 
be used. Further, other acids such as sulfuric acid should be used to compare the 
differences in their effects. 
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METHANOL FIXATION PROTOCOL FOR SEA URCHINS 

H. Young 
Teacher: R. Chapleau 
Palmdale High School Medical Magnet, 2137 East Avenue R, Palmdale, CA 93550 

Traditional tissue preparation techniques for histological examination involve 
fixation in either aldehydes or alcohols of low molecular weight, followed by 
dehydration in 100% alcohol, clearing in 100% xylene, and embedding in paraffin 
for sectioning. Tissues are mounted under coverslips with balsam/xylene mixtures. 
This study examined possible alternatives. Eggs were fixed with increasing 
concentrations of methanol/artificial sea water v/v for 10 minutes at 10°C. Eggs were 
then dehydrated in either methanol, ethanol, or isopropanol. Finally, eggs were 
washed twice in 100% xylene and permanently mounted on slides. Preliminary 
results indicate that isopropanol causes the least amount of cell shrinkage and that 
5% fixative is required in order to prevent cell destruction during dehydration. No 
discoloration of the eggs was seen. Dehydration in methanol tends to clump cells, 
rendering microscopic observation impossible. 

1239 

EFFECTS OF LEAD NITRATE AND SALT SOLUTIONS ON RADISH GERMINATION 
ANDGROWfH 

D. S. Bailey, R. S. Burgess, A.P. Reyes 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examines the effects of lead nitrate and salt on the germination and 
growth of radishes, Raphaphs sativus. Twenty seeds were each planted into three 
separate containers labeled control, lead nitrate, and salt. Every other day, the 
control received 100mL H20, the lead nitrate received 100mL of .3g-500mL lead 
solution, and the salt received 100mL of .35% salt solution. The results, regarding % 
germination, color, size, and other observations, were recorded daily. Mter two 
weeks, we found that the lead nitrate had .not adversely affected plant growth. In fact, 
it appeared to stimulate the growth by over 5% over the control. As for the salt, it 
appeared only to affect the amount of radishes that germinated, which was 90% 
compared to 100% in the control. The height of the two groups was not significantly 
different. 
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EFFECTS OF ELECTRICITY ON THE GROWfH OF PLANTS 

A.V. Chan 
Teacher:Fr.C.Kearny 
St. Francis High School, 200 Foothill Bl., La Canada, CA 91011 

This study examined the role electricity plays in the growth of plants. In this 
experiment, pinto beans were placed in plastic plates and surrounded with wet paper 
towels. The control group was allowed to grow with no other conditions, while beans 
in the experimental group were hooked up to a 6-volt battery by a copper wire. 
These beans received a continual flow of electricity. Twelve beans were planted 
together each time the experiment was conducted, which was 4 times. In the control 
group, 4 7 beans out of 48 showed signs of some root growth, with most beans 
developing within 2 or 4 days. The beans from the other group were slower to grow, 
taking 3 to 5 days to develop, but the results were almost the same. 46 out of 48 showed 
signs of root growth. The results of this experiment tends to suggest that electricity 
most likely does not affect the growth plants. 

1241 

SECRET MESSAGES, INVISffiLE INK 

A. Kiureghian, S. Parseghian 
Teacher: A. Abrahamian 
H.M. Ferrahian School, 5500 White Oak Ave, Encino, CA 91316 

This experiment develops an understanding of basic chemistry concepts. With a 
cotton swab dipped in either lemon juice or milk, a secret message was printed on a 
white paper, The paper was allowed to dry. The written messages were invisible, but 
when the paper was ironed the secret message appeared. In this experiment, 
invisible writing done with lemon juice or milk will stay invisible until exposed to 
heating iron, which burns the acids in the lemon juice and milk before burning the 
paper. The brown burned acids will be visible on white paper, this heating or 
burning of the acids are called an oxidation, Chemistry involves changing one 
material into another, and heating by iron is one way of changing it. 
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NODULE FORMATION AS A DEFENSE MECHANISM IN THE PENAEID SHRIMP, 
Sicyonia ingentis 

C.M. Poole 
Teacher: M. Weitkamp 
Chaminade College Preparatory, Chaminade Avenue, West Hills, CA 91304 

This project asks what happens to hemocytes that disappear from circulation after 
shrimp are infected with bacteria, and what role hemocytes play in bacterial 
clearance. To determine if hemocytes form nodules to which bacteria may adhere, 
hemocytes were removed from Sicyonia ingentis and mixed with culture medium in 
the presence or absence of the bacterium, Baciluus subtilis. The mixtures were kept 
in constant motion and sampled at various times. The number of free hemocytes and 
nodules per mL was determined. Nodule size and density were noted. Nodules were 
stained to detect the presence or adhering bacteria. The results indicated that shrimp 
hemocytes could form nodules large enough to clog small capillaries in the gills. 
Photomicrographic analysis showed bacteria covering the surface of nodules within 
one hour of exposure to B. subtilis. These results would explain the disappearance of 
hemocytes and bacteria from circulation. 

1243 

FACTORS INFLUENCING THE RATE OF PHOTOSYNTHESIS 

Taline Gulesserian 
Teacher: Varsenig Der Megerdichian 
H.M. Ferrahian School, 5500 White Oak Ave, Endno, CA 91316 

The purpose of this experiment was to observe the changes in the rate of 
photosynthesis by changing the amount of light and adding sodium bicarbonate. 
Elodea plant was wrapped around a glass rod with the sliced and crushed end at the 
top. A 60 watt light bulb was held 5 em and 20 em away and the number of oxygen 
bubbles released was counted. At 5 em, the average result was 11.4 bubbles per 
minute. At 20 em, the average was 5.6 bubbles per minute. Sodium bicarbonate was 
added and the bulb was held 5 em away. The average result was 17.5 bubbles per 
minute. The control (with no light) released 1.2 bubbles per minute. The results 
suggested that the amount of light and sodium bicarbonate influenced the rate of 
photosynthesis in Elodea plant. 
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EFFECTS OF BORON ON A CABBAGE PLANT 

Steve Perry 
Teacher: Fr. C. Kearney 
St. Francis High school, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This study examined the question of how boron affects a cabbage plant. Boron is 
found in granite; many types of sands, and in rocky environments. It occurs 
naturally in soil except for specific areas in the Midwest. These places contain a 
boron deficiency. Boron is needed for the metabolism of the plant, the synthesis of 
pectin, correct water relations, production of ATP, and fruiting processes. Cabbage is 
very tolerant to boron. Cabbage needs just a small amount of boron to maintain 
proper growth. Too much boron will destroy the plant. Boron is a trace element that 
only 4.25 grams are needed per cubic foot. My hypothesis is that a trace amount of 
boron will not harm the plant. Any amount higher than that will cause the plant to 
have lighter, more yellowish leaves. To show the effects of too much boron, 28 grams 
was added about once or twice a week to the experimental cabbage. The control plant 
had a trace amount of boron in it from the soil. The results showed that the control 
group was strong. It produced more seeds, and greener leaves. The experimental 
group had yellow leaves, and yielded fewer seeds. It also had a weak stock. 

1245 

ACID RAIN AND THE EFFECTS ON CORN AND RADISH SEED GERMINATION 

T. S. Floyd 
Teacher: A.C. Squatrito 
Granada Hills CSUN Magnet High School, 10535 Zelzah Ave Granada Hills, CA 91344 

The purpose of this study was aimed to examaning the consequential effects, if any of 
acid rain on radish, Raphanus sativus and corn, Zea mays saccharata seed 
germination. The presence of acid rain, the transformation of carbon dioxide into 
carbonic acid, in the water cycle could pose potentially harmful effects on seed 
germination and therefore vegetation. This study was conducted by placing three 
radish and corn seeds into an enclosed, controlled acid rain environment. Acid rain 
was simulated by adding hydrochloric acid to calcium carbonate producing carbonic 
acid in water this in the water cycle by means of precipitation in the controlled 
atmosphere. After 3, 5, and 9 days respectivdy, one of each seed was extracted and 
germinated. The seeds that had 3 days of exposure germinated faster and healthier. 
The seeds that had 5 days of exposure were slightly stunted and gelminated steadily, 
yet slower than the 3 day seeds. The seeds that had 9 days exposure were adversely 
effected the most. They barely germinated at all, had abnormalities and 
discolorations. This suggests that the germination of the seeds are more harmfilly 
effected the longer they are exposed to acid rain. In future study more seed 
variables, changing of seed location within the environment, longer exposure to 
contamination and longer duration of germination should be examined. 
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ISOPROPANOL FIXATION PROTOCOL FOR SEA URCHINS 

]. Floyd 
Teacher: R. Chapleau 
Palmdale High School Medical Magnet, 2137 East Avenue R, Palmdale, CA 93550 

Individual cells do not respond well to histological preparation techniques developed 
for entire tissue sections. Additionally, most fixation protocols were developed using 
distilled water. This study reports results from modifying research protocols for use 
with marine sea urchin eggs. Eggs from Strongylocentrotus purpuratus were 
harvested into artificial sea water (ASW), then fixed with a series of isopropanol/sea 
water mixtures. Percentages lower than the traditional 10% fixatives were used 
because individual eggs were used, rather than large pieces of tissue. The two major 
difficulties observed were cell shrinkage/clumping and cell lysis. Cell lysis 
predominated at low fixative concentrations, while increased shrinkage was seen 
when using dehydration washes of either methanol or ethanol. Preliminary results 
indicate that dehydration in isopropanol causes the least amount of cell alteration. 
Cells staining has not yet been studied, so evidence for preservation of structure is 
not yet complete. · 

1247 

EARTHWORM BEHAVIOR 

Lena Vayvayan 
Teacher: V. Dermegerdichian 
Ferrahian High School, 5300 White Oak Ave., Encino, CA 91316 

This study examined how earthworms respond to light. The earthworm was put in a 
box with wet paper towel in it. Half the box was covered with black construction 
paper and the other end of the half had a light shinning on it. Then the number of 
worms that had gone under the black construction paper, was recorded. This 
experiment was done 5 times for 5 minutes each with 5 worms. For all the 5 times the 
experiment was done, the results always showed that the worms were under the black 
construction paper. The results suggested that worms survive best in a dark 
environment. 
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THE USE OF MNEMONICS BY HIGH SCHOOL STUDENTS 

T. Montavon, B.C. Salisbury 
Teacher:Fr.C.Kearney 
St. Francis High School, 200 Foothill Boulevard La Canada-Flintridge, CA 91011 

This study attempts to determine if the use of mnemonics helps high school students 
improve the memorization of word lists. Two tenth grade biology classes of 22 
students each, were given a list of words to memorize in order. Class "A" memorized 
the list by rote. Class "B" used the "first letter technique," that is taking the first 
letter of each word and creating a sentence using those same letters. The two classes 
were tested twice, once after a 4 minute study period and again 24 hours later, in 
order to test short and long term memory. The subjects were not informed that they 
would be tested a second time, so they would not study for the second test. On the test 
points were given for having the correct word and for having the words in the 
correct order. On the first test Class "A" averaged 88% and class "B" averaged 86%. On 
the second test class "A" averaged 86.5% while class "B" averaged 69.5%. This data 
suggests the use of the "first letter technique" mnemonic is not effective in 
increasing performance on word list memorization. 

1249 

THE EFFECT OF DIFFERENT AMOUNTS OF UGHT ON FAST PLANTS 

K.Starr 
Teacher: P. Munsch 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

The purpose of this experiment was to find out if the growth of a plant depends on 
the amount of light it recieves. A total of 71 Fast Plants were grown for a period of 22 
days. 36 plants got light 17 hours a day and 41 got light 24 hours a day. All plants got 
the same amount of water, plant food, and soil. The average height of the 24 hr/day 
plant was 16Smm. The average height of the 17 hr/day plant was 29mm. My plant was 
a 17 hr/day plant and it reached a height of 26mm. This experiment proved that the 
amount of light that a Fast Plant receives has a large effect on the plants growth. 
Growth is greatly increased by exposing the plant to more hours of light. 
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DOES BACTERIA GROW BETTER WITH MORE OR LESS FAT 

R.D. !singer 
Teacher:Fr.C.Kear.ney 
Saint Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This study examined if the fat content in milk makes it a medium for bacteria to grow. 
To do this experiment three dean glass cups and then put into a room heated to 28 
degrees Celsius and dosed to activity. I did this because this is the temperature where 
most bacteria will grow. The room is moist and dark to also aid in the bacteria growth. 
The glasses had one cup of milk from a newly opened bottle. One cup had milk that 
had 8% fat, the second one with 2% fat, and the final one with 0% fat. The milk sat for 
a 24 hour period. After the 24 hour period I took a streak plate and streaked a sample 
on to three separate plates. The plates sat dosed for a 24 hour period. I looked for any 
bacteria growth. The results suggest that the more fat there is in the milk the better 
medium it is for bacteria to grow. The streak plate with 8 % fat had complete coverage 
of the plate. The milk that had 2 % fat had blotches of bacterial growth. The final 
specimen, that contained no fat, showed little to no bacterial growth. 

1251 

EFFECTS OF SALT WATER ON % GERMINATION AND EARLY GROWTH IN 
PLANTS 

A. Perez, S. Johnson 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

The purpose of this study was to find out the effect of salt on nasturtiums, also called 
Tropaeolum majus. Forty seeds of Tropaeolum majus were separated in two groups of 
twenty. Each group of seeds were planted in separate flower pots and allowed to grow 
for 20 days. One pot was watered with 100 grams of water and the other pot was 
watered with 90 grams of water and 10 grams of 3.5 ppt. of sea salt. This process was 
repeated four times out of the 20 days. After the 20 days, the experimental group had 
5% of germinating plants and the control group had 30% of germinating plants. The 
study shows that salt water does have a definite effect on the plant Tropaeolum majus. 
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DOES UGHT PASSING THROUGH A RED FILTER KILL PLANTS? 

Annie Balian 
Teacher: Rita Meneshian 
C. & E. Merdinian Armenian Evangelical School, 13 3 30 Riverside Drive, Sherman Oaks, 
CA 91423 

This investigation studied the effect of light passing through a red filter on a tomato 
plant. Six tomato plants of about the same height were bought at a local nursery. 
They were all watered regularly and kept on the same table facing a window. Three 
of the plants were covered with a red plastic film, the other 3, used as controls, were 
kept open. The growth of the tomato plants was examined after 20 days. The plants 
covered with the red plastic film were much smaller in height than the controls and 
locked very unhealthy (yellowish). Also some of the control plants had flowered 
while the ones under the red filter had not. 

1253 

LETHAL DOSE DETERMINATION FOR COLD TEMPERATURE IN Drosophila 
melanoga.ster 

Daniel Hemmati, Paul Ellis, Igor Livshim 
Teacher: D. McDonnell 
Sherman Oaks Center For Enriched Studies, 18605 Erwin Street, Reseda, CA 91335 

This study examined the survival rate of Drosophila melanogaster. D.melanogaster 
where incubated at 4°C, -10°C and -14oC for various time intervals. The LDSO (Lethal 
Dose SO%) for -10°C was determined to be at 8.5 minutes. The LDSO at -14°C was 
determined to be at 5 minutes. The LDSO at -14oC was determined to be inconclusive, 
although determined to be over an hour. This information will be valuable to the 
high school lab that does not want to use ether as an anesthetizer because of the 
smell. 
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EFFECTS OF ACID RAIN ON SEED GERMINATION 

P. Soonthonthum 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This experiment dealt with the effects of germination of corn Zea mays saccharata 
and radish Raphanus sativas seeds in an acid rain atmosphere. This study was 
important so that we can know the effects that acid rain may have on the growth of 
produce. A microplate was filled with water and 3 corn and radish seeds were put into 
different wells. Water was taken out of well D6 and a piece of chalk, calcium 
carbonate, was put in. Then one drop of universal indicator was added to each well, 
except well D6 and wells with seeds. The microplate was placed in a plastic bag where 
hydrochloric acid or vinegar was added to the chalk. Corn and radish seed #1 was left 
in the atmosphere for 3 days and germinated. Corn and radish seed #2 was left in 
atmosphere for 5 days. Corn seed il2 grew fungus and radish seed #2 did not 
germinate. Corn and radish seed #3 was left in the atmosphere for 7 days and had the 
same results as corn and radish seed #2. The results suggest that seeds #2 and #3 were 
either left in the atmosphere too long or possibly grew fungus as a result of the acid 
rain atmosphere. For future study, you should try adding fungicide or try 
experimenting with different seeds other than corn and radish seeds. 

1255 

THE EFFECTS OF ACID RAIN ON MONOCOT AND DICOT GERMINATION 

W.C. Atherton 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

The experiment tested whether or not monocot, radish seeds and dicot, bean, seeds 
would germinate if exposed to acid rain for different intervals. This experiment 
simulated acid rain (precipitation with a high concentration of acid due to the 
dissolving of carbon dioxide, C02, into water, H20, to form carbonic acid in the water 
cycle) and polluting gases from factories with the reaction of hydrochloric acid, HC1, 
and calcium carbonate, CaC03• We used monocot radish seeds from the plant Raphanus 
sativus, and dicot bean seeds from the plant Phaseolus nanus. The seeds were exposed 
to the acid rain environment, of pH 4, at intervals of 1 day, 3 days, and 6 days. Both 
the bean and radish seeds germinated after only being exposed to the environment 
for 1 day. However, the radish seeds did not germinate at the 3 or 6 day intervals. The 
bean seeds for the 3 day interval gerrninated, but for the 6 day interval they grew 
fungus and failed to germinate. These results suggest that acid rain may stop the 
germination of monocot and dicot seeds. Further study can be done examining the 
growth rates of germinate seeds exposed to an acid rain environment. 
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HOW DOES THE AMOUNT OF CALATASE COMPARE IN DIFFERENT TISSUES? 

Alice Geuydjian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Avenue, Encino, CA 
91316 

The purpose of this study was to determine what types of tissues contain more 
calatase enzyme. Chunks of carrots, green pepper, potatoes, onions, ground beef, and 
chicken were put into different test tubes and 5mL of hydrogen peroxide was added to 
each test tube. The ground beef released the most oxygen bubbles, followed by the 
potatoes, chicken, onions, green peppers, and carrots respectively. Another chunk of 
these tissues were then boiled and then tested for the calatase enzyme. None showed 
any sign of the calatase enzyme. The experiment was done twice. The results suggest 
that animal tissues contain more calatase than plant tissues. The results also suggest 
that through boiling, the calatase enzyme is deactivated. 

1257 

DO GOLDFISH HAVE A PREFERRED COLOR? 

G.J. Protacio 
Teacher: Fr. C. Kearney 
St. Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This experiment was performed to see if a group of goldfish would have a color 
preference. The experiment was done on the assumption that gold fish have color 
vision. The experiment began by putting 8 goldfish into a 10 gallon aquarium. By 
using three dividers, the aquarium was divided into four zones. Each zone was 
provided with a different color of gravel. The colors used were blue, white, black, and 
red. The observation began three days after setting up the aquarium. This allowed the 
goldfish to familiarize themselves with the setup of the aquarium. The goldfish were 
then observed and photographed on a two day period. Every day, the goldfish would 
be taken out of the aquarium to be fed. By doing this, the feeding habits would not 
influence their color preference. The observation lasted for two weeks. The 
conclusion of the experiment was formed by the results of the photographs and notes 
taken. The results show that the majority of the fish stayed in the blue zone. 
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INFLUENCES OF CONCENIRATION AND pH ON REACTION RATE OF PEPSIN 

G. Barkhoudarian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5 300 White Oak Ave, Encino, CA 91316 

This experiment's purpose was to measure the influence of different concentrations 
of pepsin B, and the influence of the varying pHs on the activity of pepsin B. A 
solution of .OOlM HCI (pH 3) was prepared to ensure the acidic medium necessary for 
the pepsin B to be active. 5 ml of each pepsin B solution of .0005M, .0010M, .0015M:, 
.0020M, .0025M, .0030M concentrations were prepared and added to 10.0g of beef liver 
maintaining a 2 cm2 surface area. The rate of the reaction was monitored by the 
amount of water used by the hydrolysis analysis reaction. The experiment was 
repeated three times. Using the same techniques, the concentration of the pepsin was 
kept constant at .001 SM, and the pH of the solution was changed using .01M, .OOlM, 
.0003M, .OOOIM, .00003M, .OOOOIM of HCI having pHs of 2 to 5 respectively. The results 
suggested that decreasing the concentration of pepsin B had almost the same effect as 
decreasing the molarity of the hydrochloric add. 

1259 

EFFECTS OF LEAD NITRATE ON BASIC GARDEN VARIETY PLANTS 

C.E. johnson, J.P. Velez, D.]. Ulandy 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

The purpose of this study was to see if lead nitrate, (PbN03 ) 2 , would have any 
noticeable effect in the germination or the growth of different basic garden variety 
plants. The plants that were tested on were radishes, Raphanus sativus, carrots, 
Daucus carota, and nasturtiums, Tropaeolum majus. The seeds from these plants were 
planted 20 to a pot and were labeled "less", "more", and control. The "less" pots were 
watered with 50 ml of a solution containing 30ppt of lead nitrate, and the "more" pots 
were watered with twice that amount. As the experiment continued we saw no 
noticeable effect from the lead nitrate except from some slight cases of anthrocianin 
in the radishes and the nasturtiums, but there in no definite connection between the 
two. Our results suggest that there in no drastic effects on the germination and 
growth of basic garden plants with the addition of lead nitrate, at the concentration 
of 30 ppt, to the soil. 
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HOW MUCH WEIGHT CAN AN EGG TAKE WHEN ALL THE WEIGHT IS PUT ON 
THE TWO POLES? 

joseph Nicchitta 
Teacher: Father C. Kearney 
Saint Francis High School. 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This study examined exactly how much weight an egg can withstanc;l when all of the 
weight is focused on the two poles. I used two pieces of wood, one 15 1/2" x 5 314" and 
the other 10" x 6". A hole was drilled into the exact center of the 15 1/2" x 5 3/4" piece 
of wood and a suction cup was glued into it. I used the suction cup to make the egg 
stronger by directing the weight to the pole. An egg holder was attached to the 10" x 
6" piece of wood to balance and stabilize the egg. Four 5" long nails were hammered 
into the 10" x 6" piece of wood and four holes were drilled into the 15 1/2" x 5 3/4" 
piece of wood corresponding to the nails. This was done to prevent the weight from 
sliding and overturning the egg. The 10" x 6" piece of wood was, placed on a scale and 
an egg was put in the egg holder. The 15 1/2" x 5 314Ft piece of wood was put on top 
and I made sure the suction cup was sealed as best as possible, on the egg. Five large 
AA chicken eggs were tested. They were all at room temperature and were about one 
week old. The first egg took 15 112 pounds, the second withstood 17 pounds, the third 
held 12 pounds, the fourth egg held 12 112 pounds, and the fifth egg took 13 pounds. 
The fact that an egg can hold up to 17 pounds shows it to be an effective protection 
for a developing chicken. 

1261 

HOW A SEED SUCCEEDS WITH LIGHT 

M. Vega 
Teacher: G. Sorensen 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

The purpose of this experiment was to see if a plant seed would grow better with 17 
hrs. of light or with 24 hrs. of light. We gave all plants the same amount of water, 
plant food, and soil. To start with, there were 71 Fast Plants. Of these 71 plants, 41 
received 24 hrs. of light per day, and 36 received 17 hrs. of light per day. My plant 
got 24 hrs. of light per day and grew to a height of 235mm. The average height for 
the 17 hr/day plants was 29mm. My plant did better than the average 24 hr/day 
plant which reached a height of 165mm. The result of this experiment shows that 
Fast Plants will grow more if they receive more light. 
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COMPARING EFFECTS OF NATURAL AND SYNTHETIC AUXINS ON Brassica 
rappa 

E. Suh, V. Kim, C. Lee 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Highway, Calabasas, CA 91302 

The purpose of this experiment was to compare the effects of a natural auxin, IAA 
(indole acetic acid), and a synthetic auxin IBA (indole butyric acid), with different 
concentrations on the fast growth plant Brassica rappa. The auxins were diluted to 
two concentrations of 1/10,000 (A), and 1/20,000 (B). Two plants were grown for each· 
different concentrated auxin in a plastic cup containing potting soil and fertilizer. 
The plants received 24 hours of light daily from a light bank. They were observed 
and fed the respective auxins every other day. All of the plants grew at the same 
constant rate. The plants all grew ·cotyledons, true leaves, and flower buds. After a 
fifteen day growth period their roots were measured. The plants that were fed 
concentration A for both IAA and IBA had the same average root growth of 4.572 em. 
The plants that were fed IAA concentration A had an average root growth of 3.556 
em. Suprisingly, the plants that were fed IBA concentration B had the biggest root 
growth of 6.35 em. The controls had a root growth of 3.81 em. Although the results 
may indicate that there is no significant difference between the two auxins except in 
concentrations of 1/20,000 in which IBA may promote root growth better, no 
conclusion may be reached yet. Time did not allow the flowers to reach their full 
stage of growth. . 

1263 

WHICH IS THE LEAST HARMFUL, CIGARETTE, PIPE OR CIGAR SMOKE? 

Lisa Markarian 
Teacher: Rita ·Meneshian 
Merdinian Armenian Evangelical School, 13 3 30 Riverside Drive, Sherman Oaks, CA 
91423 

In this experiment, I set out to demonstrate the differences between the smoke from 
cigarettes, cigars, and pipes, and I tried to show which of them may potentially cause 
more damage to the lungs. I did this with the help of a "smoking machine" which is 
made from a vacuum cleaner connected to a clear tube. Smoke passed through a 
cellulose filter in the center of the tube to collect all of the particles in the smoke 
which were created by either the burning cigar, cigarette, or pipe at the opposite 
end of the tube. The filters were then compared visually. I could not detect a 
significant difference in the filters visually, further chemical testing will be needed. 
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EFFECTS OF CALCIUM CARBONATE ACID RAIN ON THE GERMINATION OF 
SEEDS 

C.A. Matsuzaki 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344. 

This study examined the possibility of the detrimental effects of calcium carbonate 
( CaC03) and hydrochloric add (HCI) add rain on the radish seed and dicot bean seed. 
Radish seeds, Raphanus sativus, and dicot bean seeds, Phaseolus nanus were 
contained in an add rain environment. I used colored chalk as the source of CaC03 to 
simulate acid rain rather than white chalk (pure CaC03 ) because impurities exist in 
nature. The seeds were left in a sealed, artificial environment for different time 
periods. At the conclusion of each of the seed's exposure, I attempted to germinate 
each seed for a period of 7 days. My results were inconclusive due to the fact that I 
did not observe any significant, detrimental effects to the seeds. Nothing unusual 
was observed when germinating the seeds, although none of the radish seeds 
germinated. This may have been due to the fact that these seeds were not treated 
with a fungicide which may have caused the lack of germination. For future studies 
and for the possibility of obtaining more conclusive results, a greater number of 
seeds should be used to conduct the experiment and a long time period should be set 
aside to account for correction of human error. 

1265 

THE EFFECTS OF ACID RAIN ON CORN SEEDS, RADISH SEEDS, AND BEANS 

A.S. Chandani 
Teacher: A.C. Squatrito 
Granada Hills I CSUN Magnet High School, 10535 Zelzah Ave, Granada Hills, CA 91344 

The purpose of this experiment is to see the effect of add rain on the germination of 
seeds. Three types of seeds, radish and beans which are dicots and corn which is a 
monocot, were put into a microplate. The wells in the microplate were filled halfway 
with water except one well containing chalk, a form of calcium carbonate. The chalk 
produced polluting gases in this "Miniature World" environment. The universal 
indicator was added to all the remaining wells, except those containing seeds and 
chalk, and enclosed in a bag. Next, a small hole was made in the bag and a few drops 
of HCI (hydrochloric acid) were added to the well containing chalk. After 36 hours, 3 
seeds were removed from the bag and covered between damp paper towels. After 2 
days, the seeds became slightly sogy and the radish seed was spilt in half. The process 
was repeated two more times. The second time, the seeds became more soggy. The 
skin of the radish and bean seeds were coming off. The corn seed became moldy. The 
radish seed again was split in half. The third time, the radish seed and the bean were 
spilt and moldy. The corn seed had some fungus on it and the color was becoming 
brownish. The pH balance of this experiment was kept between 4.5 and 5 proving 
that this was an acidic environment. The conclusion of this experiment is acid rain 
prevented the corn seeds, radish seeds, and beans from germinating. 
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EFFECTS OF ULTRA VIOLET UGHT ON EARLY DEVELOPING RADISH SEEDS 

S. Marelius 
Teacher: D. McDonnell 
Sherman Oaks Center for Enriched Studies, 18605 Erwin St., Reseda CA 91335 

This study examined the question of what effect U.V. (220 nm) light has on early 
developing radish seeds. Seeds were germinated in 20ml of water and placed in Petri 
dishes according to root lengths. They were divided equally, by root length, for 
control and experimentals. The experimental groups were placed six inches under 
the U.V. lamp and were exposed to the U.V. light for two minutes. The results were 
that the U.V. light on seeds with root length up to 5mm had slowed the rate growth. 
Seeds with roots up to 1 5mm had a slight difference in root length and a lighter 
chlorophyll color. The root length at 30mm had no apparent change in size and color. 
Our lab is continuing an examination of ultraviolet light and its effects on seed 
germination. 

1267 

EFFECTS OF CERTAIN SUBSTANCES ON BACTERIA 

Dikran Aslanian 
Teacher: Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 . 

This experiment examined how certain substances could stop or enhance the growth 
of bacteria. Nutrient Agar was prepared, and inhabited by bacteria. Each day for two 
weeks, three drops of the solution, in the amount of the three substances, ammonia, 
apple juice, and orange juice was added to the bacteria. There was also a control 
section. The results were that of the ammonia killed the bacteria, while the orange 
juice slowed down the growth of bacteria, and the apple juice enhanced the growth 
of bacteria. · 

150 



journal of Student Research Abstracts 

1268 

DOES TEMPERATURE HAVE AN EFFECT ON THE DEVELOPMENT OF A SEA 
URCffiN? 

j.Abdumalek, J.Hua, ].Ornburn, D. McDonnell 
Sherman Oak C.E.S., 18605 Erwin Street, Reseda, CA 91335 

The purpose of this study is to determine how temperature variations, during 
incubation, would effect embryonic development in Stronglyocentrotus purparatus 
(sea urchin). Male and female gametes were collected by injecting 0.5 M of KCI and 
fertilized then incubated at 59•F (control), and 52•F (experimental). The embryos 
were then checked at one hour intervals and recorded on video tape. Several trials 
were performed and results indicate that there is a 45 min. delay by the time the 
third cleavage has occurred, and there is a four to five hour delay for hatched and 
swimming embryos. We are continuing work at other temperatures. This work will 
allow high school students to slow down development over periods of time when 
school is not in session. 

1269 

WHAT EFFECTS A PLANT'S GROWfH 

]. Sase, N. Bae,]. Kim 
Teacher: A. Munsch 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

The purpose of our experiment was to grow our Fast Plants in a 22 day period. We 
grew two seeds under 24 hours of light. There were 40 other plants in our group. Our 
plants grew 244mm compared to an average of 165mm for our group. There were 36 
plants in the other group, and they received 17 hours of light each day. The plants in 
the 17 hr. per day group reached an average height of 29mm. We found that plants 
that were exposed to 24 hours of light each day grew more than plants exposed to 17 
hours. This means that these Fast Plants will grow more it they receive more light. 
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EFFECTS OF CRUDE Oll. ON THE GROWfH OF CORN 

K.E. Stromsborg, D. Petrini 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this study, we attempted to prove that crude oil in the soil hinders the growth and 
development of corn. Forty corn seeds were soaked over night in tap water and 
planted in two pots. Both groups of seeds received the same amount of water, but one 
pot also received a weekly dose of one milliliter of crude oil. Three weeks after 
planting the seeds, daily growths and colored charts were analyzed. Sixty percent of 
the seeds in the control group germinated. The tallest plant was 31.7 centimeters and 
the shortest was 3.4 centimeters, for an average of 17.5 centimeters. Sixty percent of 
the plants grown in the oil-soaked soil germinated. The tallest plant stood at 34.5 
centimeters and the shortest was 9 centimeters, for an average of 21.7 5 centimeters. 
In both the control and the variable, absolutely no variation could be detected. The 
results suggested that crude oil had little or no effect on the growth and development 
of the plant through the first three weeks following germination. 

1271 

WHAT MATERIAlS ARE GOOD FOR FILTERING POLLUTANTS OUT OF THE AIR? 

A.H. Lee 
Teacher:Fr.C.Kearney 
St Francis High School, 200 Foothill Boulevard, La Canada, CA 91011 

This study tested various types of filtering mediums inside a half gallon jar filled 
with cigarette smoke with the lid closed. A cigarette was lit . and inserted through a 
small hole in the lid, and air was blown through it using a small rubber hand pump, 
producing smoke in the jar. The hole was then covered up by many layers of facial 
tissue. In another jar, cigarette smoke was left alone as the control setup. An electric 
air pump was used to circulate air through the filter. Filters used were an air stone, 
filter floss, and activated carbon. Every filter was tried four times each, twice with 
the filter moistened with water. Every trial was timed by a stopwatch to see how much 
time each took to dean out the smoke, and also tested by the resulting smell The air 
stone took about 20±1/2 minutes to clean the smoke. When wet, the air stone produced 
a weaker smell than when dry. About 1 inch of fJ.lter floss and activated carbon each 
took about 18±112 minutes to clean the smoke. When wet, the combination also 
produced a weaker smell than when dry. The results sugge·st that filter floss and 
activated carbon mixed with water is the better fJ.ltering medium than the air stone. 
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MEASURING SOIL HUMUS 

S.J. jarakian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 

The purpose of this experiment was to measure the concentration of humus in 
samples taken from a rose garden, a field, and a vegetable garden in order to test the 
effect the concentration of humus has on plant growth. 83% Potassium dichromate 
solution was added to each of the 0.3g. of soil samples. The contents were brought to a 
boil, set aside to cool for five minutes, and diluted with distilled water. After 8-10 
drops of diphenylamine was titrated with 67% Mohr's salt solution, the color of the 
solution changed from brown to deep blue and then to green, which indicated the 
presence of humus in the soil. The samples from the vegetable garden, field, and rose 
garden contained 3.1032ml/0.3g%, 1.293ml/0.3go/O, and 1.8102ml/0.3g<>!6 of soil humus 
respectively. The results showed that the sample taken from the veg~table garden 
contained the highest concentration of soil humus. 

1273 

MAXIMUM AND MINIMUM TEMPERATURE RANGE IN GROWING YEAST 

Wendy Monroy 
Teacher: Mr. Young 
Roosevelt High School, 456 S. Mathews St., Los Angeles, CA 90033 

We wanted to find out if we could revive yeast after heating them or freezing them. 
The way we went about conducting this experiment was to put warm water in a test 
tube (10 mL of warm water between 40- 45°C) and put in one scoop of yeast and two 
scoops of sugar. We noticed that one way to determine if yeast were alive was to look 
for tiny bubbles in the solution. We put the test tubes of yeast into hot water, and cold 
water to determine the temperature range at which they could live. The yeast stopped 
bubbling (living) at about 70 - 7 soc at the high end, and at o•oc at the low end. We · 
noticed that if the frozen yeast were then reheated, they could come back to life. But 
the heated yeast could not be revived. 
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SODIUM CHLORIDE, ACETIC ACID & CRYSTAL GROWTH 

Noelle Behnam 
Teacher: N. Maupin 
Louisville High School, 22300 Mulholland Drive, Woodland Hills, CA 91354 

This project set out to investigate how the atmosphere, amount of sodium chloride and 
amount of acetic acid effects the growth of crystals on porous rocks soaked in salt 
water. Acetic acid should open the holes in the rocks allowing the salt water to travel 
upward and evaporate through the rocks more freely, creating more crystals. Two 
solutions were made by varying the amount of acetic acid and sea salt. Solution 1 
contained twice as much acetic acid and one-third less sea salt compared to Solution 2. 
Rocks soaked in the solutions were place in three differnt environments - an open 
area at 19°C, in the refrigerator at 4°C, and in a closed cardboard box at 13°C. Crystals 
were allowed to grow for a period of one month. The data showed that the rocks at 1 oc 
with Solution 1 grew at the greatest rate. The rates of crystal growth decreased until 
no growth occured at 13oC with Solution 1. This would suggest that a solution 
containing more acetic acid with less sodium chlroide in an open environment 
which provides the proper temperature for evaporation to take place promotes 
crystal growth. With further investigation and repeated experiments the optimum 
ratio of sodium chloride and acetic add can be determined. 

1275 

WHAT TEMPERATURE PROMOTES THE HATCHING OF BRINE SHRIMP? 

C. Lee 
Teacher: Fr. C. Kearney 
Saint Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 
This study on brine shrimp, Artemia salina, was done in an effort to find the 
temperature that would produce the best environment for the hatching of Artemia 
salina. Before starting the actual experiment, I hatched some brine shrimp cysts 
(eggs) to see what hatched brine shrimp (naupalii) look like. This helped me to be 
able to distinguish cysts from naupalii. Using five containers, I set up each sample 
with the same dechlorinated water. Each bottle had air tubing with an air stone 
placed at the bottom. This was used along with an air pump to keep the water 
circulating. The temperature variable was changed by using aquarium heaters. · 
Sample 1 was kept at room temperature, sample 2 was kept at 25°C, sample 3 was kept 
at 30oc; sample 4 was kept at 3 soc, and sample 5 was kept at 40°C. When everything 
was set up, equal amounts of brine shrimp cysts were placed into each sample. After a 
36 hour time period, a ratio of cysts to naupalii was made in order to get a percentage 
of naupalii. In the results of one experiment, sample 1 had 13.97% of the cysts hatch 
into naupalii, sample 2 had 10% of the cysts hatch, sample 3 had 14.79% of the cysts 
hatch, sample four had only 2% hatch, and sample 5 showed no visible growth. These 
results support the idea that the majority of Artemia salina hatch in fresh water at a 
30°C temperature. The results tend to show that 35°C and 40oc temperatures are too 
hot for brine shrimp to hatch. 
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YOU LIGHT UP MY DAY 

j. Lee, E. Andjunyan 
Teacher: j. Belg 

journal of Student Research Abstracts 

Patrick Henry Middle School, 17 340 San jose, Granada Hills, CA 91344 

The purpose of our experiment was to see how plants grew in different amounts of 
light. There were two groups of plants. In our group the plants got 17 hours of light 
every day and the other group got 24 hours of light every day There were 36 plants 
in our group, and 41 plants in the other group. What we noticed is that the 24 hour 
plants grew taller than the 17 hour plants. In our group our plant grew the most. It 
grew 32mm tall. The plant that we grew was called a Fast Plant. The average height 
for the 17 hour of light was 29mm tall and the 24 hour average was 165mm tall. So 
what we have found out is that the longer the plant is under a light the more it 
grows. We all enjoyed the experiment. 

1277 

DIFFUSION OF GASES 

Lyla A. Gazarian 
Teacher: Mrs. Dermegerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak, Encino, CA 91316 

This study examined the relative rates of diffusion of Hydrochloric acid(HC1) and 
Ammonia(NH3). Drops of HC1 and NH3 were applied to the ends of cotton swabs, and 
inserted into a glass tube of different lengths at precisely the same time. In about 
three to five minutes a white ring appeared at the point of reaction between HC1 and 
NH 3 • This experiment was repeated twice with each glass tubing 21cm and 60cm 
respectively. The results show that HC1 gas travels about 2:3 the distance that of NH3, 

which is consistent with Graham's Law of Diffusion. 
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EFFECTS OF DIFFERENT SOLUTIONS ON VEGETABLES 

Aline Boyadjian 
Teacher: Varsenig Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, · 5300 White Oak Avenue, Encino, CA 
91316 

This study showed the effect of 5% Clorox solution, and the effect of plant food and 
water solution in the growth process of the Mentha, commonly known as mint leaves. 
In order to compare the growth process of both plants, a third mint plant was used as 
the control group, which was only fed water. All three plants were kept in the same 
soil and location, under the same amount of sunlight. The first plant was fed 1/2 cup 
of Clorox solution twice a week, while the second plant was 1/2 cup of plant food 
solution, and the third plant received 1/2 cup of plain water; all three plants were 
observed for a total of twenty days. On the twentieth day, the plant with Clorox 
solution seemed very weak, with dried leaves, and no growth in height. The plant 
with plant food solution grew six inches and it seemed to be the healthiest, with very 
green leaves. The plant with plain water grew a total of three inches and showed a 
normal growth, with pale green leaves. 

1279 

CONSTRUCTING A USER-FRIENDLY COMPUTER NUTRITION PROGRAM 

].D. Ryan 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This experiment involved the creation of a user.,.friendly computer program, written 
in QBASIC programming language, which tests the nutritional intake and 
requirements for the user in an easy and interesting way. Data regarding 
nutritional requirements and values was gathered from the U.S. Department of 
Agriculture. Data regarding types of exercise and the benefits thereof was also 
gathered. All this data was compiled into a program,complete with helpful, 
easy-to-use programming, which determines from user-supplied information · what 
nutrition has been recently accumulated and what has recently been burned off by 
exercise. The finished program uses various techniques to make the task as easy as 
possible for the user. The program works well and is a viable option for use as a 
personal nutrition guide. 
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MAXIMUM AND MINIMUM TEMPERATURE RANGE IN GROWING YEAST 

Ivan Collazos 
Teacher: Mr. Young 
Roosevelt High School, 456 S. Mathews St. Los Angeles, CA 90033 

We wanted to find out how hot the yeast can live, how cold the yeast can live, and if 
they could be revived after death by heat and cold. The way we conducted the 
experiment was we first put 10 mL of water in the test tube, and warmed it to between 
40- 45°C, then we put one scoop of yeast and two scoops of sugar in the water. We 
monitored the temperature, and found that if the yeast are heated to above 70°C, they 
die, and if they are chilled below 20°C, they become inanimate, but can come back to 
life if they are warmed back up again. 

1281 

THE EFFECT OF ULTRA VIOLET UGHT ON RADISH EARLY EMBRYOS 

Micah Anozie, Carlos Sibrian 
Teacher: Mr. McDonnell 
Sherman Oaks C.E.S. 18065 Erwin Street, Reseda, CA 91335 

Radish Raphanus sativus seedlings were exposed to UV light (220nm) at a distance of 
15cm. Two sets of 6 Petri dishes, with 30 seedlings in each dish were prepared. One set 
{experimental) was exposed to UV light, the other set (control) was not exposed to UV 
light. Six different exposure times, 5 trials each, were performed ( eg. 0 min, 1 min, 3 
min, 5 min, 7 min, 9 min.) There was no appreciable difference in germination 
observed. A decrease in water absorption by the experimental group was observed. 
The UV light may be responsible for damaging the roots of the experimental group 
thus slowing the water absorption rate. We will repeat the experiment again in order 
to record the process on VHS tape. 
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GROWTH OF FAST PLANTS· UNDER DIFFERENT AMOUNTS OF UGHT 

]. VanValkenburg 
Teacher: ]. Belg 
Patrick Henry Middle School, 17340 San jose, Granada Hills, CA 91344 

The purpose of this experiment was to see how Fast Plants develop under different 
amounts of light. A total of 71 Fast Plants were grown, 41 plants were grown in 24 
hours of light, and 36 were grown in 17 hours of light, and both groups of plants 
were grown for 21 days. My hypothesis was that the plants with 24 hours of light 
would grow bigger and faster than the plants under 17 hours of light. The average 
height for all the plants under 17 hours of light was 29mm and the plants under 24 
hours of light had 165mm. My hypothesis was correct in showing that the more light 
you give a Fast Plant the better it grows. 

1283 

EXPOSING RADISH SEEDS TO U.V. RAYS 

B. Perez,]. Benavides, C. Peralta 
Teacher: D.McDonnell 
Sherman Oaks C.E.S., 18555 Erwin Street Reseda, CA 91335 

Seven petri dishes, each with 30 radish seeds Raphanus sativus, contained enough 
water to cover the seeds. The dishes were exposed to U.V. light (220 nm) at various 
time intervals (e.g. 0, 5, 10, 15, ... ). Three additional experiments were done with 
exposure to U.V. light prior to inhibition. The results of our experiments show for 
time intervals of 0-3.5 minutes exposure to 220 nm U.V. light has little or no effect on 
germination. 

158 



Journal of Student Research Abstracts 

1284 

MEASURING THE ACIDITY OF RAIN 

Maria Hovsepian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 

This study examined the amount of acidity in rain water. Rain water was collected the 
first day of rain, the third day of rain, and the fifth day of rain. pH buffers 4,7, and 10 
were added to lOml of water. The acidity of the water was measured by the use of a pH 
meter. The experiment was repeated three times. The first day rain water sample 
showed an average pH of 4. 7. The third day rain sample showed an average of 7. This 
experiment showed that the air contains acid pollutants and rainfall removes the acid 
pollutants. 

1285 

EFFECTS OF COPPER SULFATE ON RADISH GROWTH RATE SEED LEAVES 

J.J. Core, D. Lee, 
Teacher: D. M. McDonnell 
Sherman Oaks Center for Enriched Studies, 18605 Erwin Street, Reseda, CA 

This study examined the effects of Copper Sulfate, CuS04, on seed leaf growth in 
radish. Solutions of different molarities were used: [O.OM, to-7M, to-6M, to-sM, 
to-4M, to-3M]. Each solution was tested on 10 radish seedlings, one week after 
germination. Radish seedling were germinated in Perlite and distilled water. After 
five days the seedlings were transplanted to a system that wicks water, and the 
suggested CuS04 concentration, up to the plant. For this purpose, a 35 mm film can 
and cotton string (for a wick) were used. The results suggest that the range to-3M
to-4M slow the growth rate of seed leaves. Molarities more dilute [to-sM, to-6M, 
to-7M] show little effect. Further studies in the range of to-3M-105M should show 
more specifically the effects of CuS04 on seed leaf development. 
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CHLOROPLAST PIGMENT ANALYSIS 

C. Monaskanian 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian High School, 5300 White Oak Ave., Endno, CA 91316 

This study examined the pigments found in chloroplasts. Spinach was used as an 
example of a chloroplast. Frozen spinach was boiled in ethyl alcohol and the leaf 
pigment was extracted. A chromatogram chamber was prepared using a test tube and 
filter paper. 0.5 em of solvent was added to the test tube. Using a glass pipette, a small 
drop of the pigment was added to the center of the filter paper. The filter paper was 
then inserted into the test tube with the tip barely touching the solution. As a result, 
four types of pigment were present in spinach: Chlorophyll a (bright green in 
color), chlorophyll b (dark green in color), carotene (orange in color), xanthophyll 
(yellow in color). 

1287 

RElATIONSHIPS AMONG BLOODWORMS: CLADISTIC ANALYSIS OF THE 
GLYCERIDAE GONIADIDAE COMPLEX (ANNELIDA: POLYCHAETA) 

M.R Borja, L. Davis, J. Jacinto, A. Lin, T. Siow 
Museum Research Apprenticeship Program, Education Branch 
Research Advisor: K. Fitzhugh 
Research & Collections Branch, Los Angeles County Museum of Natural Histo.cy, Los 
Angeles CA 90007 

Species in the polychaete families Glyceridae Grube, 1850, and Goniadidae Kinberg, 
1866, comprise important ecological components of benthic marine ecosystems from 
intertidal to abyssal depths. While long recognized as being closely-related, no 
previous studies have investigated the monophyletic status of the families or 
phylogenetic relationships among genera. The purpose of the present study was to 
evaluate the validity of the Glyceridae-Goniadidae sister group and assess cladistic 
relationships among genera. The determination of relationships was made on the 
basis of morphological characters on the eversible proboscis, and structure of 
parapodia and associated setae. Character data were obtained from species 
representing all glycerid and goniadid genera (3 and 9, respectively). All resultant 
cladograms support a monophyletic Glyceridae. While most hypotheses of 
relationship show the Goniadidae as monophyletic, the family is paraphyletic 
relative to the Glyceridae in several topologies. Similar ambiguous patterns of 
relationship were obtained for genera in both families, and appears to be the result 
of poorly defined taxa as well as the inclusion of monotypic genera. Several 
taxonomic revisions are suggested which would allow for greater elucidation of 
relationships within the complex. 

(Supported by NSF Young Scholars Program ESI-9255915) 
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THE EFFECT OF MUSIC ON PLANT GROWI'H 

Karin Sardarian 
Teacher: Rita Meneshian 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

The main objective of this experiment is to determine whether different types of 
music affect the blooming of plants. Four separate plants of similar kind were placed 
in four separate rooms, one in the presence of soft classical music, the second in a 
loud atmosphere of rock music, the third in the presence of jazz music, and the 
fourth plant in silence. The plants were kept in the rooms for ten days. No 
difference in plant growth or blooming was observed, at the end of the experiment. 

1289 

EFFECTS OF U. V. RAYS ON REC+ AND REc-

Leah Farwell 
Teacher: D. McDonnell 
Sherman Oaks C.E.S., 18605 ElWin Street, Reseda, CA. 91335 

These experiments were designed to determine the effects of UV light on rec+ and· 
rec- bacteria. Petri dishes filled with LB agar and streaked with ]MlOl rec+ and DHSa 
rec- bacteria. One half of each dish was covered with aluminum foil, for control. The 
dish was then exposed to ultra violet light (UV 220 nm) for various exposure times. 
Incubated over night, at 32°C, results were obtained. The various exposure times 
ranged from 5 seconds to 1 min. At 5 seconds there was no effect on the rec+, though 
an LDSO (lethal dose for 50%) was achieved for rec-. Whereas at 10 seconds, 100% of 
the rec- was killed. An LDSO was achieved at SO seco11ds for the rec+, and 100% death 
was achieved at 1 min. The results suggest that when one is exposed to U.V. light for 
an extended amount of time, it can become very harmful. Addition protocols are 
being developed using U.V. barriers such as lotions and fabrics. 
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SURFACE TENSION OF WATER, OVERFILliNG THE CUP 

S. Parseghian, A. Kiureghian 
Teacher: A. Abrahamian 
H. M. Ferrahian School, 5300 White Oak Ave, Encino, CA 91316 

This study examines some basic concepts of surface tension of the water. A cup was 
filled to the very top with water, then more water was added with an eyedropper to 
see how much water it would take before the water spilled from the cup. Marbles 
were added to the same overfilled cup. It took 60 drops of water and over 17 marbles 
before the water spilled. Instead of spilling over, the excess water formed a bubble 
above the top of the cup. The results prove that there is surface tension created by 
the molecules of water. These molecules of water are attracted so strongly to one 
another that they form a skin or bubble at the top of the cup. 

1291 

HYDRONIDM ION CONCENTRATION INDICATORS 

Emil Hartoonian 
Teacher: Mrs. V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino CA 91316 

This study examined different solutions to recognize them as being acidic or basic by 
testing the pH of each using red cabbage as an indicator and a pH meter. One set of 
standard solutions were prepared in 13 x 10 mm test tubes, each containing a dilution 
of HC1 from 0.1M concetration to 0.00001M concentration. Red cabbage, used as an 
indicator was added to each. In the highly concentrated 0.1 M solution, the cabbage 
appeared yellow with a pH reading of 1. In the least concentrated 0.00001M solution, 
the cabbage displayed a green color with a pH reading of 6. Each of the five solutions 
displayed a pH of about one whole number greater than the one before because of 
their whole number molarity differences. The results suggest that the pH of a 
solution is related to its molar concentration. 
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DOES BACKGROUND MUSIC AFFECT OUR ABILITY TO MEMORIZE THINGS? 

Tanya Soghomonian and Vicky Tomassian 
Teacher: Rita Meneshian 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

Five of our classmates volunteered to memorize a list of 20 words in 3 minutes while 
listening to different types of background music. 4 different 20 word lists were 
prepared and given to the same 5 students. Each time the group had 5 minutes to look 
at the words while listening to: A - Classical music, B - Chamber music, C - Heavy 
metal music, and D - no music. At the end of the five minutes, the students were 
asked to write down as many of the twenty words as they could remember. Each word 
remembered correctly got the 5 points. The average score for the group that 
memorized with chamber music was the highest. Followed by the no music group, 
and the classical music group, the heavy metal music group scored lowest. 

1293 

EFFECTS OF SEA SALT ON GERMINATION AND GROWTH OF PLANTS 

L.M. Ball, J.P. Ono, H.S. Osmanian, M.L, Grimes, H.]. Youredjian 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examined the possibility of sea salt intrusion on the plants corn, lea mays, 
radishes, Raphanus sativus, beans, the Leguminosae family), peas the Pisum genus, 
and carrots, Daucus carota. Two groups of twenty seeds were each planted in separate 
containers. The control was watered with 125mL of fresh water, and the experiment 
was watered with 90mL of fresh water and 10mL of a salt water solution at 3.5ppt. The 
experiment went on for 18 days. Observations indicated all control plants were 
healthy, tall and verdant. The germination of the control plants from most sprouts to 
least was radishes, carrots, corn, beans, and then peas. In the experiment, corn, peas, 
and radishes proved to be tolerant of the salt water, while adverse effects were noted 
in beans and carrots. The germination of the experimental plants from most sprouts 
to least was radishes, peas, carrots, corn, and then beans. In conclusion, sea salt 
intrusion does have a potential detrimental effect on certain plants. 
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The Conductik.y of Different Substances (Namely Salts) 

Shahen Rostamian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 

This experiment examined the conductivity of different salts and alcohols. First, a 
conductivity testing apparatus was made by using copper rods as electrodes. Then 
NaCl, KC10, and AgCl were all tested in solid, solution and molten forms. The scale of 
conductivity was based on the brightness of an electric lamp on the apparatus. In all 
these salts, the water solutions showed the highest conductivity state, while the 
molten forms were next. No electricity was passed th~ough the solid forms. The 
conductivity test with ethyl alcohol and isopropyl alcohol showed negative results. 
The experiment justifies the hypothesis that ionicly bonded compounds conduct 
electricity . 

1295 

EFFECTS OF CITY WATER vs RAIN WATER ON RADISH PLANTS 

Teacher: G. E. Berberich, Ph.D. 
Van Nuys High School, 6535 Cedros Ave. Van Nuys, CA 91411 

This study began with the question of how chlorine and other additives to our city 
water might be effecting plants. We decided to focus on the radish plant. Several 
plants were grown for Group One to be watered only with rainwater or water that had 
been filtered and oxygenated in an aquarium. Several of the same radish plants were 
used in Group Two which was watered with water from the school drinking fountain 
which smells like chlorine. After several months of observation we concluded that 
for this plant · we could find no noticeable difference between the two groups. We 
concluded that if the additives to city water adversely affect plants it is not readily 
observed in the radish. 
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THE EFFECTS OF ULTRAVIOLET RADIATION ON THE DEVELOPMENT OF THE 
FROG 

L.Abcede 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examined ultraviolet radiation on the Rana Pipenas. Fertilized eggs of the 
Rana Pipenas were placed in two separate aquariums resembling a pond-like 
environment. Both were placed under a series of varying light intensities, while the 
control had 75 foot candles. The experiment which was affected with UV-B and UV-A 
rays had 50 foot candles. Recordings of the UV rays are as follows: 0.034-0.226mW for 
UV-A; 0.06-0.234mW/cm2 for UV-B. Both the experiment and control had relatively 
the same results. In both, there occurred a 7% survival rate, the tadpole sizes were 
approximately 1.5-3.3cm., and both seemed quite healthy in appetite and rate of 
motion. However, the pigmentation of the experiment were white, pale and spotted, 
as if camouflaging with the environment. The pigmentation of the control was dark 
green and spotted. At this stage of the study, the results could possibly suggest that 
ultraviolet radiation does not affect the growth of the Rana pipenas, but it could 
possibly cause problems in pigmentation. 

1297 

DIFFICULTIES OF TESTING AN ACID RAIN ENVIRONMENT 

A. Ben-Haim 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study dealt with the complications of testing an acid rain environment. It will 
enable future chemists and researchers to realize the problems and difficulties of 
setting up an acid rain environment, which will ultimately result in better and more 
efficient studies. Acid rain is the dissolving of carbon dioxide into water forming 
carbonic acid in the water cycle. I used a .5 em piece of straw to buttress the bag from 
falling down into the solutions. From my experimentation I found that the adhesive 
and cohesive properties of water caused it to transfer from well to well by touching 
the sagging bag causing a chemical imbalance. What is needed is to cut a piece of 
plastic straw 1 em above the cylindrical surface, rather the .5 em recommended. In 
addition, a control group is needed to see how an environment reacts without 
chemicals. This will enable us to see a more detailed and correct effect on an 
environment that is parallel to the contaminated one (in my case using acid rain). 
Some future experiments I recommend are to see the results of more expensive and 
efficient equipment compared with their less technologically advanced counterparts, 
to see if the results are significantly different. 
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EFFECTS OF ACID RAIN ON DICOT SEEDS 

A. Woo 
Teacher: A.C. Squatrito 
Granada Hills High Schooll0535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined the effects of acid rain on dicot beans. This experiment was 
conducted to determine if acid rain is detrimental to radish seeds Raphanus sativus 
and lima seeds Phaseolus. 3 radish and 3 lima seeds were put into separate wells in a 
microplate where there was water. The acidic environment was created by chalk 
(CaC03, Calcium carbonate) dissolved in HCl (Hydrochloric acid). Lima seeds: 1st seed, 
which remained for 3 days in the acid environment, was partially split open. 2nd 
seed, which remamed for 5 days sprouted and the white sprout was 2cm long and 
looked healthy. 3rd bean remained for 7 days and it germinated and grew for 2.5cm 
long. The tip was dry and it didn't look healthy. Radish seeds: first two seeds, which 
stayed for 3 and 5 days, had no effect. 3rd seed remained in the acidic environment 
for 7 days, and had a fungus developed on it. I think the fungus developed due to the 
lack of oxygen in the environment. According to the results of this experiment, acid 
rain affects the growth of the dicot seeds. My experiment error was caused by the 
lack of acid rain. For more accurate results, sufficient amount of water (H20) and 
more chalk (CaC03) would be necessary. 

1299 

EFFECTS OF ULTRAVIOLET RADIATION ON 1WO OCEANIC PHYTOPLANKTON 
SPECIES 

]. S. Lamme' 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This project studied the effects of ultraviolet radiation on the diatoms Cyclotella 
· meneghiniana and the dinoflagellates Gymnodinium sp. Cultures of each were grown 
in glass test tubes and placed under lamps simulating normal daylight hours to create 
a control. Then samples were placed in separate dishes covered by UV permeable 
plastic wrap. They were placed under both UV A and UVB lamps for various lengths of 
time, between three and ten days. The C. meneghiniana seemed to have adverse 
effects from the exposure, such as a clustering of the diatoms instead of remaining 
evenly distributed throughout the sample. Gymnodinium sp. seemed to flourish and 
the colonies seemed to reproduce at an acceler.ated rate. These results are still 
preliminary and inconclusive. 
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EFFECTS OF ACID RAIN ON DICOTS AND MONOCOTS SEED GERMINATION 

N.K. Patel 
Teacher: A.C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

This study show the effects of acid rain (carbon dioxide) on the germination of a dicot 
wheat seed, Triticum durum and a monocot corn seed, Zeas mays. The acid rain was 
produced by chemically reacting the calcium carbonate and hydrochloric acid (HC1) 
to produce carbon dioxide. The wheat and corn seeds were placed into wells 
containing 2cm of tap water and the diameter of the wheat seed well was 1 em and the 
diameter of the corn seed well was 2cm. The other wells around the seeds were filled 
with 2 em of tap water and one drop of universal indicator. These wells had turned 
from crystal clear to a light green which is ideal for seed germination and the · 
hydrogen concentration was 7.0 to 7.5 give or take .5 on the pH scale. Also one of the 
wells was completely dry so that the calcium carbonate was not contaminated by 
water and that only the HC1 acid was the only factor to affect the calcium carbonate. 
The seeds were left in the plastic baggie for one, three and five days for seeds #1, 2, 
and 3 respectively. The control seed for the wheat germinated from four different 
places and they grew 3mm, 4mm, 7mm, and 5mm going from left to right and the 
com control seed germinated 40 mm from the embryo, this was after the seed was put 
into a saturated paper napkin for 48 hours in complete darkness. The first day 
experimental wheat seed germinated 3mm from one point and the corn seed 
germinated 31mm after being saturated in a paper napkin for 48 hours in complete 
darkness. The third day's experimental wheat seed germinated 3mm from one point 
and the corn seed germinated 12mm after being saturated for 48 hours in a paper 
napkin and in total darkness. The fifth day's experimental wheat seed germinated 
5mm and the corn seed grew llmm after being saturated for 48 hours in a paper 
napkin and in total darkness. In conclusion to the results, the acid rain does affect 
the wheat and corn seed germination by stunting the growth and therefore the acid 
rain does affect seed germination and thus the more polluted an environment the 
more time it takes for seeds to germinate. I recommend that instead of using wheat 
seed you could use radish or black eye bean dicot seeds so that the stem germinates 
from one point and· you could also use a different acid than hydrochloric acid (HC1). 
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EFFECTS OF ALCOHOL AND SALT ON LIMA BEAN AND RADISH SEEDS UNDER 
EXTENDED EXPOSURE TO AN ACID RAIN ATMOSPHERE 

U.M. Jayakumar, S.M. Kardani 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Averlue, Granada Hills, CA 91344 

This experiment studied the effects of alcohol and salt on lima bean, Phaseolus nanus, 
and radish, Raphanus sativa, seeds under extended exposure to an acid rain 
atmosphere. Water was poured into some of the wells of a microplate for the seeds. A 
small lump of chalk was placed in a dry well. A drop of HCl was then added to the 
chalk to produce an acid rain atmosphere. Three radish seeds and three lima beans 
were each placed in a separate well. A minute drop of alcohol was added to one of 
each type of seed, then a small amount of salt was added to another pair (one of each 
type), and the last pair was left alone as a control. The microplate was then placed in 
a sealed transparent plastic bag and left in the light. Two weeks later, all three radish 
seeds remained unchanged. The control and salted lima bean seeds both germinated 
at the same rate, and the lima bean seed with alcohol did not change. These results 
suggest the following conclusions: Radish seeds will not grow in an acid rain 
atmosphere over a two week period, regardless of whether salt or alcohol have been 
added, lima bean seeds will grow in an acid rain atmosphere and salt does not affect 
this, and alcohol stops the germination and growth of lima bean seeds in an acid rain 
atmosphere. Words previously used that may need to be defined: acid rain: the 
dissolving of carbon dioxide (COz) into water (HzO) to form carbonic rain (HzC03), 
salt: sodium chloride, and chalk: sodium carbonate (HCl). For future studies of the 
effects of alcohol on seeds in an acid rain atmosphere, test with various amounts of 
alcohol. 

1302 

BEHAVIOR CHANGES OF FEMALE GUPPIES DURING AND AFTER PREGNACY 

M.T. Martner 
Teacher: L. Hasz 
Notre Dame High SchooL 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examined the changes of behavior that the male guppy and the female 
guppy underwent after the female became pregnant. The guppies were put in an 
aquarium with other tropical fish. Before mating, the male and female were 
swimming all around the tank, but not near each other. Right before the female was 
pregnant, the male and female were swimming near each other. After making the 
female pregnant, the male died. The female, however, stayed away from the other 
tropical fish in the aquarium until she had her babies. After having her babies. she 
returned to swimming with the other fish in the aquarium. The results suggest that 
guppies do go through behavior changes while the female is pregnant. 
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FUNGUS GROWI'H AND SEED GERMINATION IN THE ACID RAIN ATMOSPHERE 

U.T. Nguyen 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granads Hills, CA 91344 

This study examined the growth of fungus on the Zea mays saccharata seeds and 
radish Raphanus sativus seeds, and their germination in the acid rain atmosphere 
with a pH level of 3 to 3.5 indicated by the universal indicator. This study is important 
so that we may learn how plants germinate and how fungus forms on the seeds in the 
acid rain atmosphere such as the plants that are found in the rain forests. The acid 
rain atmosphere is formed by dissolving carbon dioxide into water. I germinated the 
seeds over a period of three days-com "A" and radish "A", six days-com "B" and 
radish "B", and nine days-com "C" and radish "C" by placing the seeds between two 
damp paper towels and allowing them to grow without light. Before germinating, I 
found that fungus, with a fuzzy appearance, had formed on com "B", and more fungi 
were formed on com "C". I also found a black fungus on radish "B" and "C". These 
results suggest that the longer the seeds stayed in the acid rain atmosphere, the more 
fungi will be formed. This experiment was interesting because there was fungus 
growth, yet the seeds grew. I recommend that fU:rther studies be conducted on the 
fungi produced, especially on the fungi effects in our environment. It would be 
beneficial to see if these fungi can cause diseases or can be used to produce drugs. 

1304 

THE SOUND OF PIPES 

S. F. Flagan 
Teacher: A. Flagan 
Ramona Convent Secondary School, 1701 W. Ramona Rd. Alhambra, CA 91803 

In my experiment I wanted to find out what noises I could see in a spectrum and hear 
from water passing through a pipe, with different sizes of blockage. My experimental 
design is made of PVC pipe and plastic tubing. I conducted my experiment by 
running water from a hose through the pipe, while recording the sound on a tape 
recorder. I looked at the spectrums after I transferred the sounds onto the computer. 
I used two computer programs, SoundHandle 1.0 and Igor 1.28, to analyze the sounds. 
The results show that in the pipe with the most blockage, the peaks in the spectrum 
gradually increase as the flow increases. In all the other pipes there are some sound 
waves, but not as high as the ones with the most blockage. 
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MINIMALLY DIRECTED DISSECTION OF SENSE ORGANS AND TEETH OF A 
WHOLE SHEEPHEAD 

C. Alfama, j. Barcliff, S. Burkert, P. Cabrera, C. Cullen, R. Edwards, C. Inglis, M. Lewis, 
j. Straub, A Szerman 
Teacher: Gary Kovnat 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 
Teacher: jeffrey Cozad 
Tungsten Educational Consultants, 14930 Ventura Blvd., Suite 210, Sherman Oaks, CA 
91403 

In this study, high school physiology students dissected sense organs and teeth of a 
sheephead over five consecutive days, with few teacher directions, and by starting 
with a whole, intact sheephead. In the past, students have been asked to appreciate 
the relative significance of cranial-based organs by dissecting brains and eyes 
without ever seeing these organs attached to and housed within a skull. Traditionally, 
these and other sense organs have been dissected individually over an entire school 
year. In this study, students were given a whole sheephead. The only directions were 
to excise the brain, eyes, tongue, jaws, and at least one tooth, to dissect the brains and 
one eye, to make drawings, and to record their observations. Students were given 
scissors, forceps, and bone saws, but were not told how to excise the tissues. Students 
reported several positive impacts on their learning experience: 1) students were 
amazed with the size and shape of the brain cavity, and the depth of eye sockets; 2) 
students were impressed with how tough it was to cut through eye muscles and 
through jaw muscles and fascia; 3) sudents were surprised to see blood vessels and 
nerves inside the jaws and teeth; 4) students enjoyed planning their own strategies 
for cutting tissues; 5) students approached the dissection as if it was more like an 
exploration than an assignment; 6) students liked being able to re-examine tissues on 
successive days; and 7) students made drawings and written records and displayed 
them with pride. 
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EFFECTS OF ACID RAIN ON THE GERMINATION OF DICOT SEEDS 

Eugene Chang 
Teacher: A.C. Squatrito 
Granada Hills Magnet High School, 10535 Zelzah Ave., Granada Hills, CA, 91344 

Acid rain has a tremendous impact on our lives, so I conducted an experiment to 
observe the effects of acid rain on the germination of two dicot seeds, the Phasoleus 
and the Raphanus sativus. The acid rain environment was created by using a 
microplate, H20, HC1, universal indicator, a pipet, one ziploc sandwich bag, pure 
chalk, 3 Phaseolus and 3 Raphanus sativus dicot seeds. All the wells in the microplate 
were filled with water in combination with a couple drops of universal indicator, 
except for the center well. All six of the seeds were placed ln separate wells. The 
center well was utilized for the mixing of HC 1 and a few lumps of pure chalk. The 
combination of the chalk and the HC1 created an acid rain-like atmosphere in our 
artificial environment. To keep the artificial acid rain from spreading out into the 
air, the microplate was placed in a Ziploc sandwich bag. The first pair of one 
Raphanus sativus and one phaseolus seeds were left in the environment for three 
days and were germinated for seven days. The Raphanus sativus had no apparent 
change, but the Phaseolus was in the preliminary stages ot sprouting. The second 
pair of one Raphanus sativus and one Phaseolus were kept in the environment for 
five days and germinated for seven days. Once again the raphanus sativus had no 
apparent change, but the Phaseolus grew a sprout that measured 2cm long. The third 
pair of seeds were kept in the environment for seven days and germinated for 
another seven days. The Raphanus sativus was enveloped by fungus while the 
Phaseolus sprouted once again, except this time the sprout was measured at 2.5 em. I 
have concluded from these results that the acid rain environment had no major 
effect on the growth and development of these dicot seeds. This experiment could 
have been improved with the use of better equipment and if I had the knowledge of 
how to conduct the experiment that I have now. 
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BAlANCES IN NATURE 

j. N. Fa-gan, j. N. Sloane 
Teacher: A. Morton 

journal of Student Research Abstracts 

Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

The purpose of our experiment was to observe how plants and animals provide each 
other with the substances necessary for life. In our experiment, we used seven jars: 
the first jar had five Elodea plants and one snail. The next four jars were each 
reduced by one plant and were increased by one snail, so that the fifth jar had one 
plant and five snails. jars six and seven had four plants and four snails respectively. 
Every three days, for a month, we recorded how many snails and plants were living 
and the amount of waste in each jar. We hypothesized that jar four, with four snails 
and two plants, would survive the longest. On our first observation, the organisms in 
jar six had died. On our sixth observation, there was no life in jars one and three. On 
our seventh observation, there were no living organisms in jar seven; and on our 
ninth observation, there was no life in jar two. On our last observation, a month 
later, there were no living organisms in jar four. This resulted in jar five, with five 
snails and one plant, surviving the longest. In conclusion, the results proved that the 
jar with the largest snail-to-plant ratio would live the longest. This shows that the 
waste from the snails supplied the Elodea with nutrients. The nutrients that the 
plants absorbed enabled them to make food for the snails. 
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THE EFFECTS OF ACID RAIN ON THE GERMINATION OF RADISH AND BEANS 
SEEDS 

N.J. Wendt 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

Plants, necessities to all life on Earth, are threatened by the many toxic chemicals 
emitted by modem factories. This experiment studied the effects that such chemical 
pollutants, in the form of acid rain, have on the germination of radish Rathanus 
sativus and brittle wax bean Phaseolus nanus seeds. For this study, carbon dioxide 
dissolved into water forming carbonic acid in the water cycle was used to simulate 
acid rain. Three bean seeds and three radish seeds were placed into a microplate with 
water in each well. The microplate was then placed into a ziplock baggie creating a 
sealed atmosphere. Next the carbonic acid rain was formed by combining classroom 
chalk (calcium carbonate) with hydrochloric acid in one well 5.3-6.9 em away from 
the bean seeds and 2.2-4.0 em away from the radish seeds. 1, 4, and 7 days after 
creating the atmosphere, one bean seed and one radish seed were removed and 
germinated between two damp paper towels. All of the seeds germinated except for 
the bean seed removed on day 4 and the radish seed removed on day 7. This data is 
inconclusive. The pH of the atmosphere was taken, and the radish seeds were in an 
acidic area (0-3 pH). However, the bean seeds were in a basic area (7.5-9.5 pH) and 
may not have been effected by the acid rain. Further experimentation in an 
atmosphere with a constant concentration of acid rain would provide results that are 
more dear as to the effect that acid rain has on seed germination. Use of other types 
of seeds and acids in later experiments would also provide more dear results on the 
effects of acid rain on plant life. 
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THE EFFECTS OF ACID RAIN ON DICOT SEEDS IN A MINIATURE ENVIRONMENT 

]. W. Holmes 
Teacher: A. C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study showed the effects of acid rain on dicot seeds in a miniature environment 
after being germinated. The importance of this experiment shows a relationship to 
our plant life on earth to the plant life in our environment affected by acid rain. In 
order to carry out this experiment a microplate was filled with H20. Universal 
Indicator was added to all wells except wells with dicot seeds. Dicot seeds are seeds 
with 2 food storage chambers. The dicot seeds used in this experiment are 3 Raphanus 
sativus (radish seeds) and 3 Phaseolus nanus (brittle wax beans). Water was lessened 
in the wells with dicot seeds to prevent over saturation. In well D6 the water was 
removed and added to this was a piece of calcium carbonate (chalk) and hydrochloric 
acid (HC1). The microplate was then placed in a sealable bag. After 3, 5, 6 days one 
radish and bean seed was removed and germinated. The dicot seeds were germinated 
by placing each dicot seed between 2 moist paper towels for 1-2 days. The dicot seeds 
in for 3 days both grew. The bean in for 5 days grew well for several days but growth 
stopped shortly afterward. The radish seed also grew but after a few days it began to 
grow spores. The dicot seeds in for 6 days did not pass . germination. In conclusion the 
dicots in the acid rain environment were possibly less affected then the dicots 
remaining for a longer time span. For future experiments recommendations are to 
continue the growth of the seeds in an acid rain environment and compare content 
of pollution to a control. 

1310 

VEGETATION IN THE 1WENTY-FIRST CENTURY 

L.M. Furman, S. Mullick 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Highway, Calabasas, CA 91302 

This study examined plant growth in the twenty-first Century under conditions of a 
simulated environment. Sunflowers were placed under red light and blue light, and 
were compared to sunlight. The red light and blue light were chosen according to 
their wavelengths. The plants were watered twice a week for a period of two weeks, 
and measured once a week. The sunflower under the blue light grew the fastest and 
the tallest to about 15.24 em. However, it was light green in color and unhealthy. In 
contrast, the red light flower was healthier and darker green, it grew about 12.7cm 
tall. The sunflower in sunlight was dark green in color and very healthy, but it only 
grew 5.08cm tall. Compared to the sunlight, the red light should be used for growing 
vegetation under a simulated environment. 
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THE RESULTS OF FAST PLANTS UNDERDIFFERENT AMOUNTS OF LIGHT 

A. Abrazian G. Kaykov 
Teacher: A. Munsch 
Henry Middle School, 1 7340 San jose, Granada Hills, CA 91344 

The purpose of this experiment was to find out how plants grow with different 
amounts of light. There were a total of 77 plants, 36 of them received 17 hours of light 
and the remaining 41 received 24 hours of light. Our plant received 17 hours of light. 
In the 21 day period, our plant grew 20 mm., compared to the 24 hour plants, which 
averaged 165 mm. Our hypothesis was correct in that the 17 hour plants wouldn't 
grow as well as the ones that received 24 hours of light. 

1312 

EFFECTS OF CHEMICALS ON MONOCOT AND DICOT 

A. Morvarid, L. Son 
Teacher: A.C. Squatrito 
Granada Hills High School/CSUN Magnet, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

This study examined the effects of hydrochloric acid of monocot corn seed, Zea mays 
and dicot radish Raphanus sativus and wheat, Triticum durum seeds. The seeds were 
planted in wells of a microplate. In three wells, one dicot seed had been placed. Each 
of the wells had water filled almost to the top including the wells containing the 
seeds. The wells contained approximately two drops of universal indicator. These 
procedures had been taken to produce a world of acid rain. The acid rain was created 
by calcium carbonate and hydrochloric acid. To develop this miniature world of acid 
rain, the microplate was kept within a sandwich baggie and then sealed tightly. 
Within a couple of days, a single bean seed was brought out to be germinated. 
Afterwards, the dicot seed was taken out to germinated. The procedure of the 
germination was placing the bean seed between two wet napkins. After six days in 
confinement, the dicot bean seed had developed a bluish-black appearance. As for 
the other bean seeds that remained, they died and had grown a little bit of fungus and 
turned black. After about a week of germination, the ones that had died, grew mold 
and developed an unpleasant smell. My recommendations would be to examine if less 
exposure to acid rain would cause mold to grow on the monocot and dicot seeds. 
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THE EFFECTS OF MIRACLE GROW AND VINEGAR ON CORN SEEDS IN AN ACID 
RAIN ATMOSPHERE 

S.K.Singh 
Teacher: A.C.Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Ave.,Granada Hills, CA 91344 

This experiment will test the ffects of Miracle Grow (sodium hydrogen phosphate) 
and vinegar (acetic acid) on Zea mays sacharata (corn seeds) in an acid rain 
atmosphere. In order to receive accurate results I soaked one com seed in 3.522 x 10-5 

mols of sodium hydrogen phosphate and the other corn seed in 8.326 x 10-4 mols of 
acetic acid. I then filled all the wells of the microplate with water (H20), leaving well 
D6 completeley dry. In well 06 I placed a 0.5 by 0.5 em piece of calcium carbonate and 
added one drop of universal indicator on the calcium carbonate. After all of the 
above had been completed I placed the microplate in a transparent sealed bag and 
poked a small hole above well 06, so the oxygen could travel freely. In this b~g the 
acid rain atmosphere will form itself. During the firSt three days in which ·the seeds 
laid were exposed to the acid rain atmosphere the Zea mays saccharata (com seeds) 
were found to be dead due to the abundance of water (HzO). For future studies I 
suggest the seeds be removed from the water after three to six days of exposure to the 
acid rain atmosphere. Also by examining a variety of seeds the results would be more 
conclusive. 

1314 

FACTORS AFFECTING PRODUCTION OF ORGANIC COMPOUNDS UNDER POSSIBLE 
PRIMITIVE EARTH CONDmONS 

B. Shapiro 
Teacher: A. M-orton 
Calabasas High School, 22855 Mulholland Highway, Calabasas, CA 91302 

This computer study revisited Stanley L. Miller's experiment from 1954 concerning 
the origin of life. In his experiment Cf4, NHz, HzO, and Hz were put in a chamber, and 
subjected to electric current either through spark or silent discharge. Through the 
current, various organic molecules were produced. Among these molecules were 
various amino acids. In my experiment I created a computer model of this chamber. 
The computer model was written in ANSI C. I programmed the concentration of the 
CH4, NHz, HzO, and Hz to be approximately the same as those in Miller's chamber. 
Which molecule was then selected to be part of the modeled amino acid was based on 
pure mathematical probability. The computer generated 1,279,902 molecules. Among 
these 235 Alanine and ~-Alanine (isomers), 202 Glycine, 17 Valine, 105 Sarcosine, and 
5 a-aminobutyric acid molecules were generated. My results therefore, are not . even 
close to those of Mr. Miller's. I did find that when I reduced the CH4 in ·the solution, 
fewer organic molecules were generated. I would assume this is because of the large 
hydrogen contribution that Cf4 makes. 
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THE EFFECTS OF MONOCOTS AND DICOTS IN A CLASS 

E. D. Shaw 
Teacher: A. C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

This study examined the effects of acid rain, a common term for pollution caused 
when sulfur and nitrogen dioxides combine with atmospheric moisture to produce a 
rain, snow, or hail of sulfuric and nitric acids, on monocots and dicots. The monocots 
and dicots that were used for this experiment are radish seeds (genus-Raphanus 
sativus family-Cruciferae), bean seeds (family-Leguminosae), com seeds (genus-Zea 
mays family-Gramjneae), and wheat seeds (genus-Triticum, family-Gramineae). 
After the experiments were completed the data was collected from each student or 
group of students. The data collected contained the total number of seeds used in the 
group, how many of each seed, and which of each type seed germinated, the 
resumption of growth of a plant seed. The number of germinated seeds, 52, was then 
compared to the total number of seeds, 99, to find the total percent of germination, 
52%. The percent of germination for the radish seeds is SO% for the com seeds is 
54%, for the bean seeds is 40%, and for the wheat seeds is 72%. The results suggest 
that in this type of enviromnent that the wheat seeds germinated more than the 
radish, com and bean seeds. To further research this project I recommend that other 
known harmful chemicals be tested on these and other types of seeds to see which 
ones will and will not survive under those conditions. 

1316 

TESTING FOR FATS AND PROTEINS IN FOODS 

D. Bayer and E. Kamrava 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Highway, Calabasas, CA 91302 

The purpose of the experiment was to test for fats and proteins in different foods. To 
test for fats we prepared a sodium hydroxide solution by heating calcium oxide and 
sodium carbonate. Thereafter, we added two measures of the tested food into a test 
tube with a three-quarter inch diameter and one quarter full of sodium hydroxide 
solution. We boiled the mixture for five minutes. We added a scoopful of sodium 
chloride; afterwards, we would know if fatty acid was present if a layer of "soap" 
separated out and came to the top. To test for proteins we heated four measures of food 
(six drops if it was a liquid) in a test tube containing two measures of calcium oxide 
dissolved in one half inch of water. We then held a piece of litmus paper at the mouth 
of the test tube. If the food contained a considerable amount of protein, ammonia 
would have been produced and would have turned the litmus paper blue. The results 
of the experiment were that foods such as tomato sauce, chocolate chip cookies, and 
peanut butter all contained considerable amounts of both protein and fat. 
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THE EFFECTS OF SALINITY VARIATIONS AND OTHER ENVIRONMENTAL 
STRESSES (OIL AND DETERGENT) ON THE METABOLIC RATE OF SHORE CRABS 

J.R. Krauss 
Teacher. A. Morton 
Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

This experiment attempted to explain the effects of salinity changes as well as motor 
oil and detergents on the metabolic rate in the shore crab Pachygrapsus crassipes. 
The crabs were weighed and placed in 500 ml beakers at different salinities (artificial 
seawater) for 1 hour. After 1 hour oxygen consumption was measured. At 15% 
salinity the metabolic rate increased 280% +10% compared to the normal crabs at 35% 
salinity. At 55% salinity the metabolic rate increased 305% ± 13%. Wheri 25 ml of 
detergent (Joy) was added to the solut on, the metabolic rate increased 335% ± 15% and 
when 100 ml of oil (Castrol20/50) was added the metabolic rate increased 601% ± 31%. 
Each experiment was repeated 4 times. The results suggest that when shore crabs are 
subjected to environmental stress, such as radical salinity changes or common 
storm-drain pollutants such as oil and detergent, they will significantly increase 
their metabolic rates. The results suggest that these stresses are probably detrimental 
to the crabs. 

178 



journal of Student Research Abstracts 

1318 

WHAT ARE THE EFFECTS OF GERMINATION FROM ACID RAIN ON DICOT SEEDS 

D. B. Richter, M. M. Levitt 
Teacher: A. C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This experiment tested the effect an acid rain environment has on the germination 
of the dicot seeds, wheat Triticum, radish Raphanus sativus and bean Phaseulus. For 
the control group, soak one of each of the seeds in water once day. Take the seeds, put 
them in between wet paper towels, and put the seeds in a dark, undisturbed place for 
two days. The acid rain environment consists of a plastic bag and a microplate. In 
well 06, where the polluting gases are kept, put in a small lump of calcium carbonate. 
Later, when the microplate is in the bag, punch a small hole in the bag over well 06, 
and put in one milliliter of hydrochloric acid, closing the hole with tape. Three seeds 
of each three types of seeds are put into different wells. Fill the wells with the seeds 
with water so that the seeds are halfway covered. All the other wells are filled 
halfway with water, and two drops of universal indicator. Let the seed set for one day. 
Take one of each type of seeds, and put than in between wet paper towels, and put the 
seeds into a dark, undisturbed place for two days. Replace the polluting gases. Repeat 
this with the second group of seeds (after soaking for three days), and with the third 
(after soaking for five days). The control wheat had the most growth for the wheat 
seeds. The first tested wheat seed had less growth. The second seed had even less. The 
third seed had no growth. The control radish seed had the most growth for radish 
seeds with a leaf at the end. The frrst tested radish seed had less growth and no leaf. 
The second grew in the acid rain environment, but no further growth developed. 
While being tested for germination, the third seed had no growth. The control bean 
seed had the most growth for the bean seeds. The first tested bean seed had less 
growth, the second seed had no growth. The third bean seed was broken in half while 
in the acid rain environment, and did grow a little. From this, the experiment 
suggests that acid rain stunts the growth of germinating seeds. A future experiment 
for this lab could be to see if the growth of the seed into a full plant is slowed down if 
the seed came from an acid rain envirornment rather than from the air in the 
outside environment. 
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ANALYSIS OF SEED GERMINATION IN AN ACID RAIN ATMOSPHERE 

N. Murano 
Teacher: A.C. Squatrito . 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined corn, Zea mays saccharata, and radish, Raphanus sativus, seed 
germination in a simulated acid rain atmosphere to show the possible effects of 
pollution on agriculture. Add rain or carbonic acid is formed in the the reaction: 
CaC03(s) + 2HCI(aq) ----> CaCI2 (aq) + H20 + C02(g). The experiment used a microplate 
filled with water, except for the well which contained the chalk (CaC03 ). Three of 
each seed were put in six separate wells. One drop of universal indicator, used to 
determine pH (hydrogen ion concentration), was placed in the wells containing only 
water. Six pieces of soda straw (1/2") were set in the microplate to support the plastic 
bag, in which it was located. Hydrochloric add, HCI, was added to the CaC03 through a 
small hole and was quickly sealed. The water condensed on the plastic imitating the 
water cycle. The seeds were carefully observed and on the second, fifth, and seventh 
days one of each seed was removed for germination. All of the seeds successfully 
germinated, although one of the radish seeds split open and two of the corn seeds 
began to grow in the microplate. The results were inconclusive due to the margin of 
error. There was not enough universal indicator to ascertain the pH level, therefore 
it was unknown whether an acid rain atmosophere .was attained. In future studies, 
the simulation may be improved by calculating the ratio of dilution between the 
universal indicator and the water, and between CaC03 and HCI; other 
recommendations include using different seeds, having a control group for 
comparison, and exposing the seeds to additional chemical variables. 

1320 

EFFECT OF TEMPERATURE AND SUCROSE ON YEAST GROWI'H 

Hsien Chen Lai 
Teacher: S. B. Minassian 
Schurr High School, 820 N. Wilcox Avenue, Montebello, CA 90640 

The purpose of this experiment was to see what temperature and how much sucrose 
(sugar) can make Saccharomyces cerevisiae grow best. Yeast cells were grown at 95° 
C, at 3rC, and at 4° C for 24 hours. Also in a parallel experiment, yeast cells were 
grown at the above temperatures using no sugar, 1 gram of sugar, and 5 grams of 
sugar. The experiment was repeated seven times. The results showed that 
Saccharomyces cerevisiae grows best at 3r C in the presence of 5 grams of sugar. For 
yeast growth sucrose is necessary, sucrose can be broken down into glucose, then 
yeast cells can use this glucose either for fermentation or oxidative respiration. 
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EFFECTS OF ACID RAIN ON THE GERMINATION OF BEAN AND RADISH SEEDS 

K. Morita 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave, Granada Hills, CA 91344 

This study examined the effects of acid rain on the germination of bean, Phaseolus 
nanus, and radish, Raphanus sativus, seeds. Acid rain is the dissolving of sulfur 
dioxide and sulfur trioxide into rain drops to form sulfurous acid and sulfuric acid. 
Three bean seeds and three radish seeds were placed in the wells of a microplate and 
then into an acidic environment which was formed by dissolving calcium carbonate 
into hydrochloric acid. One bean seed and one radish seed were taken out after one, 
three, and five day intervals. Both seeds that were taken out after one day 
germinated. The bean seed that was taken out after three days germinated, but at a 
slower rate. The radish seed that was exposed to the environment for three days didn't 
germinate. After five days of exposure, the bean seed had fungus which was present 
in the microplate. The radish seed, after five days of exposure, began to germinate 
but at a very slow rate. The results from the experiment were inconclusive because 
in testing only two types of seeds and one seed per designated day of exposure proved 
to be unsuccessful. To more effectively test the effects of acid rain on bean and 
radish seeds, a control group is needed to test the germination of seeds in a clean 
environment versus an acidic environment. Another way to more effectively test the 
seed's germination would be to use a larger sample size with more types of seeds. My 
recommendations for further experimentation would be to continue the lab and grow 
the seed to observe the differences, if any, in growth, ill-effects, and/or 
reproduction between the plants in relation to the amount of time in the acid rain 
environment, to use different acids and different seeds. 

1322 

ANALYSIS OF COMMUNITIES OF ORGANISMS 

Don Flanigan 
Teacher: Gillian Moberg 
Pacific Shores High School, 125 A Columbia St., Aliso Viejo, CA 92656 

Two communities, an old field and an oak-pine forest were sampled. The type, 
frequency and density of small and large plants were determined as well as the 
average height of the dominant vegetation. Soil and air temperatures, soil moisture 
and the amount of light in each community were also measured. The results indicated 
the organisms in the old field dealt with harsher physical conditions, competed more 
for space, light and moisture, and had more species diversity than the oak-pine 
forest. 
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THE EFFECTS OF ACID RAIN ON MONOCOT SEEDS 

J. K. Kang 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study examined the potentially deadly effects of an acid rain environment on 
monocot seeds. The com Zea mays saccharata was the monocot seed (a seed that has 
one food storage chamber and parallel veined leaves) that was used to determine 
what the effects were in an acid rain environment on a monocot seed and their 
embryos. The corn seeds were in a miniature world environment. Corn seeds were 
then placed in a microplate in cells and then the microplate was sealed inside a 
plastic bag to control the environment. A small hole was then cut on top of the bag 
for access inside the miniature world environment and a piece of CaC03 was placed in 
well D6 of the microplate. The HCl was then measured by a pipette drop by drop and 
then carefUlly dropped on to the CaC03 , which formed the acid rain to simulate an 
acid rain (the dissolving of C02 into H20 to form carbonic acid in the water cycle) 
environment. The corn seeds were then germinated by wetting two paper towels, 
placing the monocot seeds between the two damp paper towels and then the monocot 
seeds (corn seeds) were left to sit on a table for twenty four hours. The seeds did not 
grow, probably because the dangerous acid rain environment slowed or even stopped 
the growth of the monocot seeds. For further study, research how a monocot seed 
reacts to different environments (pollution clean air or heavy moisture) and see if 
the monocot seeds grow or if the growth stops completely. 

1324 

PLANTS IN DEVELOPMENT 

j. Muraviov, K Villarreal 
Teacher: Mr. Munsch 
Patrick Henry Middle School, 17340 San jose St., Granada Hills, CA 91344 

The purpose of this experiment was to see if light effects plant growth. There were 
two sets of plants. One set contained 41 plants and received 24 hrs. of full light. The 
other set contained 36 plants and received 17 hrs of full light. There were 77 plants 
grown in all, each having three Fast Plant seeds. Our groups plants were exposed to 
1 7 hrs. of light. The conclusion to all of this was that the set of plants that grew 
under 24 hrs. of light grew to an average height of 165 mm. Our 17 hrs of light plants 
grew to an average of 29mm. This indicates that the Fast Plants receiving 24 hrs. of 
light grew 5-6 times taller. More light means more growth. 
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WHAT IS THE BEST TEMPERATURE TO MULTIPLY YEAST? 

Shunt Ashdjian 
Teacher: Rita Meneshian 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

Ten grams of yeast per sample were dissolved in half cups of water containing 1 
tablespoon of sugar each. Each of the samples was placed in a long test-tube. Five of 
these samples were stored for 45 minutes, at 17° C in the backyard, the next five were 
placed inside a kitchen at 25° C and five were placed in an oven kept at 36° C also for 
45 minutes. The multiplication of the yeast cells was measured by measuring the 
height of the column of yeast in the tubes. Maximum growth occurred in the tubes 
stored at 36° C. The tubes kept at 2SO C multiplied less, while the tube kept at 17° C 
showed the least growth. 

1326 

THE IMPACT OF ACID RAIN ON THE GERMINATION ON CERTAIN FOOD CROPS 

B.B. Song 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

Our experiment was designed to study to impact of acid rain on plants that people rely 
on for food, specifically the radish, Raphanus sativus, and the brittle wax bean, 
Phaseolus nanus. In order to find out how damaging pollution is, we must see if acid 
rain affects plants, especially plants that serve as food. Acid rain is the dissolving of 
C02 (carbon dioxide) into H20 (water) to form carbonic acid. In this experiment, three 
radish seeds and three bean seeds on a microplate were placed in a sealed plastic bag. 
Chalk, or calcium carbonate (CaC3), and hydrochloric acid (HC1) were mixed as a 
source of carbon dioxide. One radish seed and one bean seed were removed on the 
first, fourth, and seventh days after the experiment began. The seeds were then 
germinated on damp paper towels. The first two radish seeds germinated and the . 
third did not; the first and the third bean seeds germinated and the second did not. 
The failure of these two seeds to germinate might have been due to fungal growth or 
it might have been due to the simulated acid rain. Yet another factor might have 
been the difference in distances between the source of C02 and the seeds. Because of 
all these different factors, our results were inconclusive. In future experiments, 
more types of plants could be tested, and fungicide should be used on the seeds. 
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THE DIFFUSION OF DIFFERENT LIQillDS THROUGH AN EGG MEMBRANE . 

Sandy Yoo, Sachie Uchimaru, Heather Lee 
Teacher: Mrs. A. Morton 
Calabasas High School, 2285 W. Mulholland Highway, Calabasas, CA 91302 

The purpose of this experiment was to test different liquids with different properties 
and their ability to diffuse through the egg membrane. Five .eggs were left out for an 
hour at room temperature before being placed in 200mL of five percent acidity 
vinegar for three days. The volume of each egg before the experiment was 50mL 
using water displacement. After seventy-two hours the eggs swelled to approximately 
78mL. All five eggs were placed into five different liquids: Water, Hershey's packaged 
chocolate milk, Hansen's kiwi-strawberry soda, Minute Maid packaged fruit punch, 
and two percent alcoholic beer. After two days the volume of each egg was: 90mL, 
100mL, 96mL, 85mL, and 94mL respectively. The experiment was repeated three times. 
We concluded that the Hershey's chocolate milk diffused the most and the Minute 
Maid fruit punch diffused the least. This experiment further demonstrated passive 
transport because no cellular energy was expended. 

1328 

EFFECTS OF ACID RAIN ON THE GERMINATION OF SEEDS 

R. Bade 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This experiment dealt with the possible effect on germination of com seeds, Zea mays 
sucharata, bean seeds, Phaseolus nanus, radish seeds, Raphanus sativus, after an 
interaction with an acidic environment. This study would help us determine if an 
acidic atmosphere greatly. affects the germination process of seeds. Acid rain was 
formed by mixing calcium carbonate with HCI which created carbon dioxide. The 
carbon dioxide mixing with the water cycle created the carbonic acid within a 
simulated environment. Three of each types of seeds were housed with the source of . 
the acid rain within a microplate which was sealed off by a plastic bag. Each of the 
seeds were taken out of the acidic environment in intervals of 2, 5, and 9 days. 
During this time period, the corn seed day 5 was wrinkled and day 9 seed formed a 
fungus. After removal of each type of seeds at a designated time, it was placed 
between 2 damp paper towels and was placed in dark place. After 20 days of 
germination, all of the seed failed to germinate. The results suggest that acid rain 
possibly terminated the germination process of the seeds. Another possibility is that 
the seeds drowned and were killed. For future experiments similar to this, refrain 
from filling the wells with too much water to prevent drowning so that you could get 
accurate results on the germination. 
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EFFECTS OF ACID RAIN ON MONOCOT AND DICOT SEED GERMINATION 

D.B. Midtlyng 
Teacher:A.C.Squanito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

What is the effect of acid rain on monocots and dicots using corn and radish seeds to 
determine how it will effect the earth's food supply? The corn Zea mays saccharata 
and radish Raphanus sativus seeds were left to soak in water in an atmosphere. 
Calcium carbonate and hydrochloric acid were added· to the atmosphere to create the 
effect of acid rain. The com seeds were placed in 2 em. diameter wells filled with tap 
water. The radish seeds were placed in 1 em. diameter wells also filled with tap water. 
The surrounding wells were filled with water and one drop of universal indicator was 
added to each (except well D6). Well 06 contained the calcium carbonate and the 
hydrochloric acid. The indicator color changed from a light purple to an orange 
color that indicated that it was indeed an acid rain environment. Three of each seed 
were left in the tray for 1, 3 and 5 days. These sets of seeds were designated as 1, 2 and 
3 respectively. The seeds were placed between two damp paper towels and allowed to 
grow for 48 hours without light. Com seed 1 grew 31mm, and radish seed 1 grew 
13mm. Com seed 2 grew 12mm and radish seed 2 grew 10mm. Corn seed 3 grew 11mm 
and radish seed 3 did not germinate. A control set of seeds was germinated and 
allowed to grow for 48 hours. The corn seed grew 40mm and the radish seed grew 
12mm. The acid rain environment did cause a stunt in growth in the seeds, and high 
amounts of acid rain can hurt our food supply. The longer the period of exposure, the 
less they grew. For future study, I recommend the study of different seeds in the same 
experiment, to see if certain plants reduce the acid in the acid rain environment. 
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FAMILIAL COPING WITH PARENTAL MULTIPLE SCLEROSIS 

Brian M. Sullivan 
Teacher: Margery Weitkamp 
Chaminade College Preparatory, 7500 Chaminade Avenue, West Hills, CA 91304. 

This study was conducted to find a link between the level .of multiple sclerosis (MS) 
disability and the two categories of family coping (emotion-focused (EF) and 
problem-focused (PF)). Of equal concern was to assess the different coping strategies 
used by families afflicted with parental multiple sclerosis. Stress is thought to trigger 
the disease which is why coping has become an important factor in successfully 
dealing with MS. Ten families, with one parent afflicted by multiple sclerosis in each 
family, were asked a series of questions. The author compared the use of both EF and 
PF coping. The results showed more PF coping strategies were employed than EF 
coping. They also showed that coordination/integration, information seeking, and 
alternative rewards were very common coping strategies. There was no correlation 
between level of disability and the type of coping strategies used. The author 
concluded that most of the coping strategies used were positive. Because of this, they 
found it easier to adapt to the disease. This study and other studies could be used to 
organize stress management programs or MS support groups. 

1331 

EFFECTS OF BEAN SEEDS GERMINATED IN A CONTAMINATED ENVIRONMENT 

M.Lim 
Teacher: A.C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

This study examined the germination of bean seeds in a contaminated environment 
which can be used as an example for controlling the world's food supply. 3 bean seeds 
were placed in a microplate, each in a separate cell with water. Other beans were 
placed in the microplate but will not be considered in this experiment. The seeds 
were exposed to a mixture of calcium carbonate and 1 ml of hydrochloric acid in a 
nearby cell. The universal indicator in the other cells, one drop in each cell, 
revealed that the pH ranged from 6.8-7.5. This was evident because the indicator 
changed from orange to green. The beans were removed after one week in a plastic 
baggie and allowed to germinate between two wet paper towels in a dark corner. 24 
hours later, 2 beans germinated and 1 cracked and did not germinate, revealing a 
66.7% germination result. 2/3 of the beans were able to germinate because the 
environment had an ideal pH of 6.8-7 .5, revealing that not enough calcium carbonate 
was added to create a more contaminated and acidic environment. Therefore beans 
should be germinated in such conditions, with a pH of 6.8-7.5, to be effectively grown 
for the world's food supply. I recommend that bean seeds should be tested again by 
adding more calcium carbonate to create a more acidic environment. This experiment 
would reveal the effects of contamination of acid rain on beans and would be an 
example for us to stop contaminating our food supply. 
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THE AMOUNT OF ORGANISMS LMNG IN A SOIL COMMUNITY 

Armen Akaragian 
Teacher: Mrs. DerMegerdichian 
Holy Martyrs Armenian Elementary and Ferrahian High School, 5300 White Oak Ave, 
Encino, CA 91316 

The purpose of this experiment was to determine the amount of organisms living in a 
soil community by studying the amount of carbon dioxide given off. 5 beakers were 
used. #1 had water, #2 glucose and water, #3 soil and water, #4 water and twice as 
much soil as #3, and #5 had soil, water, and glucose . . Each mixture was untouched for 
24 hours. The content from each beaker was poured into each of 5 smaller beakers. To 
each beaker 3 drops of phenophtalein was added, and then 1 drop of .OlM sodium 
hydroxide. Additional drops of 2, 2, 12, 22, and 35 respectively of .01M sodium 
hydroxide solution were added to each beaker until the contents turned pink. The 
results were that the beaker with soil water and glucose had the most organisms. 

1333 

EFFECTS OF ACID RAIN ON BEAN AND RADISH SEED GERMINATION 

D.S. Puathasnanon 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined the germination of bean seeds, Phaseolus nanus, and radish 
seeds, Raphanus sativus, while in an acid rain environment. The experiment 
simulated the radish and bean seeds in a very destructive form of pollution, 
otherwise known as acid rain. Each of the seeds were germinated between two damp 
paper towels. Tap water was then filled into each of the wells in the microplate, 
except the middle well. The seeds were distributed into the larger wells (one seed in 
each well) and a small piece of chalk (calcium carbonate) was put into the soda straw 
(about 2.5 em.) was placed in the dry middle well. One drop of universal indicator was 
added to each of the remaining wells. Additional pieces of soda straw were then put 
in the bag which was then closed and secured. With a pencil, I then punched a small 
hole in the sandwich bag directly over the middle well, and dropped 1 mL of 
hydrochloric acid (HCI), causing the well to overflpw and the liquid to turn a 
pinkish-purple color. The experiment was then taken to the front porch and set out 
of the way of interference. This experiment was incomplete due to an unexpected 
incident, leading to contamination and the spillage of contents. For better and more 
complete results, please place the experiment seduded from the reach of others. 
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WHICH FERMENTED SUGAR BEST RESEMBLES ETHYL ALCOHOL? 

A.S. Karp, S. Dudelson, M. Seror 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Highway, Calabasas, CA 91302 

The purpose of this study was to determine which type of sugar best produces ethyl 
alcohol using the process of fermentation. The constant variables were water and 
yeast. The experimental variable was the type of sugar. Twelve grams of yeast and 15 
ml of water at 2rc were used throughout the experiment. The solution of sugar 
(glucose), yeast, and water was placed on a hot plate and heated at a constant 
temperature of 33.3°C . After forty-five minutes, we observed alcohol being produced. 
We tried the same experiment again, but this time powdered sugar was supplemented 
for the glucose. After both tests were complete, 7 ml of the new solution was made. We 
tested both solutions with commerdal ethyl alcohol for chemical reactions. All three 
were compared for boiling point and density. The glucose boiled at 24° C and its 
density was 3 g I ml. The boiling point of the powdered sugar was 26° C and its density 
was 4 g I ml. The commercial brand boiled at 23.4° C and its density was also 3 g I ml. 
Both sugars were fairly accurate in our study. However, my conclusion is the glucose 
closely matches ethyl alcohol. 

1335 

EFFECTS OF ACID RAIN ON THE GERMINATION OF SEEDS 

D. S. Chan 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This study examined the question of the possible effect of acid rain on the 
germination of bean seeds, Phaseolus nanus, and radish seeds, Raphanus sativus. We 
took the six seeds (three of each) and germinated them over a period of one night 
between two wet paper towels. We then placed the microplate into a stream of tap 
water to fill the wells. Next, we took the seeds and distributed them into the wells. We 
removed water from well B6 and placed the calcium carbonate {piece of chalk). After 
that we proceeded to insert a piece of soda straw about 2.5 em. into the well and added 
one drop of universal indicator to each of the remaining wells. We then placed pieces 
of soda straws the same length as the previous straw into wells Al, A12, Bl, B12, Dl, and 
D2. When we finished with that, we placed the whole microplate into a zip-lock 
sandwich baggy and sealed it. Using, a pencil we then poked a hole over well B6 and 
filled a plastic pipet with about 1 ml of hydrochloric acid. We placed the pipet over 
the hole over well B6 and added the hydrochloric acid in one drop at a time. It foamed 
up when the drops were added and some of it distributed to the surrounding wells, 
which turned a pinkish color on contact. Once the lab was finished, we placed the 
baggy and its contents on the front porch. Our experiment was not completed 
however, because our wells were contaminated due to an accidental spilling, of wells. 
For further studies it would be profitable for the research to be conducted in a place 
secluded from public access. 
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THE EFFECTS THAT DIFFERENT ENVIRONMENTS HAVE ON MILK FAT 
CONSISTENCY 

Nicole Rocklin, Steven Ginter, Bonnie Muirhead, j. Ross 
Teacher: Mrs. A. Morton 
Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

The purpose of this study was to find out if different fat consistencies in milk are 
affected by different climates. In our project we used five different milk fat 
consistencies (nonfat, lowfat 1%, lowfat 2%, half and half, and homogenized), four 
different environments (refrigerator, under a window, on an outside balcony, and 
under a dark cupboard). The refrigerator was our control group. All of the milk was 
placed in clear plastic cups, with exactly eight ounces of milk in each. The 
experiment lasted for seven days and was observed once daily. The milk that was 
placed in the refrigerator was completely unaffected and contained zero mold, color 
change, curdling, and was drinkable. The nonfat milk was the most unaffected. In all 
environments, except for the refrigerator, the nonfat milk separated into a watery 
liquid that rose to the top, and a yogurt consistency that stayed at the bottom of the 
cup. The lowfat 1% and lowfat 2% milk had the same effects. They both turned a light 
yellow color with little mold and a strong odor. The half and half milk was the most 
affected. It turned completely solid in all of the environments except for the 
refrigerator. It grew extreme amounts of mold and had the worst odor. The mold 
formed from the opening of the spores in the milk. The spores open from hot 
temperatures and stay closed in colder temperatures. The homogenized milk was the 
only milk that curdled under these conditions. It had thick colonies of milk and 
turned very yellow. The environment that affected the spoiling process of milk the 
most took place under the window because that is where the highest temperatures 
are. Our group's hypothesis was that outside on the ba)cony the most spoiling would 
occur. We actually learned that the cold air at night helped to refrigerate the milk. 
Our conclusion is that the darker the place is, the higher the temperature, and the 
higher the milk fat, the faster the rate of spoiling. 
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EARTHWORM BEHAVIOR 

Sophia Mikhael 
Teacher: V. Der Megerdichian 
Ferrahian High School, 5300 White Oak Ave., Encino, CA 91316 

This study examined how earthworms respond to gravity. The worms were 
experimented on a flat surface cardboard and a 10 degrees angle cardboard. The 
cardboard was cut in half with a line, that made both sides of the cardboard have 
equal length and width. Then the worms were tested in a 10 degree angle cardboard. 
The number of worms that had passed the line on the cardboard when it was either 
flat, high, or low, was recorded. This experiment was done 5 times for a minute each 
with 5 worms. For all the 5 times the worms were being experimented on a flat 
surface, all 5 worms didn't pass the line. But when the worms were put on the 10 
degree angle cardboard, all 5 worms went down the cardboard on a flat surface. This 
proved that gravity had an effect on the worms. The result suggested that the worms 
move toward gravity. 
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DEVELOPMENT OF THE GERMINATION OF SEEDS IN AN ACID RAIN 
ENVIRONMENT 

S. Wang 
Teacher: A.C. Squatrito 
Granada Hills High School/CSUN Magnet, 10535 Zelzah Avenue, Granada Hills, CA 
91344 

In this study, the effects of an acid rain environment on the earth's food supply was 
determined by an experiment conducted with monocots and dicots in a simulated rain 
environment. The acid rain was formed by dissolving calcium carbonate and 
hydrochloric acid, simulating a factory to produce the necessary polluting gases. The 
pH was determined to be 3.0 to 3.5 by the universal indicator. Three corn seeds, Zea 
mays genus, Gramineae family three radish seeds, Raphanus genus, Cruciferae 
family and three wheat seeds, Triticum genus, Gramineae family, were separately 
soaked in the wells of a microplate for 24 hours. Then one of each type of seeds were 
placed between wet paper towels and left in a cool, dark place. After 36 hours, 
another seed of each type was removed from the microplate, and the last 3 seeds were 
removed after 48 hours. The seeds were given a period of 15 days to germinate. After 
the 15 days, it was observed that none of the seeds had germinated and all of them 
were extremely soggy. One radish seed grew a fungus-like mold. These results 
suggest that the seeds had drowned in the acid rain. This experiment determined that 
excess amounts of acid rain could affect the earth's food supply by drowning existing 
crops and preventing further germination, which would cause reduction in crops. 
Recommendations for future study would be to determine the maximum amount of 
water and acid rain that could be used for the successful germination of the seeds. 
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THE EFFECTS OF ACID RAIN ON CORN, RADISH, WHEAT AND BEAN SEEDS 

S.Y. Chun 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This experiment examined the germination of com, radish, wheat and bean seeds 
after being in an acid rain (carbonic acid) environment with a weak pH level of 
6.5-7. I began by placing the seeds in the microplate with a little water. Moving on, I 
filled the remaining wells with tap water except for one well. Then with a beral 
pipet, I put in one drop of indicator solution in the wells with tap water. On the empty 
well, I put some scraped chalk and placed a one inch straw. Finally I moved the 
microplate in a plastic baggy and closed it tight. I then poked a hole right above the 
straw and dropped one ml of hydrochloric acid, also known as vinegar. Three days 
later, I removed the seeds and placed them in between two paper towels in a dark 
place, my closet. I repeated it two times. If, at any time, the paper towels were dry, I 
sprinkled some tap water. The results in the first set of seeds were that all of them 
grew just fine. The com seed grewr but there was some fuzzy hair around the stem. As 
the radish seed grew, the skin of the seed peeled of. Other than that it germinated. 
The radish seed started growing slow at first but later it began growing fast. The bean 
seed grew the most and the fastest. On the second set of seeds, only the wheat seed 
grew. I recommend for the next person that wishes to do this experiment, to do it 
slightly different. Instead of taking out the seeds and · germinating them in between 
two paper towels, germinate them in the baggy by placing some soil in the wells and 
then put the seeds in there. This would be a different approach to the experiment. 

1340 

SOIL CHEMISTRY 

Eliza Ouzounian 
Teacher: Mrs. V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave, Encino, CA 91316 

This study examined the acidity of different samples of soil. Soil samples were taken 
from the freeway, vegetable and rose garden respectively. Meanwhile, red cabbage 
indicator was prepared. The color change control was determined by using Clorox 
which turned the blue color to yellow and Windex was used as a base, which turned to 
a dark green. Each of the soil samples were mixed with water and the filtrates were 
tested. The soil sample from the freeway showed greater acidity level than the rose 
garden, while the vegetable garden soil was almost neutral. 
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THE EFFECTS ON DICOT AND MONOCOT SEEDS IN AN ACID ATMOSPHERE 

Isaac]. Lim 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue. Granada Hills. CA 91344 

This experiment involves how an acid atmosphere affects dicot and monocot seeds. 
This experiment is important because it will make us be familiar with seed 
germination. The first step was to set up the experiment which was to fill the 
microplate with water and place the bean and radish seeds inside their appropriate 
wells. Those that contained the seeds were only to be half-filled. The next phase was 
to place a drop of universal indicator into each well except the ones containing seeds. 
However, one of the wells was to be left empty so that a small lump of calcium 
carbonate could be placed in it and when combined with HCL, it simulated a factory 
that produces polluting gases (carbonic acid). Over a period of 2 weeks I have 
germinated the bean Phaseolus and radish Raphanus sativus seeds. In 3 day intervals 
I have observed the seeds at 7:00p.m.± 30 minutes. The fourth day all the seeds started 
to grow slowly. On the seventh day the beans grew considerably better than the 
radish. The eleventh day only the radish seemed to have grown but I noticed that one 
of the bean seeds was not growing at all since the seventh day. On the last day all of 
the seeds grew except one bean seed. The outcome of this experiment is that all the 
radish seeds grew and only 2 out of 3 bean seeds grew. The reason for the one bean 
seed not growing is unknown. My hypothetical guess is that due to the carbonic acid 
atmosphere it affected the seed in some way or it could be just human error. In 
comparison, the radish were less affected by the acid atmosphere than the bean 
seeds. For future studies I recommend performing this experiment for a longer 
period of time and also have a control so that more accurate results can be obtained. 
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GAS EXCHANGE IN MICROORGANISMS 

Adela IDloa Barnouty 
Teacher: V. Der Megerdichian 
Holy Martyrs Ferrahian Armenian High School, 5300 White Oak Ave., Encino, CA 
91316 

This study examined whether or not unicellular organisms, such as yeast and 
bacteria, exchange gases with the environment. 3 test tubes were filled to a height of 
3 em. with Bromythymol blue solution, then 2 drops of yeast was added to one of the 
test tubes and 2 drops of bacteria (in bean water) was added to another one of the test 
tubes. The third was used as a control. 3 other test tubes were fllled to a height of 3 
em. with Methylene blue solution, 2 drops of yeast was added to one of the test tubes 
and 2 drops of bacteria (in bean water) was added to another one of the test tubes. The 
third was used as a control. Oil was added to the 3 test tubes fllled with Methylene blue 
solution. These 6 test tubes were incubated at 3rC, for 24 hours. The color change of 
the Bromythymol blue solution to an orange color indicated that carbon dioxide gas 
was released. The color change of the Methylene blue solution to a light blue color 
indicated that oxygen gas was used. The results prove that microorganisms do 
exchange gases with the environment. 
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TRANSFORMING GROWTH FACTOR-B1 ALTERS THE SHAPE OF THE 
OSTEOBLAST -LIKE MC3T3-El CELLS 

D.j. Yamaguchi 
Teacher: M. Weitkamp 
Chaminade College Preparatory, 7500 Chaminade Avenue, West Hills, CA 91304 

The growth of bone-forming cells called osteoblasts can be influenced by a number 
of different growth factors. I am examining ·one particular growth factor, 
transforming growth factor-B1 (TGFB!) to see how different doses of this growth 
factor (0.02 ng/mL, 0.2 ng /mL, and 2 ng /mL) change the shape of MC3T3-El cells 
which are osteoblast-like cells. I plated 49,000 MC3T3-El cells per 25 mm round glass 
coverslip in a culture medium called minimal essential medium, alpha modification, 
and then added the different concentrations of TGFB1 to the cells grown on the 
coverslips. After twenty-four hours of growth in a tissue culture incubator, I 
observed the cells using a video camera attached to a microscope and recorded 
computerized images of the cells. Images of the cells treated with or without TGFB1 
were then analyzed using an imaging program called Image 1/AT. I measured the 
widest points between sixteen cells from each image. I found that the cells treated 
with 0.02 ng/mL of TGFB 1 were in general, small and round although there were a 
few clumps of short, spindly cells. With 0.2 ng/mL of the growth factor, there also 
appeared to be groups of short and spindly cells, but many of the cells were small and 
round. The majority of cells treated with 2 ng/mL of TGFB1 were elongated and 
spindly. Cells not treated with TGFB1 were mainly large and rounded although there 
were very few small, spindly cells. When cell lengths were measured from the 
computerized images, I found that most of the cells treated with 0.02 ng/mL of TGFB1 
were a little longer than the untreated cells. Many of the cells treated with 0.2 ng/mL 
of TGFB 1 were about the same length as the cells treated with 0.02 ng/mL of TGFB1 . I 
also found that the cells treated with 2 ng/mL of TGFB1 were slightly longer than the 
cells treated with 0.2 ng/mL of TGFB1. Each image had about one or two cells that were 
significantly longer or shorter than the majority of the cells. I conclude that 
treatment with higher doses of TGFB 1 under the specific tissue culture conditions and 
numbers of MC3T3-El cells plated resulted in more noticeable effects on cell shape 
and length. 
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EFFECTS OF A CONTINUOUS ACID ATMOSPHERE ON SEED GERMINIATION 

Y. P. jacobs, A. Pimpan 
Tea~her: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

This experiment tested how radish, Raphanus sativus, and com, lea mays saccharata, 
seeds were effected by acid rain when germinated. The study is of great importance 
because it deals with how acid rain may or may not effect specific crops grown 
through germination and to what extent. Water was poured in a microplate, filling up 
all of the wells. Next, 3 radish seeds were placed in wells al, a2, and a3. 3 corn seeds 
were placed in wells AI, A2, and A3 on the same microplate. The water was taken out 
of well D6, then calcium carbonate (chalk) was added. Universal indicator was 
distributed to all wells except those containing corn seeds and chalk. Hydrochloric 
acid (HCl) was put into the well with chalk to produce carbon dioxide which was 
dissolved in water to make the acid rain atmosphere. Lastly, the microplate was 
placed in a plastic bag creating an environment. As a result of the experiment, none 
of the radish seeds grew, 2 of the com seeds molded, and one corn seed grew. For 
future experiments, do not add universal indicator to radish seeds because it may 
have had a reverse effect on growth. You may also want to check what level of pH 
effects the growth of monocots and dicots to determine what concentration of acid 
makes a difference in growth. 

1345 

EFFECTS OF UV LIGHT ON PHOTOTROPIC FUNGI 

L. V. Baumbach 
Teacher: L. Hasz 
Notre Dame High School13645 Riverside Dr. Sherman Oaks, CA 91423 

The idea this investigation explored was that UV light has adverse effects on the 
growth and reproduction of the fungi Pilobolus crystallinus. The fungi was grown on 
rabbit dung in agar in six separate petri dishes. The petri dishes were placed in three 
groups of two under varied levels of UV light. The dish closest to the light source had 
UVA readings of .914 mW and the UVB readings were 10.6 mW. The dish 20 em away 
from the first dish had UVA readings of 1.6 mW and the UVB readings were 5.36 mW. 
The third dishes had very low UV readings, and low light exposure. The dish 20 em 
from the source produced 2 generations of fungi, but the others produced only the 
first generation. These preliminary results show that phototropic fungi is harmed by 
uv light. 
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EFFECTS OF ACID RAIN ON THE GROWTH OF MONOCOT AND DICOT SEEDS 

A. Kaushal 
Teacher: A.C. Squatrito 
Granada Hills/CSUN Magnet High School, 10535 Zelzah Avenue, Granada Hills, CA 
41344 

This study examined the effects acid rain on the growth and production of monocot 
and dicot seeds using corn seeds, Zea mays, radish seeds, Raphanus sativus~ and bean 
seeds, Phaseolus. A microplate was filled with tap water. The seeds were then placed 
in the wells with tap water, and a drop of Universal Indicator was diluted with water 
in the other wells. Water was taken out of well D6 and a piece of straw, about 0.5 em 
with chalk powder, was placed in that well. Chalk was used as calcium carbonate~ The 
microplate was then placed in ·a plastic sandwich bag. A pipe was filled with 
approximately 1 mL of hydrochloric acid. A small hole was made directly over well D6 
and 3 to 7 drops of Hydrochloric Acid was added at times. The hole was then sealed 
with scotch tape. The pH level was about 3.0 to 3.5, inside the plastic sandwich bag. 
The germination of the seeds was done by placing a damp paper towel on a plate. The 
seeds were placed on that damp paper towel and the seeds were then covered with 
another damp paper towel. Three days after germination, nothing had happened to 
the seeds. Four days later, the corn had grown a spout, the radish had no change, and 
the bean had split in half. After five days all the seeds had grown a sprout. For 
further and better results I recommend the seeds germination should have lasted for 
a longer period of time. 
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·EFFECTS OF ACID RAIN ON THE GERMINATION PROCESS OF SEEDS 

A.C. Choi 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

The purpose of this experiment was to examine the effects of germination process of 
corn seeds, Zea mays sucharata, bean seeds, Phaseolus nanus, and radish seeds, 
Paphanus sativus, when it is exposed to acidic environment. This experiment would 
help us understand the possible effects of acid rain on the germination process of the 
seeds . This experiment evolved around a sealed off simulated atmosphere which 
contained the microplate that housed the seeds and the source of acid rain. The acidic 
atmosphere was obtained through the mixture of calcium carbonate (chalk) with HCI 
creating carbon dioxide. Acid rain was formed by carbon dioxide mixing with water 
creating carbonic acid which entered the water cycle. Each of the 3 seeds were taken 
out in intervals of 2, 5, and 9 days. The com seed day 5 created wrinkles suggesting 
that it drowned, and day 9 formed a fungus. After each removal of the seeds, the seeds 
were placed between 2 damp paper towels and placed in a dark place. After 20 days of 
germination, all of the seeds failed to germinate. The results suggest that either the 
seeds were drowned or the acid rain did effected the germination process of the seeds. 
Also, the accurate pH level was not obtained due to the failure to record the initial 
color of the wells that contained the universal indicator. For future experiments 
similar to this, refrain from filling the wells of the microplate that contains the seeds 
with too much water to prevent drowning the seeds. Also, keep a detailed record of 
observations everyday to obtain accurate results. 

1348 

HOW BREAD MOLD AFFECTS ORDINARY BACTERIA 

DuyNguyen 
Teacher: Fr. Chris Kearney 
Saint Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This study observed how certain bread molds interact with certain kinds of ordinary 
bacteria. The purpose was to see if the mold could produce chemicals that would keep 
the bacteria from growing near the molds. The bacteria was grown in a controlled 
environment with the mold. The culture was examined on a daily basis to see if the 
mold restricted the growth of the bacteria. All cultures were kept under the same 
conditions. After seven days of examinations, it did not seem to affect the bacteria-'s 
growth. This is probably because the bacteria posed no threat to the mold. The 
bacteria may be. immune to the mold's defense but I do not think this was the case 
since the bacteria probably had no prior contact to the mold. 
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THE EFFECT OF THE GERMINATION OF MONOCOT AND DICOT SEEDS IN A 
CARBONIC ACID ATMOSPHERE 

T.Low 
Teacher: A. C. Squatrito 
Granada High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This study examined the germination of a bean, Phaseolus, seed as the dicot and a 
radish, Raphanus sativus, seed as the monocot in a carbonic acid atmosphere with a 
pH reading of 3 to 3.5 indicated by the universal indicator. This study is important so 
that we may learn how plants germinate in a carbonic acid atmosphere such as the 
rain forest. The carbonic acid atmosphere is f.ormed by dissolving carbon dioxide in 
water. I germinated the seeds over a period one day, four days, and seven days. The 
results after the first day and fourth day: the bean and radish seeds grew normally 
and sprouted, but after the seventh day the bean had not changed, and the radish 
sprouted and grew normally. The reason for the result of the no change of the 
germination on the bean seed after the seventh day is unknown, but I have a 
theoretical idea on why the bean seed did not grow or germinate. The idea is that the 
carbonic acid atmosphere might have slowed down the germination of the bean seed 
as it stayed longer in this artificial atmosphere or it might have been human error 
in that I did not germinate that seed properly. For future studies on this experiment I 
advise that you should see how a carbonic acid atmosphere effects the plant growth 
after it has been germinated. For further study on this experiment you should do this 
experiment on a longer basis and with a variety of seeds to see the effects the 
carbonic acid atmosphere has on other kinds of monocots and dicots. 

1350 

AN ORIGINAL HYDROPONICS SYSTEM WITH Brassica rapa 

L Raffo, j. Novotney, G. Thurston, M. Hedvat, M. Powers 
Teacher: M. Weitkamp 
Chaminade College Preparatory, 7500 Chaminade Avenue, West Hills, CA 91304 

We designed and built a hydroponics system in order to grow various genetic crosses 
of Brassica Rapa under artificial light. The water delivery system was composed of an 
elevated water tower which distributed water evenly into three PVC pipes covered 
with paper towels, a cardboard roll, and chicken wire. The PVC pipe had 
proportionally drilled holes that allowed the water to ·saturate the paper towels, 
which maintained the moisture in the cardboard tube seed beds. Nutrients were 
delivered to the plants via an atomizer system. 108 plants were dispersed on three 
hydroponic PVC pipes. Another 54 plants were distributed into three plastic trays 
containing pumis which nutrients had also been transferred via the atomizing 
system. A collection system was designed to gather the water into a single container 
for possible reuse. 
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EFFECTS OF PLANT COLOR GERMINATED IN AN ACID RAIN ENVIRONMENT 

j.Y. Kim 
Teacher: A.C. Squatrito 
Granada Hills High School, 10535 Zelzah Ave., Granada Hills, CA 91344 

This experiment examined the effect of acid rain on seeds. Both monocot and dicot 
seeds were placed in a miniature world made of a ziplock lunch bags, and there it was 
contaminated by acid rain which was made of a small amount of chalk with few drops 
of hydrochloric acid and a drop of universal indicator in each well. The seeds were 
kept in a microplate with water in the miniature world, but there was just enough 
water so the seeds would not drown. The miniature world had a pH level of 3 to 3.5. 
After 3 days the seeds were germinated in between two moist paper towels without 
sunlight. Although all the seeds were exposed to a carbonic acid environment, some 
seeds stared to sprout, with the exception of a few. When the seeds were taken out of 
the germination process, it was noted that most of the monocot seeds grew bacteria. 
The seeds were then kept in a clear 35mL film canister, which allowed light in for 2.5 
weeks. They showed continual growth in the canister although bacteria was present 
in some cases. The sprout of the bean seed and corn seed showed a pale green color 
indicating either that the canister allowed less light in or the bean and corn did not 
absorb all red and blue light as evidence to the pale green color. For further 
experiments, it is recommended that the seeds be contaminated in a miniature world 
with other substances to see if it has the same effect. Another suggestion is to find 
out 'if the acid rain caused the sprout to become pale green. 

1352 

EFFECTS OF UV A AND UVB ON CROP PLANTS 

A.C. Eusebio, E.E. Eustaquio 
Teacher: L.W. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examined the effects of UV A and UVB radiation on selected crop plants. A 
control and an experimental group of crop plants were planted. The experimental 
group was exposed to a controlled amount of UV A and UVB. Where applicable, stem 
width height and# of nodes were recorded for both experimental and control groups. 
Pisum sitivum and Zea mays in the experimental group exhibited stronger and 
thicker stems at the early stages of growth. The Pisum sitivum and Zea mays in the 
control group, however, demonstrated physical weakness in stem growth. In the 
control group of Raphanus savitus, the plants grew in a normal and healthy fashion. 
The Raphanus savitus, in the experimental group at first exhibited healthy growth 
patterns but later began to wilt. The experiment suggests that UV A and UVB exposure 
to Pisum sitivum and Zea mays is not harmful to its initial stages of growth, while it 
may be damaging to Raphanus savitus. 
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CRITIBITS AND PREDABYTES 

Steven Goldberg 
Teacher: M. Weitkamp 

journal of Student Research Abstracts 

Chaminade College Preparatory, 7500 Chaminade Ave, West Hills, CA 91304 

With this program, I have modeled an ecosystem containing four autotrophs and two 
heterotrophs. The ecosystem evolves in a round world with four seasons. Each season 
has a different effect on both the food supply (autotrophs) and the creatures 
(heterotrophs). Creatures indude both male and female critibits (herbivores) and 
predabytes (carnivores). Each creature has a different genetic code that defines how 
they will perform in the environment. In the summer, food grows at a slow rate and 
the creatures move the fastest, having nothing to do but eat. In the fall, food starts to 
die and the creatures have to start looking longer to find their next meal. In the 
winter, the food that remains begins dying at a rapid rate and the creatures 
hibernate with occasional waking moments. In the spring, the food begins to grow 
back and the females creatures go into heat. The males look for females in heat and 
mate with them, producing from one to five offspring. The offspring have genetic 
mixtures of the parents genes with some random factors applied. This system 
continues to evolve creating creatures that are more fit to survive in the 
environment. 

1354 

EFFECTS OF DIFFERENT WAVELENGTHS OF VISIBLE LIGHT ON SWEET BASIL 
SEED GERMINATION 

E P. Leverich 
Teacher: Fr. C. Kearney 
St. Francis High School, 200 Foothill Boulevard, La Caii.ada, CA 91011 

This study examined the effects of certain color lights on the speed and amount of 
sweet basil seed germination. An aquarium was ·divided into four sections, and each 
section was covered with one of four colored filters. The four colors were red, blue, 
green, and white. Fifteen seeds were planted in each pot, and each pot was placed in a 
different color section of the aquarium. Each pot received 25 m1 of water a day for 
two weeks. The experiment was done twice. Both times, the section with the white 
filter had the fastest germination time, about 9 days. It also had the most seeds 
germinate, about 10 seeds. Red followed, with about 7 seeds in about 11 days. Blue 
came next with about 5 seeds in about 11 days. Green came last, with no seeds 
germinating within two weeks. The results suggest that the use of white light when 
growing sweet basil will yield the most plants in the shortest time. 
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CAN HOUSE CATS BE TRAINED TO SEE IN COLOR? 

A.J. Hewko, J.D. Trinity 
Teacher: Fr. C. Kearney 
Saint Francis High School, 200 Foothill Blvd., La Canada, CA 91011 

In testing this question we tried to determine if common house cats could be trained 
to recognize basic colors. Two common household cats were tested. They were 
frequently exposed to color platlets while eating. The color they were exposed to was 
always the same and was the color blue. After three weeks of exposing the cat to the 
color platlet, the platlet was then joined by three other colors in a contraption. The 
contraption contained four corridors in which a different color was placed on each. 
Food was then placed behind the blue door. We carefully monitored the cats to see if 
they would recognize the color behind which the food was placed. The tests were 
repeated several times to confirm our results. The results suggest that the cats can be 
trained to recognize basic colors. 
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SHORT-TERM EFFECTS OF LOW-FREQUENCY ELECTROMAGNETIC FIELDS ON 
PLANTS 

V. S. Makhijani, E. M. Akutagawa 
Teacher: Mrs. A. Morton 
Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

The purpose of this study was to show the effects, if any, of electric and magnetic 
fields (EMFs) given off by household appliances on living organisms. A gauss meter, 
an instrument that measures the strength of magnetic fields in terms of milligauss 
(mG), was used to chart areas of varying intensities of these fields. Areas such as 
those in front of microwaves, televisions, computers, and electric stoves gave very 
high readings (up to 1,500 mG), except only when the appliance was on. In such 
areas as in front of analog clocks and underneath lights and heaters gave medium 
readings (up to 75 mG) but consistently gave off fields. To test the potency of the 
fields given off by the appliances, .16 primroses of approximately the same size and in 
good health were placed in areas of different levels of EMFs. The plants were allowed 
28 days of growing time in which they received equal amounts of light and water. 
They were then compared with all of the other plants. The two plants used as controls 
for the experiment (grown in .5 mG) appeared to be healthy looking and had grown 
1-2 inches in height since the start of the experiment. The plants grown under weak 
consistent EMFs showed little change except that a few of them had shriveled-up 
flowers. Plants that were grown in front of the microwave oven also showed little 
change, although they looked slightly worse and were shorter than the controls and 
the ones grown in medium levels of the fields, due to the fact that the appliances 
were too far away from the plant and were not on frequently enough to effect the 
plants. However, plants grown in front of televisions and computers all had a few 
yellow leaves on the side of the plant facing the screen, especially the ones grown by 
the ones that were used very frequently. They had many shriveled, dying, and dead 
flowers and most had not grown more than 1 inch in height. When placed next to the 
control plants, a dramatic difference was shown and there was no doubt that some 
hidden factor had contributed to their condition. It was then concluded, since the 
higher and more frequent the dose of EMF was, the worse the condition of the plant 
was, that low-frequency electromagnetic fields had considerable harmful effects on 
the growth of the plants. 
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WHAT IS THE PREFERRED CONCENTRATION OF FOOD SUPPLY FOR A YEAST 
POPULATION? 

E.H. Delshad 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

The purpose of this investigation was to determine which of the three concentrations 
of water and light molasses would allow populations of yeast, Saccharomyces 
cerevisiae, to carry on fermentation at the greatest rate. For the control group, 25 ml 
of distilled luke-warm water and 25 m1 of light molasses were put into a graduated 
cylinder and mixed. For group I, 12 ml of the water and 38 m1 of light molasses; and 
group II, 38 ml of the water and 12 ml of light molasses were administered in the 
same way. Equal measurements of 175 mg of dried yeast were added to each group, 
and all three groups were then set in a warm dark place. The amount of carbon 
dioxide bubbles manufactured by the yeast were observed and recorded (in ml) for 
each group. Once every day, for 14 days. After repeating the experiments it was 
calculated that the average total amount of bubbles for the control group was 5. 7 ml; 
group I averaged 7 ml; and group II averaged 1. 7 ml. Because the largest amount of 
yeast activity was in group I, the results suggest that Saccharomyces Cerevisiae 
prefer living conditions with a greater concentration of molasses to water. 

1358 

THE EFFECTS OF ULTRAVIOLET RADIATION ON Pisum Sitivum EXPERIENCING 
THE GREENHOUSE EFFECT 

D. Kwak 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91423 

This study examines how Pisum Sitivum grew, when placed within a container where 
conditions simulated the greenhouse effect, combined with exposure to ultraviolet 
rays. When the plants sprouted, plastic bags were placed over them allowing 100% 
humidity allowing for increased light absorption. It has been found that 
temperatures within the greenhouse set-up were one to two degrees C higher. The 
plants exposed to ultraviolet rays grew basically the same as those which weren't. It 
is too early to draw any conclusions. The environmental factors within the 
containers will have to be altered to complete the experiment. 
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EFFECTS OF ETHYLHEXL, P-METHOXICINNAMATE, AND OXYBENZONE 
(SUNBLOCK LOTION) ON THE GROWTH AND CHLOROPHYLL CONTENT OF Zea 
mays 

S.j. Youssef 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this study, the consequences of applying a sunblock, tanning, or moisturizing 
lotion to the leaves of corn seeds while they were growing in their artificial habitats 
was examined. The setup consisted of ten soil pots, each one containing 4 seeds. A 
fertilizer, Osmocote 14-14-14, was also added to .give the seeds supplementary 
nutrients and vigor. An artificial supply of light was given through 3, 60-Watt light 
bulbs positioned on top of the pots. The seeds were left to grow for 19 days, or until 
the plant had enough leaves to endure the weight of the lotion. When the leaves of 
each seed reached a length of at least 6 em., the designated lotion was applied. The 
lotions used include: (1) dark tanning oil--0 SPF (2) dark tanning oil--2 SPF (3) 
suntan lotion--4 SPF (4) sunblock lotion--15 SPF (5) sunblock lotion-20 SPF (6) 
sunblock lotion--30 SPF (7) sunblock Lotion--45 SPF (8) aloe vera gel with lidocaine 
HCL, and (9) after-sun moisturizing lotion. The lotion was applied to each leaf of the 
sprouted seeds in each pot with a cotton swab. Lotion was applied once or twice a 
week, and daily recordings of UV A and UVB were taken. Throughout the seven-week 
period of ·growth, notable changes could be observed. The corn plants which had any 
sort of sun protection factor (SPF) were shorter, more frail, and began to wilt. The 
one with the most damage was that with the 45 SPF. The plants with the aloe vera and 
moisturizing lotion were similar to the control, while the dark tanning oil with no 
SPF was a little larger than the control. The set with the greatest chlorophyll content 
was the control, while all the other plants' chlorophyll content was similar to the 
results of their growth. The results suggest that ultraviolet radiation may play a role 
in the growth of the plant Zea Mays and considerable reduction of it will result in a 
change in the plants' structural and functional components. This experiment is in 
the process of being repeated to confirm the results. 
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EFFECTS OF ETHYLHEXL, P-METHOXICINNAMATE, AND OXYBENZONE 
(SUNBLOCK LOTION) ON THE GROWTH AND CHLOROPHYLL CONTENT OF Zea 
mays 

S.J. Youssef 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

In this study, the consequences of applying a sunblock, tanning, or moisturizing 
lotion to the leaves of corn seeds while they were growing in their artificial habitats 
was examined. The setup consisted of ten soil pots, each one containing 4 seeds. A 
fertilizer, Osmocote 14-14-14, was also added to _give the seeds supplementary 
nutrients and vigor. An artificial supply of light was given through 3, 60-Watt light 
bulbs positioned on top of the pots. The seeds were left to grow for 19 days, or until 
the plant had enough leaves to endure the weight of the lotion. When the leaves of 
each seed reached a length of at least 6 em., the designated lotion was applied. The 
lotions used include: (1) dark tanning oil--0 SPF (2) dark tanning oil--2 SPF (3) 
suntan lotion--4 SPF (4) sunblock lotion--15 SPF (5) sunblock lotion-20 SPF (6) 
sunblock lotion--30 SPF (7) sunblock Lotion--45 SPF (8) aloe vera gel with lidocaine 
HCL, and (9) after-sun moisturizing lotion. The lotion was applied to each leaf of the 
sprouted seeds in each pot with a cotton swab. Lotion was applied once or twice a 
week, and daily recordings of UV A and UVB were taken. Throughout the seven-week 
period of growth, notable changes could be observed. The corn plants which had any 
sort of sun protection factor (SPF) were shorter, more frail, and began to wilt. The 
one with the most damage was that with the 45 SPF. The plants with the aloe vera and 
moisturizing lotion were similar to the control, while the dark tanning oil with no 
SPF was a little larger than the control. The set with the greatest chlorophyll content 
was the control, while all the other plants' chlorophyll content was similar to the 
results of their growth. The results suggest that ultraviolet radiation may play a role 
in the growth of the plant Zea Mays and considerable reduction of it will result in a 
change in the plants' structural and functional components. This experiment is in 
the process of being repeated to confirm the results. 
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EFFECTS OF WATER ON PETROLEUM PRODUCTS 

S.A. Chavira 
Teacher: Fr. C. Kearney 
Saint Francis High School, 200 Foothill Boulevard La Canada-Flintridge, CA 91011 

This study examined the effects of water (H20) on Petroleum products and the 
materials lubricated by the Petroleum products. Water in itself is a corrosive liquid 
which attacks metal products. Petroleum products (oil), for instance, are used for 
lubrication and the protection of metals. The experiment included the effects of 
water within diesel fuel oil and how water effected engine performance and 
components. Rust and clogging of fuel components occurred without "treating" the 
fuel oil with a water reduction additives therefore creating unburned fuel (smoke) 
which contributes to smog. The results would suggest that Petroleum (fuel) 
manufacturers in California should be forced to treat/filter their fuel products at 
service stations which would aid in redudng smog and unnecessary repair expenses. 

1361 

PLANS FOR A MARS VEillCLE 

D.P. Radovdch, J.P. Reeves, M. A Mussack, j. Leach 
Teacher: M. L. Wietkamp 
Chaminade College Preparatory High School, 7500 Chaminade Avenue, West Hills, CA 
91304 

This project consisted of the restoration of a golf cart to convert it to a simulated Mars 
landing vehicle. This vehicle has some, but not all, characteristics of an actual Mars 
vehicle. The vehicle carries a GPS unit, (Global Positioning Satellite) to relay our 
coordinates on our pre-mapped simulated Mars surface. Solar power cells were used 
to help charge the batteries. Cameras are utilized to collect important visual data 
about the surface and environment of Mars. All data is relayed back to home base via 
Ham TV and Ham radio. The vehicle assists in the transportation of supplies, various 
test samples and people. The Mars vehicle is an integral contribution to the Mars 
landing project. 
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THE EFFECTS OF ULTRAVIOLET RADIATION ON Eschscholzia californica 

M.A. McYat 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91423 

This study examines Eschscholzia californica's characteristics of color, growth 
pattern, and number of nodes, with exposure to 120 V of light and ultraviolet light. 
Thirty seeds were planted and are being observed when exposed to 120 V of light for 
eight to nine hours at a temperature of 19-22° C. Measurements and photographs of 
the plants are taken on a weekly basis. The control grows at a rate of .5-1.5 mm per 
week. Out of the thirty seeds planted, only five have nodes. The plant is yellow-green 
or green in color. A conclusion cannot be made at this time, due to the fact that the 
data for the plants exposed to ultraviolet light is inconclusive. 

1363 

IS GEOTHERMAL ENERGY REALLY THE ENERGY OF THE FUTURE? 

Shant Shekherdimian 
Teacher:F~ C. Kearney 
St. Francis High School, 200 Foothill Boulevard, La Caii.ada- Flintridge, CA 91011 

This study compared the relatively new source of energy, geothermal energy, to the 
ones we currently rely on. The hypothesis was that geothermal energy, although 
very promising, will be overwhelmed by solar energy. This is likely to be true 
because unlike solar energy, geothermal energy could not be harvested everywhere. 
To find an accurate result, information was gathered on the productivity of several 
energy sources, inducting solar, wind, and hydroelectric energy, and then compared 
with geothermal energy. .Geothermal energy was an easier, more practical, and a 
cost-efficient source of energy. However, it had its drawbacks. These included the 
random location of geothermal heat, the possibility that it may run out, and the fact 
that it is still in its developmental stage. The process of obtaining electricity from 
geothermal heat was examined carefully and a model was built to help demonstrate 
this. An idea was formed regarding the water involved in the generation process and 
how its use can be modified. For example, instead · of using natural water for the 
process of power generation, we could dig a loop deep in the hole and pump in 
purified water to be heated and released as steam. On the contrary, the conclusion 
showed that doing this may hurt and eventually stop the generation of geothermal 
energy because it will quickly cool down the earth in the certain place where the 
loop was dug up. That would cause the generating factories to move around 
sacrificing cost efficiency, time, space, and soil. Perhaps the best way to modify these 
plants is to insulate the soil better to keep the heat in. Trying to purify the water of 
the salt and other minerals that can build up on the generating pipes and the 
electrical generators is also a valid possibility. 
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THE EFFECTS OF HUMIDITY ON Brassica rapa (RCBr) 

A. L. Leh 
Teacher: L.Hasz 
Notre Dame High School, 13645 Riverside Drive, CA 91423 

This study was set up to compare the effects of four different levels of humidity on 
Brassica rapa. First, a control group was set up with three film canisters and two 
seeds of the plant in every canister. This group had little ground water and moderate 
watering. The actual experiment groups were set up the same as the control group 
but with different levels of humidity and amounts of water. The first group was low 
humidity with no ground water and minimal amounts of watering. The second group 
had medium humidity with a moderate amount of ground water and watering. The last 
group was high humidity with a lot of ground water and more watering. The three 
experiment groups were kept in airtight containers. My results were that the low 
humidity plants grew very little with only one plant that visibly germinated. The 
other groups had at least 70% germination. The high humidity plants had weaker 
stems resulting from too much water. It is my finding that these plants grew best and 
germinated the most in medium humidity and with moderate amounts of ground 
water and watering. 

1365 

EFFECT OF FIRE ON SOILS 

josh Heaton 
Teacher: Gillian Moberg 
Padfic Shores High School, 125 A Columbia St., Aliso Viejo, CA 92656 

The study examined what effects, if any, fire had on soil. We acquired samples of 
burned and unburned soil and performed mineral content tests. The results 
concluded that exposure to fire raised the soil from acidic to basic, slightly depleted 
the soil of phosphorus and potash but did not change the nitrogen content. We also 
tested and concluded that the burned soil was able to hold more water and had less 
organic matter. The results suggest that fire does impact soil. 
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HOW SUITABLE FOR DRINKING IS WATER FROM DIFFERENT SOURCES? 

D.V. Moore 
Teacher: Fr. C. Kearney 
St. Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

The purpose of this study was to find how suitable different sources of water are for 
drinking. The water samples were taken from a drinking fountain at a park, tap 
water, bottled water, and toilet tank water. The samples were tested for acidity or 
alkalinity, color, transparency, and odor. The toilet tank water was neutral. It was 
cloudy and had an odor. The drinking fountain water and tap water were both very 
slightly acidic. They were perfectly dear and had no odor. The bottled water was 
neutral. It was perfectly clear and had no odor. My experiment lends support to 
bottled water being most suitable for drinking. Then, drinking fountain water and 
tap water being the next most suitable for drinking. Finally, toilet tank water is the 
least suitable for drinking. 

1367 

EFFECTS OF ULTRAVIOLET RADIATION ON THE CHLOROPHYLL OF Pisum 
sativum 

A. Belli 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study tested to see whether ultraviolet radiation (both A and B) has an effect on 
the chlorophyll of the pea plant, Pisum sativum. Three groups of plants were set up 
as follows: a control group without any artificial light, a group under four 60W light 
bulbs, and a group under both ultraviolet light and four 60W light bulbs. Each group 
had a sample of 20 seeds and the samples had an average 40% germination. For the 
group without artificial light, there was no ultraviolet radiation. The group under 
four 60W light bulbs had an average light intensity of 0.02 mW/cm in UVA and of 0.02 
mW/cm in UVB. The average light intensity for the group under ultraviolet radiation 
was 0.06 mW/cm for UVA and 0.08 mW/cm for UVB. After 36 days, a paper 
chromatograph was used to look for possible differences in chlorophyll. So far, 
chlorophyll A seems to be reduced in the UV plants. Rf values were determined and 
the values were comparable in the experimental and control groups. Further tests 
including spectrophotometry and PAGE will be used. 
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SYNTHETIC FIBERS 

Noushig Markarian 
Teacher: Rita Meneshian 

journal of Student Research Abstracts 

C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

I am trying to determine the properties of synthetic fibers and contrast these with 
the properties of natural fibers. I'm also trying to find which fabric lasts longer 
after being worn continually, which fabric is the most expensive, and which fabric 
has itching fibers. The fabrics that I experimented with were nylon, polyester, wool, 
cotton, acrylic, and a cotton-polyester blend. After collecting all the items needed, I 
started my experiment by soaking each type of fabric in water for 3 minutes. I dried 
each sample and recorded the time required for drying. Then I waded each fabric 
into a round ball and recorded the appearance of each type of fabric. Next I pulled 
one thread from each fabric sample and recorded the raveling time of each. After I 
had set each fabric in a bowl of water with chlorine bleach, I set it aside for 24 hours 
and the next day I recorded the appearance and tested the strength. I also rubbed the 
dry fabric against my skin to see which feels most comfortable and smooth. I have 
found that nylon lasts longest, wool is the most expensive, but it also itches the body, 
cotton is the most comfortable. 
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ATIEMPT AT PERPETUAL MOTION 

D.R. Bruno 
Teacher: M. Weitkamp 
Chaminade College Preparatocy, 7 500 Chaminade Avenue, West Hills, CA 91304 

I am setting out to build a perpetual motion machine. Since this has never been done 
before, and most likely won't until room temperature superconductors are developed. 
I am not expecting to achieve real perpetual motion. Instead I will be concentrating 
my efforts not on never-ending motion but on extremely long-term motion. Using: a 
vacuum chamber with a pressure rating of 25-30 Torr, different configurations of 
four (4) identical 2.5 centimeter long 4 centimeter wide disk magnets, and a 
suspended pendulum containing a magnet identical to the others used, I attempted to 
fabricate a magnet field that would through the attraction and repulsion of opposite 
polarities draw and repel the magnet in the pendulum in such a manner that the 
field would preserve the pendulums momentum for the longest duration possible. I 
had to conduct several tests using different magnet configurations to observe which 
configuration would produce the most favorable results. The design that proved able 
to produce the most extensive pendulum time consisted of three (3) identical polarity 
(to that of the magnet in the pendulum) magnets tilted at a 31 o angle, all of which 
were aligned in a row, and (1) opposite polarity magnet that was placed in front and 
center to the before mentioned three (the tilt of the first three (3) is configured so 
that the leading edge is away from the single polarity magnet, the polarity of the disk 
magnets was controlled by changing whlch side was facing downwards). Initiating 
the pendulum's motion (without initiating the vacuum, to obtain a control) allowed 
for continual motion lasting for 9 minutes 36 seconds. After initiating the vacuum I 
discovered that the pendulum's motion lessened in force and intensity and only 
continued on for 4 minutes 13 seconds. Other trials yielded times all within 40 
seconds of the above; 4 minutes 50 seconds, 4 minutes 34 seconds, 3 minutes 56 
seconds, and 4 minutes 4 7 seconds. 
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EFFECTS OF DIFFERENT HABITATS ON PLANT GROWTH 

jennifer ]eon, Soyun Lee, Virginia Griffey, Golnar javaherforoush 
Teacher: A. Morton 
Calabasas High School22855 Mulholland Hwy., Calabasas, CA 91302 

This study examined the effects of different habitats on the growth of plants, 
through the use of 6 Chinese Evergreens (an indoor house plant), and 6 Yellow Poppy 
plants (which grows naturally in the wild, on its own resources). Half of the 6 
Chinese Evergreens were left in their original habitat (indoors) and were regularly 
watered, while the other 3 were placed in an uninhabited outdoor area without any 
human resources. Likewise, 3 Yellow Poppies were left in their original outdoor 
habitat, while 3 were taken indoors and treated as house plants. The development of 
both species of plants was charted regularly and the results showed that the Yellow 
Poppies living indoors, and the Chinese Evergreens living outdoors progressively 
withered, whereas the Yellow Poppies living outdoors ·and the Chinese Evergreens 
living indoors proceeded to grow healthful. Conclusively, as the plants living in 
their natural environments continue to thrive, and the plants of which the 
environments were changed are slowly dying, this experiment demonstrates that 
plants grow best in their natural habitats. 

1371 

EFFECTS OF SALINIZATION ON PLANT GERMINATION 

M. Villalon, G. Aquino, E. Manlapaz, T. Alomares 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Dr., Sherman Oaks, CA 91423 

In this experiment the question of possible alteration of the germination of plants 
due to salt water intrusion was examined. Two of the same plants were grown from 20 
seeds. 1 OOmL of water was added as needed to the control plant as lOmL of salt water 
and 90mL of water was added to the salt water plant. After 21 days of growth the 
control plant germinated 30 per cent more than the salt water plant, thus indicating 
that adding salt to the ground H20 had caused the plant to germinate slower than the 
control plant and that salinization causes plants to germinate at a lower percentage. 
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EFFECTS OF UV RADIATION ON Ceanothus griseus, Clarkia Unguiculata, 
AND Qar.kia amoeria 

A.P. Reyes 
Teacher: L. Hasz 
Notre Dame High School, 13645 Riverside Drive, Sherman Oaks, CA 91423 

This study examined the effects of UV light on various native plants of California 
including the shrub Carmel Creeper, Ceanothus griseus, and two annuals: Mountain 
Garland, Clarkia unguiculata, and Farewell-to-Spring, Clarkia amoeria Two potted 
shrubs of Ceanothus were exposed to normal sunlight, receiving an average of 66.6 
foot candles of visible light daily. Another two shrubs were placed under a UV lamp 
and received an average of 68.4 foot candles of visible light and also an average of 
20.28 J.LW/cm2 of UVA light and 97.75 J.LW/cm2 of UVB light daily. The youngest leaves 
of the shrubs were observed for 10 days, but as of now there are no apparent 
differences in growth or appearance. As for the annuals, 200 seeds of each species 
were planted in potting soil, and half was exposed to normal light while the other 
half was placed under a UV lamp. The control plants received an average of 36.9 foot 
candles of visible light daily. The experimental plants received an average of 59.3 
foot candles of visible light and also an average 19.6 J.LW/cm2 of UVA light and 90.3 
J.LW/cm2 of UVB light daily. After 10 days of observation, the control MG shoots 
averaged a length of 48 mm while the experimental shoots averaged a length of 3 8 
mm, and the control FS shoots averaged a length of 43 mm while the experimental 
shots averaged a length of 34 mm. These preliminary results suggest that UV 
radiation is generally harmful to the growth of the California native plants. 
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DOES A HYDROPONIC SOLUTION AID IN PLANT GROWTH? 

A.A. Ghaferi, j. Gross 
Teacher: A. Morton 
Calabasas High School, 22855 West Mulholland Hwy., Calabasas, CA 91302 

The purpose of our experiment was to determine if a hydroponic solution would help 
a plant grow better than regular soil. Hydroponics has become a well-known method 
of growing plants in a water solution containing the essential elements needed for 
their growth. The hydroponic solution contains the following: 1L of distilled water 
(H20), a trace of ferric chloride (FeCI3), 0.2g of potassium chloride (KCI), 0.2g of 
potassium dihydrogen phosphate (KH2P04 ), 0.2g of magnesium sulfate (MgSO 7H20), 
0.2g of potassium nitrate (KN03 ), and 0.8g of calcium nitrate (CA(N03 )z). One lima 
bean seedling was planted in a cup with washed sand, another lima bean in a cup 
with regular soil, and the third in a cup with washed sand and a hydroponic solution. 
The hydroponic solution was fed to the plant through a glass wool wick. Each of the 
plants, except the one with the hydroponic solution, was watered daily with 10 mL of 
water. The plants were each observed for four weeks at weekly intervals. The plant 
that was in the cup with washed sand did not grow at all. The plant with the regular 
soil grew to a height of about 7.4 em. The plant in the hydroponic solution grew to a 
.height of about 8.6 em. The results suggest that the hydroponic solution causes the 
plant to grow slightly larger. The hydroponic solution produced the best results 
because the essential elements were directly fed to the plant. However, the soil that 
was obtained may not have had the same concentration of elements as the 
hydroponic solution that were required for growth. This experiment will be repeated 
several times to comrrm our results. 
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EFFECTS OF HUMAN PRODUCTS ON PLANTS IN AN ECOSYSTEM 

A.E. Baker, B.S. Wiser 
Teacher: A. Morton 
Calabasas High School, 22855 Mulholland Hwy., Calabasas, CA 91302 

This study examined the effects of common household products upon the growth and 
appearance of the plant Hypoestes, more commonly known as Pink Polka-dot plant. 
Five different chemicals were tested on fifteen plants, with three plants per test and 
a control group. The following chemicals were tested: one ml of Holloway House 
Lemon Oil; 1.25 ml. of Cascade Dishwashing Detergent diluted with two ml. of water; a 
mixture of garbage including one-third of a potato skin and 0.50 m1 of Elmer's Glue; 
five ml. of L'Oreal Hydravive Performance Shampoo mixed with two ml. of water; and 
two ml. of Listerine Antiseptic. Each plant was placed in a greenhouse and given 
equally controlled amounts of light, heat, and water. The groups that were treated 
with L'Oreal Shampoo, Lemon Oil, and Cascade showed extreme discoloration and 
stunting of growth. There was, however, a difference in height of approximately five 
em. between the groups given Listerine and garbage and the control group, although 
no . discoloration occurred. Therefore, it can be concluded that certain household 
products affect the growth and appearance of plants in a controlled environment. 

1375 

WHICH TOOTHPASTE WHITENS TEETH BETTER? 

Carla Kassabian 
Teacher: Rita Meneshian 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423. 

20 teeth of matching color were obtained from a dentist's office. Each set of 5 teeth 
was placed in a box in the same drawer. The teeth in box A were brushed with Colgate, 
the teeth in box B with Crest, the teeth in the box C with Arm & Hammer and the teeth 
in box D with tap water. All the teeth were brushed twice daily, using the same 
brushing and rinsing technique for the same length of time for 25 days. At the end 
of 25 days, the teeth were examined under a bright light for differences in color. 
None was observed. 
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THE STIMULI RESPONSE OF CHIMPANZEES Pan troglodytes AND Pan 
paniscus 

K.L. Suribda 
Teacher: Mrs. Flagan 
Ramona Convent Secondary School, 1701 West Ramona Road, Alhambra, CA 91803 

The purpose of this study was to determine how an artificial habitat affects the 
growth and development of the chimpanzee that belong to the anthropoid ape family, 
Pongidae. They make up the genus Pan. The study took place in three zoos in 
California, the San Diego Zoo, Los Angeles Zoo, and Sacramento Zoo. Chimpanzees 
were shown in the early hours of public admission different stimuli of the same 
nature. Other variables taken into consideration were funding, public admission and 
habitat community. The chimpanzees were given a time period of twenty seconds to 
respond to stimuli, after a period of twenty seconds had elapsed another stimuli was 
shown. This was done several times at each zoo. Responses at all three zoos varied. At 
one zoo, the chimpanzee took several seconds to respond to the stimuli and remained 
interested for a maximum of ten seconds. At another zoo the chimpanzee responded 
immediately and remained enthralled with the stimuli for the full twenty second and 
were actively engaged. In the third zoo they acknowledged the stimuli but reacted 
differently then in the previous zoo. In conclusion, all chimpanzees who were given 
a natural stimuli daily in a more natural environment, did not respond to the public 
nor the stimuli as much as the chimpanzees who were in a habitat that bared no 
resemblance to their natural habitat nor their biodimactic zones. 

1378 

DOES THE SHAPE OF A DARTBOARD AFFECT THE ACCURACY OF A SHOOTER? 

R.C. Zee 
Teacher: Fr. C. Kearney 
Saint Francis High School, 200 Foothill Boulevard, La Canada-Flintridge, CA 91011 

This study is trying to answer the question of whether or not the shape of a dart 
board has an effect on the accuracy of a person throwing a dart. I threw darts at a 
regular, circular dart board and noted the accuracy of my shots. I then threw the 
darts at different dart boards with the shapes of a square and a rectangle, both of 
which, have the same area as the circular dart board. I also noted the accuracy of 
these shots. I threw each dart 20 times at the board while standing the regulation 
distance from the board, which is 7'9" away. The data shows that 65% of the darts hit 
the circular board on or within the triples ring, with zero darts hitting the bullseye. 
For the square it was 85% of the darts thrown, with one dart hitting the bullseye. And 
it was 65% of the darts thrown for the rectangle, with one dart hitting the bullseye. 
The results suggest that the square shape has the greatest effect, while the 
rectangular shape has little or no effect at all. 
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DROSOPHilA EYE COLOR EXPERIMENT 

Ryan Nomura 
Teacher: Mr.Young 
Roosevelt High School, 456 Matthews St., Los Angeles, CA 

We wanted to find out what eye color would the offspring come out with if we crossed 
red-eyed with white-eyed flies. The way we conducted the experiment was we gased 
the flies then we separated them in groups of about four white-eyed males and four 
red-eyed females. After two weeks we looked at the offspring and looked at the eyes. 
What we found out about Drosophila was that when we crossed red-eyed females with 
white-eyed males all the offspring came out 6 7 red-eyed females and 45 red-eyed 
males, no white-eyed flies. We think the reason for these results is the female 
chromosomes are stronger than the male chromosomes. When the other group put 
the white-eyed females with the red-eyed males, the male offsprings eyes were all 
white. In my group's experiment the female's red eye chromosomes made all the 
offspring red-eyed. There were 59.8% female red-eyed and 40.1% male red-eyed flies. 
We are now going to mate these offspring to further study the genes which 
determine eye color. 

1380 

DO YOU REMEMBER BETtER IF YOU ARE INTERESTED IN THE SUBJECTI 

Khatchig Darakjian 
Teacher: Rita Meneshian 
C. & E. Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, 
CA 91423 

One board with 10 advertisements of football players, and one board with 10 
advertisements about make-up were shown to 2 groups of 5 students each. One group 
had only girls and one group had only boys. The boys and girls were then asked to 
write down what they remembered. The group of 5 girls remembered all 10 make-up 
ads, but only 6 of the football ads. The group of boys remembered 9 of the football ads 
and none of the make up ads. I concluded that you remember better if you are 
interested in the subject, although I probably need to investigate this further. 
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WHAT IS MORE APPEALING TO THE SENSE OF TASTE, COKE OR PEPSI? 

james Efstathiou 
Teacher: Fr. C. Kearney 
Saint Francis High School, 200 Foothill, La Canada-Flintridge, CA 91011 

The experiment determined which cola was preferred by ninth and tenth graders. 
One hundred forty-eight students and two teachers took the infamous challenge. 
Seven two liter bottles of both Coke and Pepsi, plus tWo different sets of colored cups 
were the only materials needed. The Coke and the Pepsi were refrigerated before 
hand. In each of the classes one of the colored cups stood for one cola, while the 
other set of colored cups stood for the other soda. Each student received 
approximately three ounces of both Coke and Pepsi. The directions were to drink one 
cola, wait thirty seconds or more, then drink the other. No talking was allowed 
during the experiment. In each class, a different cola was passed out first. The 
winner by an overwhelming margin, was Pepsi. One hundred people preferred 
Pepsi, forty six preferred Coke, and four people were undecided. 
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