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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 describing hypothesis to be tested, 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 fonnat 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 addfess, 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 4 118 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 or for publication errors. 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. 1. 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 will be sent to teachers whose 
students' abstracts are published in that volume. If students, parents or principals wish a copy of the 
journal, a $25 check per copy, payable to CSUN Center for Cancer and Developmental Biology must 
be mailed along with the abstract. 



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 over 100 
publications including 12 books, was awarded over $4 million in research and science education grants 
serving as Principal Investigator, and served on National Institutes of Health and National Science 
Foundation grant review panels. He is recipient of21 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 (AAAS), 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." 

v 



VI 



STUDENT ABSTRACT INDEX 
Number following name refers to abstract number 

Aiello, B.R., 2562 
Arnadi, E.S., 2516 
Anderson, R.J., 2576 
Armitage, S.A., 2498 
Ast, S., 2604 
Balakrishnan, D., 2587 
Ballesteros, S., 2528 
Barba, I.C., 2595 
Barton, L., 2577 
Behrens, H.L., 2611 
Berry, S.M., 2502 
Black, T.L., 2541 
Blumenfeld, H.L., 2624 
Boeding, J.F., 2532 
Briggs, M .K., 2567 
Brown, B.J., 2608 
Brown, Z., 2511 
Castroverde, R.R.A., 2621 
Chan, M.S., 2592 
Chan, P.M., 2570 
Chan, S., 2560 
Chao, E., 2633 
Chen, J.P., 2589 
Chen, S., 2550 
Chow, A.J., 2623 
Chow, E.R., 2625 
Chu, P.L., 2586 
Chung, C.L., 2565 
Conner, J.N., 2591 
Conowitch, C., 2561 
Cook, 1., 2596 
Couttien, 0., 2500 
Daley, S., 2495 
Deegan, E.E., 2575 
Defterderian, V., 2582 
Dodd, J., 2507 
Dolores, D., 2522 
Dong, J .A., 2601 
Drummond, S., 2517 
Dupont, P., 2553 
Erickson, S.M., 2499 
Erlichman, A.C., 2636 
Fenbers, M .F., 2542 
Fong, J.L., 2519 
Fung, J.Y., 2527 
Gall, C., 2503 
Garteiz, S.B., 2571 
Gilman, A., 2505 
Go, S.E., 2609 
Gollihur, G.R., 2520 
Grey, J.J., 2516 
Groman, J.D., 2538 
Hadley, C., 2537 

Hamamoto, L.L.K., 2530 
Hamlin, N.G., 2532 
Han, J.M., 2613 
Hanson, K., 2534 
Harper, A., 2561 
Hekimian, L., 2628 
Hemken, H., 2552 
Henderson, R.B., 2636 
Hernandez, J.H., 2573 
Hill, K.L., 2496 
Hovhanessian, J., 2614 
Hovhanessian, N., 2493 
Howard, I., 2581 
Hudson, J., 2546 
Hung, A., 2545 
Hwang, G.S., 2609 
Jeffress, J.R., 2635 
Jensen, M., 2525 
Jordan, K., 2558 
Kassabian, C., 2597 
Kephart, B.N., 2551 
Kharnsi, R., 2572 
Koch, B.J., 2539 
Kouyoumji, C., 2602 
Krogh, S.K., 2605 
Kvryan, A., 2593 
Kwong, A., 2606 
Lai, J., 2569 
Lau, G., 2506 
Ledebur, C., 2577 
Lee, G., 2515 
Lee, J.E., 2598 
Lee, L.E., 2607 
Lee, M.B., 2540 
Leung, K., 2632 
Lew, R.L., 2543 
Lion, R., 2521 
Lo, J., 2513 
Long, S.L., 2547 
Lopez, M., 2622 
Mansour, R., 2554 
Marashlian, C.M., 2600 
Markarian, L., 2559 
Marschner, J.M., 2629 
Marske, J.P., 2635 
Martinez, J., 2599 
McHugh, B., 2510 
Meguerditchian, M., 2497 
Meher, R., 2536 
Melkonian, A., 2548 
Melkonian, S., 2580 
Milano, R., 2526 
Miller, K.H., 2509 

Miller, M.J., 2583 
Moran, K., 2529 
Morishita, J.E., 2524 
Muranaka, B., 2585 
Nakamura, D., 2566 
Nakashima, M.M., 2563 
Navamani, R.K., 2508 
Oleszkowicz, R.K., 2564 
Orr, C.J., 2531 
Ou, C.J.L., 2549 
Ou, E., 2630 
Palmer, J.P., 2595 
Park, J., 2525 
Patel, C., 2503 
Pearce, A.O., 2514 
Poon, S., 2557 
Preston, K.J., 2533 
Price, M. T ., 2568 
Radmin, B.L., 2600 
Ratcliff, K.M., 2619 
Raviele, M., 2627 
Rawson, N.A., 2584 
Rawson, N.R., 2579 
Rice, A., 2577 
Robbins, D.W., 2620 
Rody, C., 2523 
Roques, E., 2495 
Roselund, R., 2577 
San Marco, R.M., 2635 
Sardarian, T., 2555 
Schiele, S., 2577 
Shaw, E., 2505 
Shemmassian, S., 250 I 
Shen, H., 2512 
Shih, F.A., 2626 
Sims, J.A., 2540 
Siwajian, H., 2615 
Smith, A.J.D., 2588 
Smith, J.B., 2504 
Smith, M.J., 2502 
Stamsek, E.M., 2535 
Story, S., 2610 
Sullivan, N., 2544 
Tapia, M., 2556 
Tashchian, L., 2594 
Ting, J.T., 2612 
Van Duzee, J., 2556 
Wade, E., 2596 
Waters, G.L., 2605 
White, M., 2577 
Wilde, M., 2533 
Wilson, L.D., 2616 
Wong, C., 2590 

VII 



VIII 

Wong, H., 2574 
Wong, K.T., 2603 
Wong, M., 2617 
Yadon, 1., 2634 
Yang, G., 2518 
Yao, A., 2494 
Youngman, H.A., 2631 
Youredjian, H., 2610 
Zeto, S.J. , 2618 



TEACHER INDEX 

Dr. C.M. Chuong 
San Marino High School 
2701 Huntington Drive 
San Marino, CA 91108 

S. DeGusta 
John F. Kennedy High School 
6715 Gloria Drive 
Sacramento, CA 91256 

J.N. Heston 
Granada Hills High School 
10535 Zelzah Avenue 
Granada Hills, CA 91344 

R. Meneshian 
Merdinian Armenian Evangelical School 
13330 Riverside Drive 
Sherman Oaks, CA 91423 

L. Miller 
Dr. F.J. Ehlert 
University High School 
4771 Campus Drive 
Irvine, CA 92615 

J. Momand, Ph.D. 
CAST Program 
San Marino High School 
2701 Huntington Drive 
San Marino, CA 91108 

D. Noland 
Centers for Learning High School 
8854 Haskell A venue 
North Hills, CA 91343 

J.Sobell 
CAST Program 
San Marino High School 
2701 Huntington Drive 
San Marino, CA 91108 

F .A. Swensen 
Park View Intermediate School 
808 West A venue J 
Lancaster, CA 93534 

W.P. Van Duzee 
Saugus High School 
21900 Centurion Way 
Saugus, CA 91350 

M. Weitkamp 
Chaminade College Preparatory 
7500 Chaminade Avenue 
West Hills, CA 91304 

P.H. Yen 
Palos Verdes Peninsula High School 
Harbor-UCLA Medical Center 
1 000 West Carson Street 
Torrance, CA 90509 

M. Allen 
K.Atwell 
S.A. Braunschweig 
C. Delaney-Rivera 
D. Goatley 
K. Guthridge 
E. Hanson 
M.A. Lange 
A. Ledwon 
M.L. Martinho 
H.L.Murphy 
A. Neisen 
E.K. Reid 
S. Studenmund 
A.L. Tremmel 
K. White 
NSF Young Scholars Program 
Center for American Archeology 
P.O. Box366 
Kampsville, IL 62053 

IX 



X 



SUBJECT INDEX 
Number refers to abstract number 

ARCHEOLOGY 

2496, 2500, 2504, 2507, 2511 , 2517, 2526, 
2534, 2536, 2537, 2539, 2544, 2546, 2549, 
2552, 2554, 2558, 2564, 2572, 2575, 2576, 
2581 , 2583, 2587, 2588, 2591 , 2599, 2604, 
2608, 2627, 2631, 2633 

CHEMISTRY 

2493 , 2494, 2497, 2501 , 2508, 2541 , 2573, 
2577, 2615, 2617, 2619, 2628 

MOLECULAR BIOLOGY 

2512, 2516, 2545, 2565, 2586, 2630 

PHYSICS 

2514, 2523, 2568 

PLANT PHYSIOLOGY -
CHEMICAL 

XI 

2513, 2522, 2548, 2550, 2570, 2580,2582, 2635 

INVERTEBRATE BIOLOGY 

2495, 2502, 2505, 2525, 2528, 2531 , 2532, 
2533, 2540, 2553, 2556, 2557, 2559, 2574, 
2596, 2600, 2605, 2606, 2609, 2612, 2613, 
2623, 2624, 2636 

MICROBIOLOGY 

2499, 2503 , 2506, 2516, 2543, 2560, 2562, 
2563, 2567, 2569, 2585, 2589,2592,2593, 
2595, 2598, 2603, 2611 , 2629, 2632 

MISCELLANEOUS 

2509, 2529, 2530, 2542, 2551 , 2561 , 2579, 
2590, 2602, 2610,2614, 2620,2621 , 2634 

PLANT PHYSIOLOGY -
ENVIRONMENTAL 

2510, 2515, 2519, 2520, 2521,2524, 2535, 
2547, 2555,2566, 2594, 2597, 2601 , 2607, 
2618, 2622, 2625, 2626 

PSYCHOLOGY 

2498, 2538, 2571, 2584, 2616 

VERTEBRATE BIOLOGY 

2527, 2578 



ABSTRACTS 



2 



Journal of Student Research Abstracts 

2493 

CHOOSING A GOOD PASSIVE SOLAR HEATER MATERIAL 
Natalie Hovhanessian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

3 

. Passive solar heaters are devices that collect energy from the sun and release the 
heat to the home at night without additional work. Different materials were tested to see 
which radiates heat at the slowest rate making it a good passive solar heating materiaL 
The rate of heat radiation of air, water, sand, garden soil and gravel was compared by 
filling each of two black painted soda bottles with each material and exposing it to the 
sun during the day for the same number of hours. The temperatur~ of each bottle was 
measured at sunset and every hour after sunset and recorded. It was observed that sand 
retains the heat the longest and so it is a good material to use as a passive solar materiaL 

2494 

EFFECT OF TABLEWARE AND FOOD PLACEMENT ON MICROWAVE HEATING 
A Yao 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined how different tableware and the placement of food inside 
them affects how the microwave heats the food. The different tableware all held 3 

tablespoons ofbrown rice originally at 50°F. These were then microwaved for 1 minute 
on high on a turn table, and the tests re-heated 2 times each. In the first test, rice was 
heated in the center of a glass plate 6 inches in diameter. After heating, the average 

temperatures of the center and edges respectively were 95°F and 123°F. Next, rice 
spread evenly across a similar plate resulted in the temperatures for center and edges at 

77°F and 155°F. When put in the center of a 6 inch diameter ceramic bowl, the rice's 

center on average rose to 133°F and the edges to 148°F. When only placed along the 

sides of a similar bowls, the average temperature of the rice was 143°F. Rice placed 
along the sides of a 9 inch diameter ceramic bowl on average reached a temperature of 

l25°F. Rice packed into a glass cup 3 inches in diameter reached the average 

temperature of 160°F in the center and 132°F at the edges. These results suggest that the 
size and form of tableware do affect heating, as does how the food is placed inside. Food 
heated in round containers did not show the extreme in temperatures shown by food 
heated on plates. 



4 

2495 

EFFECTS OF ANTIFREEZE ON SEA URCIDN FERTILIZATION 
S. Daley, E. Roques 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the possible effects of antifreeze on the fertilization of the 
sea urchin Lytechnicus pictus. In this experiment 12.5 uL of antifreeze was added to 
0.125 ml of sea urchin eggs and sperm. This experiment was repeated four times, using 
50 eggs each trial. It was found that antifreeze slowed down the rate of fertilization to 
22.75% ± 12%. This was compared to control value of 91% ± 3.8% when eggs and 
sperm were added alone. It took approximately 10 minutes longer for the sperm to 
fertilize the egg as compared to the control group. The results from this experiment 
suggest that the addition of antifreeze slows down and reduces the fertilization rate of 
sea urchins. 

2496 

PLOW ZONES AND FEATURES: THE SECRET RELATIONSIDPS BETWEEN THE 
CERAMIC ANALYSIS AND DISTRIBUTION AT THE EVIE SITE 
Kelly L. C. Hill 
Mentor: Elizabeth K. Reid 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366, Kampsville, IL 62053 

The Evie site, a Late Woodland habitation area located within the Lower Illinois 
Valley, is currently under excavation by the Center for American Archeology. Ceramic 
analyses at the site reveals the presence of both Early Bluff (600-800 AD.) and Jersey 
Bluff(800-1200 A.D.) phase pottery. This knowledge will be used with the theory that 
densities of cultural material within the plow zone can reflect the use of a site. It is 
hypothesized that cultural material found in the plow zone of a block/feature is not an 
accurate indication of underlying material in that area. This idea will be supported by 
calculating the densities of ceramic distribution across Evie from previous excavations. 
The numbers of ceramics located in the plow zone of each area/feature will be compared 
to those of the area/feature itself. Any relationships that can be determined will be 
figured through research and results from the relating research. Once complete, new 
information will be available in order to better understand the position of ceramic 
cultural material at Evie. The value of the project lies in producing evidence that may 
save time of the archaeologist in the field. 
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2497 

ARE THE DYES IN POWDERED DRINK MIXES AND COLORED MARKING PENS 
THE SAME? 
Mary Meguerditchian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

. Paper chromatography was used to separate the various colored d)es in ten 
flavors of drink mixes and compare them with the d)es in colored markers. The same 
quantity of the dry mix was dissolved in a drop of water and a portion of the drop was 
placed on the chromatography paper and ran against dots made by different color 
markers. The solvent used was alcohol. After the colors separated on the paper, the 
papers were dried and the color bands in the drink mixes and the color bands of the 
markers compared. The colors looked similar and had traveled up the same distance, 
indicating that the substances in the dyes of drink mixes and colored markers are 
probably the same. 

2498 

DOES STYLE OF WRITING AFFECT READING SPEED? 
s. A. Armitage 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

I wanted to see if the size and style of writing affects the speed of reading, and if 
the speed differs between girls and boys. First, I wrote in cursive a list of random words, 
this was my control. Then, I typed up a list of the exact same words, after that, typed 
another one, but larger. I had people read these to me, and I timed them with a 
stopwatch. I tested each list 12 times. I then averaged the boys and girls time for each 
list. My results were, the large typed list was read the quickest, then the small, and then 
the handwritten. In every case, the girls read faster the boys. So I conclude that if I want 
the easiest paper to read possible, type it in large size. I also learned that if I need a 
quick reader, choose a girl! 

2499 

EFFECT OF DIFFERENT TYPES OF WATER ON THE GROWTH OF YEAST 
S.M. Erickson 
Teacher: W .P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This experiment question whether or not water has an effect on the growth of 
)east. The materials used in this study were: Arrowhead's mountain spring water, tap 
water from Saugus, California, Fleischmann's )east and C & H sugar. In the first 
graduated cylinder, 30 milliliter (mL) of Arrowhead's mountain spring water was placed 
with I teaspoon (tsp.) of)east and 2 tsps of sugar. In the second graduated cylinder, 30 
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mL of tap water was placed with 1 tsp. of yeast and 2 tsps of sugar. Both of these 
graduated cylinders were left to react for ninety minutes. This experiment was then 
repeated two more times. The average results from this study were computed for the 
cylinder with Arrowhead's mountain spring water to have foam produced by the yeast 
that measured 5 mL in growth. Whereas the average results in the tap water's foam 
reached a height of 7 mL. These results suggest that there is something in the tap water 
that affected the growth and reaction of the yeast and the sugar 

2500 

MAPPING WITH THE DIGITIZER 
Orielle Couttien 
Mentor: Marcia L. Martinho 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

Evie, a Late Woodland site in the Lower Illinois Valley, was in the Jersey Bluff 
phase from 800- 1200 A.D. My experiment deals with producing an Evie site map which 
emphasizes the 1997 excavation. I will compare the process of mapping now with the 
EDM with mapping before the EDM was established. Besides comparing the mapping 
techniques, I will combine the converted EDM data with the digitized maps for a 
finished site map of the excavation. I will also make maps for other student's research 
papers. 

2501 

DO COLORS .AFFECT HEAT ABSORPTION? 
Shirag Shemmassian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

The absorption of heat from the sun's rays, by sand in different color containers, 
namely red, green, white and black was tested by exposing 4 containers of each color, all 
of the same size, and containing the same amount of sand to direct sunlight for 6 hours. 
The temperature of the sand in each container was measured every hour and recorded. It 
was observed that the sand in the black container reached the highest temperature 
followed by the green, red and white containers. It was concluded that choosing the right 
color clothing and paint will keep us and/or our cars and homes cooler in the summer. 
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2502 

EFFECTS OF SUGAR AND SUGAR SUBSTITUTES ON SEA URCIITN 
FERTILIZATION 
S.M. Berry, M.J. Smith 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

. This series of experiments examined whether sugar and/or a sugar substitute 
would pose an involvement in sperm-egg interaction and fertilization in the sea urchin 
Lytechinus pictus. Eggs were placed on depression slides at 15° C in pH 8.0 artificial 
sea water, sperm was added and percent fertilization was recorded. This was repeated 
either solely with sperm, with a 1% glucose solution, or with a 1% aspartame solution. 
These series were each repeated 4 or more times. In the control group the fertilization 
rate was at 91% ± 3%. While the 1% aspartame reduced the fertilization to 31% ± 3%. 

However the 1% glucose solution reduced the rate to 9% ± 5%. These findings suggest 
that a true sugar compound, such as glucose has a much greater effect on Lytechinus 
pictus egg-sperm interaction then a sugar substitute such as aspartame. 

2503 

THE EFFECTS OF DISTILLED WATER AND SOFIWATER ON YEAST 
Chirag Patel, Chris Gall 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This experiment compared the effects of distilled versus soft tap water on the 
rising of yeast foam. Distilled water and soft tap water were heated to the temperature of 
85 degrees Fahrenheit. Four tubes were filled with 112 an ounce of distilled water and 
four tubes were filled with 1/2 an ounce of soft tap water. A 112 teaspoon of yeast and a 
1/2 teaspoon of sugar were added to each tube. After letting the tubes sit for ten minutes, 
the foam had risen an average of 1 and 3/4 inches in the soft tap water tubes and an 
average of 3 inches in the distilled water. The results of this experiment suggest that 
distilled water makes the foam of yeast rise at a quicker rate than soft tap water. 

2504 

AN ANALYSIS AND COMPARATIVE DISCUSSION OF LATE WOODLAND AND 
MISSISSIPPIAN FEATURES AT THE AUDREY SITE FOR EVIDENCE OF A MORE 
SEDENTARYMISSISSIPPIAN LIFESTYLE 
Jason B. Smith, 
Mentor: Karli White 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Audrey Site, located in Greene County, Illinois, was excavated by the Center 
for American Archeology from 1973 to 1985. It is a multicomponent Late Woodland
Mississippian site, unique in the fact that it is the only such known site in the Lower 
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lllinois River Valley. Faunal remains recovered from Late Woodland and Mississippian 
features will be analyzed in order to test the hypothesis that the Mississippian 
occupation at Audrey was more sedentary. It is expected that the more sedentary 
Mississippian occupation would be reflected by a less diverse faunal assemblage than the 
Late Woodland due to an increase in agriculture. This analysis will also include an 
assessment of resource use by both the Late Woodland and Mississippian occupants at 
Audrey. The results, however, show that the opposite is true and there is more variety in 
the Mississippian component. 

2505 

EFFECTS OF DISH SOAP ON SEA URCHIN FERTILIZATION 
A. Gilman, E. Shaw 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the effects of dish soap on sperm-egg interaction in the sea 
urchin L ytechinus pictus. In the control of this experiment, eggs and sperm were put 
together, and a 91 %+3.8% fertilization rate was recorded. Then, eggs and sperm were 
placed together in the same artificial sea water, but this time a solution of 1 parts of 
Palmolive dish soap to 1000 parts distilled water was added. The experiment was 
repeated 4 times. Adding the dish soap resulted in a fertilization rate of 58o/o±6%. These 
results show that dish soap decreases the rate of sperm-egg interaction in L ytechinus 
pictus. 

2506 

EFFECTS OF GLUCOSE ON THE METABOLIC RATE OF SACCHAROMYCES 
CEREVISIAE 
Gorman Lau 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this experiment, I tried to find a relationship between the amount of glucose 
(C6H 120 6) reacting with Saccharomyces cerevisiae, or baker's yeast, and the amount of 
carbon dioxide (C02) produced by the yeast during fermentation. Yeast is important in 
the production of alcoholic beverages and in baking to expand dough. Understanding the 
properties and characteristics of yeast could help make baking and alcohol brewing 
more efficient In this investigation, I used an inverted fermentation tube method which 
trapped the CO2 produced by the yeast. This enabled me to measure the amount of CO 2 

produced in a 40° Celsius water bath over ten minutes. Four different glucose solutions 
(0%, 3%, 5%, and 10%) were each mixed with a 7% yeast solution. These solutions 
produced about 0.05 mL, 8.7 mL, 7.9 mL, and 2.9 mL of C02 respectively. The 
probability that the difference in results was due to chance was less than 0.1 %. Thus, this 
data shows an inverse relationship between the amount of glucose reacting with yeast 
and the amount of C0 2 produced by the yeast only when glucose was present. Such 
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results may be caused by a limiting factor or other variable(s) which could inhibit the 
yeast cells during fermentation. This means that perhaps yeast cells can only handle a 
certain amount of glucose molecules at a time. 

2507 

ANALYSIS AND INTERPRETATION OF ARTIFACTS AT THE CLOSSER SITE 
Justin Dodd 
Mentor: Mark Allen 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

In the Lower lllinois River Valley, there have been very few analyzed 
Mississippian habitation sites. Closser, a site located in a loop meander of Apple Creek 
in the Lower lllinois River Valley, contains a large amount of Cahokia style projectile 
points, Mississippian style shell tempered ceramics and other cultural debris collected 
from surface collections and test excavations. Previously, Closser has been believed to 
be an area of specialized activity, specifically a lithic production site, for the Audrey 
North site located a few hundred meters to the west along Apple Creek (Farnsworth et. 
al. 1991 ). Due to the relatively high amount of other cultural debris, and the quantity of 
finished used points, it is hwothesized that Closser is not a specialized activity area for 
the Audrey North site. The artifacts found is the surface collection of the site were 
analyzed and compared with artifacts from other known lithic production areas to 
further determine the nature of the site. The data collected cannot disprove the 
hwothesis, but in fact seems to support it. A better understanding of Mississippian 
Cultures in the Lower Illinois River Valley can obtained through a better understanding 
of the Closser site, through strongly emphasizing the hierarchy of Mississippian 
settlement in the Lower Illinois River Valley (Allen et. al. 1997). 

2508 

DOES THE WIDTH OF A RUBBER BAND EFFECT THE DISTANCE IT CAN 
TRAVEL? 
R. K. Navamani 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This experiment examined the question does the width of a rubber band effect 
the distance it can travel? The procedure for this experiment was to measure the distance 
a 5 mm, 3 mm, and 2 mm rubber band could travel stretched back 15 em from the edge 
of a ruler and shot out from on top of a smooth surface. Each rubber band was the same 
length of 9 em. I followed this procedure 6 times for each of the rubber bands. The 
results of the trials were that on average the 5 mm rubber band traveled 238.87 em, the 3 
mm rubber band traveled 298.45 em, and the 2 mm rubber band traveled 380.79 em. My 
results disproved my hwothesis that the 5 mm rubber band would travel the farthest, the 
3 mm rubber band would be second, and the 2 mm rubber band would travel the least. 
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2509 

THE SPEED OF DOMINOES 
Kenneth H. Miller 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

I did an experiment, to find out how fast dominoes fall, in different 
arrangements. I did the experiment by taping two pieces of notebodc paper together, 
keeping the lines evenly spaced. Then I stood twenty - six dominoes along the evenly 
spaced lines, in a straight line. After that, I took the stopwatch in one hand, and put one 
of my fingers (from my other hand) on the first dominoes of the line. Then I tapped the 
dominoes and pushed the start button on the stopwatch, at the same time, and then I 
stopped the stopwatch when the last domino hit the table. I then repeated steps 2-3, four 
more times. The average time of the Control- standing straight up, was 0.69 seconds, the 
average time of the 1st Variable -sideways, was 1.40 seconds, and the average time of the 
2nd Variable - curve, was 1.36 seconds. In conclusion I now know, that dominoes 
standing straight up fall quicker than dominoes on their sides or dominoes arranged in a 
curve. 

2510 

EFFECTS OF-GIBBERELLIC ACID ON THE ROOf MORPHOLOGY OF RAPHANUS 
STAVIUS 
B. McHugh 
Teacher: M. Weitkamp 
Chaminade College Preparatory, 7500 Chaminade Avenue, West Hills, CA 91304 

The purpose of this experiment was to determine how the removal of the primary 
root tip of a juvenile Raphanus stavius would affect the development of its lateral root 
formations. Specifically, 366 radishes were germinated and raised during two 7-day trial 
periods. During both trials, the radish specimens were partitioned into two experimental 
and two control groups. Following a three day germination period on a paper towel 
medium, a 2 to 3 mm section was removed from the root tip of all specimens except 
those in group #4 (control). First, the specimens in group #1 were immersed in an agar 
gel that was infused with gibberellin hormones from previously dissected root tips. Next, 
the radishes in group #2 were placed in plain agar and those in group #3 were placed in a 
paper towel medium. The specimens in group #4 were also placed in a paper towel 
medium. After three days, all of the specimens were harvested and observed. The 
measurements taken revealed that the specimens grown on a paper towel medium with 
root tips removed had the highest number of lateral roots (7.05 per specimen) with an 
average length of 1.33 em. The specimens grown in plain agar without root tips had the 
second highest number oflateral roots (4.61 per specimen) and an average length of 2.03 
em. The radishes immersed in the infused agar produced similar results to control group 
#4 with an average of 2.53 lateral roots per specimen and an average length of 0.84 em. 
Hence, the results strongly indicated that the removal of Raphanus stavius' tap root tip 
instigates and accelerates the formation of lateral root systems. Next, two specimens 
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were randomly taken from each group. After a 24 hour immersion in toluidine blue, the 
specimens were observed under a microscope for structural indicators pertaining to 
different growth hormones. Characteristic effects of gibberellin-family hormones were 
identified in the cell structure of specimens from groups #2 and #3 . In these groups, 
which endured root-tip removal, gibberellins stimulated greater incidence of lateral roots 
indicating the presence of an inhibiting factor in groups #I and #4. 

2511 

EXAMINATION AND ANALYSIS OF FEATURES AT THE EVIE SITE 
Z. Brown 
Mentor: H.L. Murphy. 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 K;unpsville, IL 62053 

Features are non-portable cultural remains found within the soil. Their 
identification is essential in the interpretation and analysis of a site. The purpose of this 
paper was to analyze three features from Evie, a Late Woodland site located in the lower 
Illinois river valley. It was hwothesized that feature # 12 is a storage pit and that 
features# 33 and# 19 were roasting pits. Prior research pertaining to features and their 
identification was analyzed. From this a set of criteria for hearths, roasting pits, storage 
pits, and earth ovens was compiled with which the features in question were compared. 
It was found that feature# 12 met the criteria for a storage pit and that features# 33 and 
19 met the criteria for roasting pits. Features # 12 and # 33 met the criteria so their 
hypotheses were not proven disproved The evidence for feature # 19 was inconclusive as 
to whether or not it was a roasting pit or not. Since it was not convincingly proved that 
the feature was a roasting pit, the hwothesis was not supported This research is 
important because it contains the most current definitions for features and because it 
makes certain that the features in question are identified correctly so that an accurate 
analysis of the site may be made in terms of length of habitation, lifestyle, etc. 

2512 

MUSCARINIC RECEPIDR ACTIVATION OF G PROTEINS IN HEART AND 
PAROTID GLANDS 
Helen Shen 
Teachers: Dr. F.J. Ehlert, L. Miller, 
Dr. F.J. Ehiert, University High School, 4771 Campus Drive, Irvine, CA 92615 

The purpose of this experiment was to develop an assay to measure the activation 
of G proteins by a muscarinic receptor. The ability of the muscarinic agonist, 
ox.otremorine-M. to influence the binding of the nonhydrolyzable guanine nucleotide, 
[ 35S] GTP yS. was measured in homogenates of the guinea pig heart and rat parotid 
gland. Fresh heart and parotid gland were homogenized in tissue buffer and incubated 
with [35S] GTP yS under various conditions. The parameters varied were MgCI 2 , NaCl, 
and GDP concentrations, incubation time and temperature. Control experiments were 
run under identical conditions except without ox.otremorine-M. Specific binding of [35S] 
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GTP yS was measured using a filtration technique. We were unable to measure 
substantial effects on e5S] GTP yS binding in the parotid gland, but our best results in the 

heart experiments occurred under the 3 mM MgCI2 , 100 mM NaCI and 10 10 J.1M GDP 

condition, incubated at 30° C for one hour, where we measured a 112.66% stimulation 
over basal binding. Having determined the optimal binding conditions e5S] GTP yS, the 
next step in this project will be to develop a photoaffinity label GTP analog which can 
then be used to irreversibly label G proteins under those conditions. Using selective 
antibodies to immunoprecipitate labeled G proteins, and it should be possible to 
determine with which specific G proteins a given receptor interacts. 

2513 

THE EFFECTS OF THE TOBACCO MOSAIC VIRUS ON GARDEN PEA PLANTS 
Joanna Lo 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

Previous studies indicate that green tea, which contains catechin, suppresses the 
tobacco mosaic virus ( Tobamovirus). I increased the catechin level in garden pea plants 
(Pisum sativum) by watering them with green tea. Green tea contains 30-40 percent 
catechin, which is a polyphenol found in all teas. I used two sources for the TMV virus. 
Source one was from combining two pinches of the tobacco in cigarettes with a 10 mL 
of .1M dibasic phosphate buffer. Source two was a laboratory purified form of TMV. 
The most obvious effect of the virus infection is the development of a pattern of light 
and dark green areas, giving a mosaic effect in infected leaves. Often times, localized 
lesions develop near the site of infection. I inoculated a .25 cm2 area of two leaves of 
each plant using plants grown with water, plants grown with green tea, and the two 
sources ofTMV. Each test group contained five plants, for a total of thirty plants. None 
of the inoculated leaves showed signs of the TMV infection. Using the t-test to see if the 
lack of infected surface area was due to chance alone, I found the value fort was 0 and I 
could not reject the null hypothesis. Therefore I conclude that none of the plants were 
infected because the Pisum sativum is an insusceptable host species to the tobacco 
mosaic virus. 

2514 

MAKING AN ELEC1ROMAGNET 
A.O. Pearce 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This project was to see if the number of coils and the size of the wire would 
affect the strength of an electromagnet. I used eighteen and twenty gauge wire, a nail, 
two thumbtacks, paper clips, a block of wood and a six volt battery. I first made a switch 
out of the wood, thumbtacks and a paper clip. I wrapped two pieces of eighteen gauge 
wires around the thumbtacks, which I pushed into the board and connected them to the 



Journal of Student Research Abstracts 13 

battery. Next, I wrapped the wire around the nail five times. I completed the circuit with 
the switch and tried to pick up paper clips from the table. I tested the magnet five times. 
I repeated this procedure, with ten and also with fifteen coils. I carefully recorded the 
number of paper clips picked up after each try. I repeated the entire procedure with the 
twenty gauge wire carefully recording the number of paper clips picked up after each 
try. I discovered that the number of coils did affect the strength of the magnet. The 
magnet became stronger as you increases the number of coils around the nail. I also 
discovered that the eighteen gauge wire made the stronger magnet. This was probably 
because the eighteen gauge wire was thicker and could carry a stronger current. 

2515 

EFFECT OF GREEN LIGHT ON PLANT GROWTH 
G. Lee 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

The purpose of this experiment was to determine the effect of green light on the 
growth and development of the lettuce plant, Lactuca sativa, variety crispa. Plants in the 
experimental group were placed under green light while those of the control group were 
placed under white light. All other factors such as temperature, amount of fertilizer and 
water, .and the amount of light were kept constant. Over the course of eight days, there 
were significant changes between the two groups of plants. Those grown under white 
light g,:ew an average of 21.5 centimeters and individual leaves grew to 2.5 centimeters 
in width. The plants grown under green light only grew an average of 13.75 centimeters 
with a leaf width of 1.5 centimeters. There was also more water left over in the pots of 
the experimental group, giving evidence that these were not using as much water as the 
plants in the control group. The results of this experiment suggest that exposing plants to 
only green light will interfere with their growth and hinder their natural development. 

2516 

THE EFFECTS OF SUGAR CONCENTRATION ON THE GROWTH OF YEAST 
E.S. Amadi. J.J. Grey 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the effects of varying concentrations of sugar on yeasfs 
metabolic rates. Rates of the yeasfs metabolism were measured by their release of 
carbon dioxide in the form ofbubbles. In each of the five containers, the yeast as well as 

the lukewarm (120° F) water amounts were used as control setups For the five containers 
there was a 0:1 (no sugar). 1:1, 1:2, 1:4 and 2:1 for sugar parts to yeast. Each was 
monitored and observed for a thirty minute time period. After the first three minutes 
each seemed to be exhibiting equal growth, however, after the sixth minute it was 
obvious that the 2: 1 ratio of sugar to yeast displayed a 1/6 faster rate of dispersion of 
carbon dioxide. Meaning, thus that the metabolic rates were increased with the 
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availability of sugar. The others, from high to low, followed by 1:1 with an 1/8 increased 
metabolic rate compared to the higher concentration 2: 1 1 :2 with no significant 
increased difference, and 1:4 with a rate 1112 lower than the 14. with the container with 
no sugar exhibiting no growth. By the fifteenth minute, a plateau among the 2:1 and 1:1 
had been reached with the other to following like before. By the end of the thirty minute 
period, all activity ceased or moved too slowly to be noticed. 

Thus, in end, competition for sugar, the ~asfs source of food, affected the rate 
at which they would metabolize such food. It is obvious that the ratio appropriate to 
cultivate ~ast is 1: 1. However, the dispersion of carbon dioxide or metabolic rate was 
increased when more was available. It is also noted that since no growth was evident in 
the "no sugar" container that food was needed to view the ~asfs metabolic rates. 

2517 

DISCUSSION OF FAUNAL RESOURCE UTILIZATION DURING THE LATE 
WOODLAND AND MISSISSIPPIAN PERIODS IN THE LOWER ILLINOIS RIVER 
VALLEY 
Samira Drummond 
Mentor: Karli White 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Audrey site, in the Lower Illinois River Valley, is unique in that there is 
evidence of both Late Woodland (c. 250-650) and Mississippian (1050-1150 AD.) 
occupations. The transition between the Late Woodland and Mississippian saw 
considerable change, both socially and economically. In this investigation, faunal 
remains excavated from the Audrey site will be analyzed to test the hypothesis that 
faunal catchments will be more localized in the Mississippian assemblage than in the 
Late Woodland assemblage because of a change to a agricultural and settled lifestyle 
during Mississippian times. The results of the analysis do not support the hypothesis 
because, overall, the fauna found in the assemblage are found in Audrey's surrounding 
area. The Mississippian assemblage, however, is more varied than the Late Woodland 
indicating the seasonality of the site. 

2518 

EFFECT OF IONIZING RADIATION ON P53 IN BREAST CANCER CELLS 
Glen Yang 
Teacher: J. Mornand, Ph.D. 
CAST Program, San Marino High School, 2701 Huntington Drive, San Marino, CA 91108 

This study dealt with the effect of ionizing radiation on the induction and 
subcellular localization of p53, a tumor-suppressor protein, in MCF-7 breast cancer 
cells. A possible induction of MDM-2, a feedback inhibitor of p53, was also 
investigated. MCF-7 cells were exposed to varied doses of ionizing radiation - 5 Gy, 10 
Gy, 20 Gy, and 40 Gy. All cells, including unirradiated controls, were .then incubated at 
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3'fC with 5% C02 for 24 hours before total cell lysate was tested for possible p53 and 
MDM-2 inductions by a standard Western blot analysis. To determine the subcellular 
localization of p53, MCF-7 cells were cultivated on slide chambers, exposed to 
radiation, and probed with p53-specific antibodies before being viewed under a 
fluorescent microscope. Our results demonstrate a clear induction in steady state levels 
ofp53 and MDM-2 in MCF-7 cells in response to increasing doses of ionizing radiation. 
However, the radiation, even at the normally fatal dosage of 40 Gy, was unable to 
facilitate nuclear translocation of the p53 protein. p53 accumulated only in the 
cytoplasm, where it is apparently unable to bind to its effector genes in the nucleus. 
Further experiments must determine why p53 fails to accumulate in the nucleus or 
whether other factors can trigger the translocation. 

2519 

MAGNETOTROPISM 
Jinnelle L. Fong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

Magnetotropism is known as the phenomenon of magnetism on the growth of 
plants. This phenomenon results from the interaction of magnetic fields upon the 
electric currents of plants. Magnetic fields stimulate plant growth, therefore producing 
taller plants. In a short series of experiments, I attempted to prove this theory. 36 
Kentucky Wonder beans were planted, half of which were grown with ceramic block 
magnets on the surface of the soil. In the first trial, the magnetized plants were 1. 7 em 
taller than the other plants. The respective probability value was less than 0.1. In the 
second trial, the magnets were kept underneath the soil. The magnetized plants were 3.0 
em taller than the others, also having a probability value less than 0.1. According to the 
data and statistics, I conclude that the results of this experiment is inconclusive. 
Although the magnetized plants grew taller, the differences in heights were not 
significant enough. 

2520 

EFFECT OF SOIL pH ON PLANT GROWTH 
Garrett R. Gollihur 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this experiment was to determine whether or not greater soil pH 
significantly improves the growth of pea plants. A solution of 7g of calcium carbonate 
per liter of peat moss was used for the soil of the experimental pea plants. The calcium 
carbonate raised the pH of the already acidic peat moss to neutral. A greater pH level of 
soil is known to increase the availability of many mineral nutrients in the soil. The 
control pea plants were grown in untreated, acidic peat moss. The results showed that 
there was no significant difference in the plant heights of the two samples(p > 0.1). The 
increase in the soil pH did not improve the growth of the pea plants. 
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2521 

THE EFFECT OF ACID ON PEA PLANTS 
Regina Lion 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

Acid rain has caused harm to many plants and is considered one of the most 
serious environmental problems of our times. The average pH level of acid rain is 3.0 
and the pH level of clean rain is 5.7. In this investigation, I compared the heights of pea 
plants subjected to an acidic solution (pH of 3.0) to those subjected to a slightly acidic 
solution (pH of 5. 7). To ~ about doing this, I first germinated pea seeds in petri dishes, 
then transferred them to a soil medium. When the plants were at least 4 centimeters tall, 
I watered 8 plants with distilled water, which has a pH of5.7. I watered the remaining 8 
plants with a 1% vinegar solution, which has a pH of 3.0. After 8 days, I found that the 
pea plants grown in an environment of pH 3.0 were significantly shorter than those 
grown in an environment of pH 5.7 (p=0.01). Therefore, I found that lower pH levels do 
stunt the growth of pea plants. 

2522 

EFFECTS OF SALT ON GERMINATION AND GROWTH ON BRASSICA RAPA 
D. Dolores 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the effects of different salt concentrations on plant growth 
and germination. Plants were grown with or without table salt (NaCl) for 30 days at 
room temperature. Each group of plants had its own unique concentration: 1.5%, 0.75%, 
0.37%, 0.18%, 0.09%, and 0.045%. There were six control plants that represented 
"normal growth" and served as a comparison for the experimental group. I found that 
higher salt concentrations result in shorter plants. NaCI had adverse effects on 
germination and growth. On day 30, control plants were recorded to be approximately 5 
inches long. However, plants with 0.18%, 0.09%, and 0.045% salt solutions were shorter 
than the control plants. The plant with a 0.18% salt concentration measured 1 112 inches 
long. The other plant with 0.09% salt concentration was 2 1/2 inches long and the plant 
with the least salt concentration, 0.045%, measured 3 inches long. Therefore, table salt 
slowed down growth. They bloomed three days after the control plants grew. The results 
suggest that higher salt concentrations led to poorer health conditions and later 
blooming. 
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2523 

WHAT RUBBER BAND CAN BE SHOT THE FURTHEST? 
Cindy Rody 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 
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For my experiment, I used four rubber bands, all with a 24 mm circumference. 
The control band was 1 mm wide, 1 mm thick, and shot, at an average, 16' 9 112". The 
first variable was 1 mm thick, 112 mm wide, and shot 16' 5". The next band was 1 mm 
wide, 1 1/2 mm thick, and shot 17' Last was a band 6mm wide, 1 mm thick, which shot 
17' 9". The bands were shot from a 26 mm long rubber band gun. The results were that 
the longest band went the farther. 

2524 

THE EFFECTS OF SlROBING LIGHT UPON THE PHYSICAL GROWTH OF A 
LUPINE PLANT 
James E. Morishita 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

Scientific researchers have noticed a daily change in the posture of a lupine plant 
hinting a sign of lights effect on the physical structure of the plant. This experiment 
investigated into the effects of lights consistency on the plants physical structure. To do 
so, an environment controlling apparatus was devised. The apparatus, made of 
cardboard, light timers and fluorescent lights, produced two separate environments with 
light as the only differed variable. The plants were grown under a day simulating cycle 
or strobing light cycle for two weeks. The strobing light was set for one hour of light and 
one hour of darkness. Watered equally and daily, the strobing light group averaged a 
plant height of 5.0 em while the simulating light averaged heights of 4.2. The P value in 
this experiment came to be 0.1. Although statistics could not prove the differences to 
more than chance variation, I strongly believe that further investigation would produce 
results conflicting with those above. 

2525 

EFFECTS OF INCREASED SALINITY ON SEA URCHIN FERTILIZATION. 
M. Jensen.J. Park 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

In this experiment, the effect of the involvement of salt water on the sperm-egg 
interaction of the sea urchin species, Lytechinus pictus, was examined. 1.25 mL of sea 
urchin egg suspension were placed on a depression slide and carefully observed under a 
microscope. Next, a micro-pipette was used to put I .25ul of salt water on the egg 
solution The concentration of the salt water was 25% salt. The last step required the use 
of the blunt end of a toothpick to place a drop of sperm Onto the egg and salt water 
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suspension Under the microscope, the fertilization of the eggs was then observed and 50 
of those eggs were counted These eggs were detennmed fertilized by the clear ring that 
formed around the cell membrane as they were observed. The percentage of fertilized 
cites 'versus non-fertilized eggs was figured. This process was repeated 3 times for a 
total of four tries. The results were the following: the first time produced 7 fertilized 
eggs out of 50 eggs which yields a 14% fertilization rate; the second yielded a 16% 
fertilization rate (8 out of 50 eggs were fertilized); the third produced a 16% fertilization 
rate again. and the last time resulted in an 18% fertilization rate (9 out of 50 eggs were 
fertilized). The control value was at 91% ± 3.8%. These results show that the effect of 
salt water on the fertilization of sea urchin eggs reduces fertilization to a 16% rate. 

2526 

PLANVIEW ANALYSIS OF FEATURE 45 AT THE EVIE SITE, A POSSIBLE LATE 
WOODLAND S1RUCTURE 
Rachel Milano 
Mentor: A. Ledwon 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

Few Late Woodland (A.D. 250-1350) structures have been successfully identified 
in the Lower Illinois River Valley. This lack of documentation and excavation results in 
a wid in the ·archeological knowledge of an already little-known time period. It is 
hwothesized, however, that a large feature at the Evie Site, a primarily Late Woodland 
site, located in Crater Township, Calhoun County, IL, contains a structure. This paper 
attempts to prove the existence of this structure based on the changes in color and 
consistency of the soils and their location. Using the planview stains of the 01 level of 
the feature as a guide, a master map of the C-Block was created, with each different area 
identified with its proper Munsell color designation. In this study, Late Woodland 
structures from the American Bottom, an area in southern lllinois, were use for 
comparison, due to the lack of Late Woodland structures in the Lower Illinois River 
Valley. The results from this analysis cannot confirm the hypothesis of a Late Woodland 
structure at Evie. Findings do, however, point to a different location for the possible 
structure, further southwest than originally believed. 

2527 

BEITER MEMORY-IS VITAMIN B, THE KEYTO SUCCESS? 
Jennifer Y. Fung 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

Users of Vitamin B12 claim that it improves memory and the ability to reason and 
concentrate. This experiment tested whether or not Vitamin B12 improved the memory of 
feeder mice. Ten mice were used in this experiment (12 was the intended number but 
two died). The 10 mice were divided into a control and an experimental group--each 
group consisting of two males and three females. All 10 mice were given regular tap 
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water for a week. During this week, all the mice were run through a maze. The mice 
were run seven times during this week. Each mouse's maze time was recorded. The 
following week, the experimental mice were given the Vitamin B12 water solution (1000 

J.Lg Vitamin B12 I 1 gallon of water). During this week, all the mice were run through the 
maze. The mice were run a total of 15 times. Each mouse's maze times were recorded. 
The maze times of the experimental mice before receiving Vitamin B12 were compared 
to the maze times after receiving the Vitamin B12• Although the majority of the 
experimental mice showed improvement, it cannot be concluded that the improvements 
in time were a direct result ofthe Vitamin B12 (t = 1.45, p > 0.1 before Vitamin B,2 and t 
= 0.52, p > 0.1 after Vitamin B12 ) . 

2528 

EFFECTS OF CUPRIC CHLORIDE ON SEA URCHIN FERTILIZATION 
Sergio Ballesteros and Boris Tapia 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study tried to answer the question of what kind of effects, if any at all, 
cupric chloride Would have on sperm-egg interaction in the sea urchin L ytechinus 
Pictus. Sperm and eggs which were taken from adult urchins were incubated separately 
in vials filled with pH 8.0 artificial sea water. The sperm was removed from the vial with 
a toothpick and the eggs were pipetted onto a slide where a minimum of fifty eggs had 
to be counted. The control experiment determined that the normal rate of fertilization 
was 91 ± 3% with eggs and sperm alone. The sperm was then put onto the slide with the 
eggs and 0. 725 ul of cupric chloride was added, and percent fertilization was recorded. 
This experiment was conducted with 1M, 0.5M 0.05M 0.005M and 0.0005M solutions of 
cupric chloride. The 1M, 0.5M 0.05M and 0.005M solutions of cupric chloride killed the 
sperm immediately The 0.0005M solution of cupric chloride allowed the sperm to live 
but the fertilization rate was zero percent. The results indicate that cupric chloride, if 
put into the ocean, would prohibit the sea urchin from producing offspring. 

2529 

WHICH DETERGENT WORKS BEST? 
K Moran 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

The purpose of this project was to see which detergent removes stains the best. 
1.) I cut three pieces of cloth. 2.) I stained each of them with mud, grass, butter, mustard, 
ketchup, and chocolate. 3.) I filled a large bowl with water and detergent, and the stained 
cloth. 4.) I stirred it around for five minutes. 5.) I rinsed everything out and repeated the 
procedures for the other detergent. My hypothesis was that the Arm & Hammer would 
work the best, and Fab would be the worst. The results were that Fab worked the best and 
Tide was the worst. Finally, my conclusion was that the results could be affected by the 
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washing time, different types of stains, different kinds of fabric, or how long the stain 
had to set into the fabric. 

2530 

A GREEN THUMB IN A BOTILE? OR NOT ... 
Lesley L.K. Hamamoto 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this investigation I conducted two experiments, 1.) The Effects of Compost 
Tea on Sunflowers (Helianthus annuus "Sunspot") and 2.) The Effects of Stem's 
MiracleGro Plant Food on Snap Peas (Pisum sativum "Sugar Ann"). Both experiments 
were designed to test the effects of the fertilizer on plant height. In my first" experiment I 
tested the fertilizer known as compost tea, an organic, liquid fertilizer, made by soaking 
a cloth bag containing decomposed vegetation in water. Fifteen plants in a control group 
were treated three times with the tea while fifteen plants in the control group were 
treated with tap water. The plant heights were measured after each treatment. In my 
second experiment, I tested the chemical fertilizer, Miracle-Gro, on snap peas. The 
experimental group was treated twice with the prepared fertilizer (concentrated powder 
dissolved in tap water) while the control group was treated with tap water. In both 
experiments, I found the p-value to be greater than 0.1, indicating no significant 
difference between the heights of the plants in the control and experimental groups. 

2531 

THE EFFECTS OF TEMPERATURE CHANGE ON THE REPRODUCTION OF THE 
DROSOPIDLA FLY. 
Christine J. Orr 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this study was to see if Drosophila melanogastor flies placed in an 
incubator for a period of fifteen days would produce more offspring and in a shorter 
period of time than Drosophila flies placed at room temperature. In this experiment, I 
placed four vials of flies into an incubator at approximately 26 degrees Celsius. I also 
placed four vials at room temperature (approx. 23 degrees C). There were 8 flies in each 
vial, four male and four female. I observed all 8 of the vials for twenty-five days and 
recorded how many total offspring were produced in each vial. My final results were the 
reverse of what I expected. I assumed that more flies would be produced in the vials in 
the incubator because Drosophila are in greater abundance during the warmer seasons. 
Overall, more flies were produced in the vials kept at room temperature (248 flies at 
room temp. and 199 in incub.), they did move through each stage of their development at 
a slower rate though. Through statistics, I can neither accept or reject the idea that my 
results were do to chance because my p value fell between .2 and .05. 
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EFFECTS OF IONIC COMPOUNDS ON SEA URCHIN FERTILIZATION. 
N.G. Hamlin, J.F. Boeding 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

21 

This study examined the possibility of ion involvement in the sperm-egg 
interaction of the sea urchin Lytechinus pictus. Eggs and sperm were incubated with or 
without O.OOlM zinc nitrate for 10 minutes at l5°C in pH 8.0 artificial seawater and 
percent fertilization was recorded. This process was repeated several times for each. 
Zinc nitrate reduced the fertilization rate to 70% ± 3.0% while control values were at 
91%± 3.8%. It was observed that not only did zinc nitrate interfere with the sperm-egg 
interaction with reduced fertilization rates, but it also caused the sperm to gradually slow 
down and die after several minutes. The results indicate that zinc nitrate does indeed 
reduce the rate of fertilization significantly in Lytechinus pictus. 

2533 

EFFECTS OF KARO SYRUP ON SEA URCHIN FERTILIZATION 
KJ. Preston, M. Wilde 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This experiment was used to discover the interaction between the sperm and egg 
of the sea urchin Lytechinus pictus. A 0.16% solution ofKaro syrup was used to test the 
possibility of sugar as a inhibitor on the slide of sperm and eggs. The Karo syrup 
decreased the fertilization rate to 49% ± 4% The procedure was repeated five times. The 
control values were found to be 91% ± 3%. From these results it is suggested that K.aro 
syrup does in fact inhibit the sperm and egg productivity rate with L ytechinus pictus. 

2534 

ANALYSIS OF CERAMICS IN THE SURF ACE COLLECTIONS OBTAINED FROM 
THE AUDREYNORTH SITE IN THE LOWER ILLINOIS RIVER VALLEY. 
Katie Hanson 
Mentor: Colleen Delaney-Rivera. 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Audrey site, in Greene County IL., is unique in the Lower Illinois River 
Valley as the only excavated Stirling Phase Mississipian occupation site. Surface 
collections revealed the presence of Late Woodland (White Hall and Jersey Bluff) and 
Mississippian ceramics at the site. Recent research suggested that Jersey Bluff (Late 
Woodland) peoples occupied the valley until at least AD. 1200 (Farnsworth, Emerson 
and Glenn 1991), indicating the possible co-existence of Jersey Bluff and Mississippian 
peoples at the Audrey site. However, analysis of excavated ceramics did not indicate a 
Jersey Bluff presence (Hurtado 1995). The intent of this paper is to answer the question 
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of whether or not Jersey Bluff peoples occupied the Audrey site. To answer this, the 
ceramics obtained through surface collections, specifically the grit temper ceramics, 
were examined in relation to their locations. The ceramics were identified and sorted by 
temper and surface treatment, and the locations of each designation were compared to 
the excavated features. Results showed the presence of grit tempered ceramics, 
indicative of Jersey Bluff style, at the Audrey North site. The amount of Jersey Bluff 
ceramics found and the locations where they were more dense, in addition to data from 
unknown/mixed proveniences, indicated that there was probably Jersey Bluff habitation 
at Audrey North. These results suggest possible interaction between, or co-habitation 
with, Mississippian and Jersey Bluff peoples. 

2535 

SEEDS DEPTH AND GROWTH 
E.M. Stamsek 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

In my experiment I wanted to determine at what depth seeds f!JOW best. The 
method I used was by placing four radish seeds at different levels in a terrarium. I laid 
four seeds on the surface, four seeds planted according to the instruction on the package, 
and four seeds at two, three, and four inch depths. I gave each set of plants the same 
amount of water and sunlight daily. The results were that the seeds planted according to 
the seed's instructions and the ones planted at the two inch depths g,ew the best. The 
seeds on the top and the seeds planted further down did not f!JOW well, they did root, but 
the plants didn't reach the surface, or survive maturity. 

2536 

ORIGINS OF KNOWLEDGE: THE HISTORY AND VALUE OF SCIENTIFIC 
ILLUSTRATION 
Ryan Meher 
Mentor: Liz Hansen 
NSF Young Scholars Program. Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

Artifacts from the Evie site, a Late Woodland (600-1200 A.D.) occupation site in 
west central Illinois are currently being researched to retrieve all possible information 
about the culture of the people who inhabited the site. Accurate scientific illustration 
allows other researchers to evaluate the artifacts without transporting the artifacts 
themselves. This serves a dual purpose: the safety of the artifacts is maintained, and 
there is a wider distribution of information. In addition, scientific illustration is less 
costly than any alternatives. Using standard methods of scientific illustration conveys 
data and an accurate visualization to researchers clarifying and augmenting the written 
descriptions of the artifacts. Scientific illustrators work with the archeologists as part of 
a team providing visual information that enables scientists and others to reach a better 
understanding of the Evie site, and prehistoric cultures in general. 
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2537 

ANALYSIS OF HOUSEHOLD DEBRIS AND WASTE DISPOSAL AT THE McCULLY 
CABIN HISTORIC SITE 
C. Hadley 
Mentor: A. Neisen. 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

It is only common sense that much can be learned about people from their trash; 
archeology depends on the idea that how people dispose of the trash reflects something 
about their lives. The focus of this research is the McCully Cabin historic site, a 
structure located within the Crater Township of Calhoun County, Illinois. Area farming 
families and farm hands occupied the cabin from the late 1850s or early 1860s until the 
early 1920s. The Center for American Archeology excavated its foundation and some of 
the surrounding area in 1983 and 1984 and then again in 1993 and 1994. The hypothesis 
that the cabin's inhabitants disposed of their refuse in the nearby Crawford Creek was 
tested by tabulation and spatial analysis of household debris uncovered in these 
excavations. Although results did not support this hypothesis, this study has lent 
supporting evidence for other hwotheses about how people dispose of their waste. 

2538 

DOES COLOR MAKE IT EASIER TO READ? 
J.D. Groman 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This study was done to see if color helps a person read easier and faster. To do 
this project I typed out three lists with colors written in a list. Each list was exactly the 
same. I left one list how it was, in black ink, this was my control. On another list I 
retraced the words with the colors the word was. On the last list, I switched the colors 
around so that each word had a color that was different than each word. Then I timed 
people on how fast they could read each list. My results stated that it was easiest to read 
the list that had the colors matching the word. The control list was the second easiest to 
read. The list with the colors mixed up was the hardest to read. In conclusion, it seems 
that color helps a person read better. I think this is true because the brain will match the 
two items and connect them. If the colors are mixed up the brain is confused and it is 
harder to read. It is not that hard to read the list in black because these is no color so the 
brain only has to think about one item. So to further state my conclusion, color does help 
you read 
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2539 

COMPARATIVE STUDY OF EXPEDIENT STONE TOOL TECHNOLOGY AT THE 
EVIE SITE 
Brian J. Koch 
Mentor: Michael A. Lange 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The utilization of expedient stone tool technology at the Late Woodland Evie 
site has been previously approached in a presence/absence manner. This study is the first 
to compare the use of expedient tool technology at the Evie site with Lag:>on, a Late 
Archaic site located less than 1 km from Evie. These sites were chosen for this study due 
to their close proximity to each other, as well as equal availability of raw stone 
materials. I hwothesize that the Evie site will demonstrate a more expedient technology 
due to a more recent occupation. This hwothesis is consistent with the work of Kelly et 
al. (1984) stating that there had been a shift to a more expedient technology from Late 
Archaic through Woodland periods due to the adaptation of a more sedentary lifestyle. 
The quantitative and qualitative examination of lithics for detail retouching, 
decortication, and core reduction indicate that despite using various formal tools, the 
inhabitants of Evie used a more expedient stone tool technology than the inhabitants of 
Lagoon. 

2540 

EFFECTS OF CHLORINE ON SEA URCHIN FERTILIZATION. 
M.B. Lee, J.A. Sims 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

We observed the effects that chlorine had on Lytechinus pictus sperm-egg 
interaction. Eggs and sperm were incubated with or without a solution of Ill 000 diluted 
chlorine. We added 0.125 ml of this 1/1000 diluted chlorine solution to a 1 m1 solution 
of eggs and sperm. This slowed down the activity of the sperm a little. It was also noted 
that sperm movement was slowed when the solution was added to the sperm alone. Each 
experiment was performed four times. Chlorine reduced the fertilization rate to 96% ± 
2% while controlled values were at 99% ± 1%. The results suggest that chlorine at low 
concentrations will not play a significant role in sperm-egg interaction in L ytechinus 
pictus. 

2541 

WinCH EGG FLOATS BETTER ON WATER? 
T.L. Black 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This project was done to find out if a hard boiled egg or a raw egg would float 
better on salt water or tap water. To do this project I measured 1 cup of water, carefully 
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scraping the top of the container with an index card to remove any excess water, and 
poured it into a clear container. I did this in four different containers. Then I added 2 
tablespoons of salt to cup B and cup D. Next I put a raw egg in cup A, the control, and 
cup D. In cup B and cup C, I put a hard boiled egg. Then I measured how far the egg 
rose in each container. I then recorded the results. I did this experiment four times. The 
results showed that a hard boiled egg will float the best in salt water, but a raw egg will 
float too. However, in tap water an egg will not float at all, no matter what kind it is. 

2542 

DIE ROLLS ON V ARlO US SURF ACES. 
M.F. F enbers 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This project was done see if surface type has an effect on die rolls. I rolled a six
sided die ten times on three different surfaces (wood, tile, and carpet) and found out 
what surface the die roll best on. The results show that it is best to roll on wood and 
better to roll on carpet rather than tile. 

2543 

THE EFFECTS OF THIAMIN ON THE GROWTH OF THE WATERMOLD 
SAPROLEGNIA 
Richard L. Lew 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this experiment, I tested the effects of thiamin on the diameter of the 
Saproltgnia 's mycelium. Thiamin is required for normal functioning of all body cells. It 
is also involved in numerous body processes that break down carbohydrates, protein, and 
fat for energy and convert excess carbohydrate to fat for storage. Two groups of 
Saprolegnia (consisting of ten each) were maintained throughout the experiment. The 
control group consisted of Saprolegnia growing in a petri dish filled with potato dextrose 
agar (PDA). On the other hand, the experimental group consisted of Saprolegnia growing 
in a petri dish filled with PDA and one hundred milligrams of thiamin. After each day of 
growth, I would measure the diameter of the mycelium in millimeters. Measurements 
were taken for five days of growth. The mycelium is a visible circular colony which will 
appear over the entire culture plate. I hypothesized that the thiamin would increase the 
diameter of the Saprolt:gnia 's mycelium. Unfortunately statistical analysis contradicted 
my hypothesis. At a significance level ofO.OOl (p= 0.001), the data showed that thiamin 
had a significant effect on the diameter of the Saprolegnia's mycelium. Therefore, any 
variation in the diameter of the mycelium is due to the thiamin. 
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2544 

A COMPARATIVE ANALYSIS OF JERSEY BLUFF CERAMICS IN THE LOWER 
ILLINOIS VALLEY: ESTABLISHING A BASELINE 
Nora Sullivan 
Mentor: Sarah Studenmund 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Jersey Bluff phase (AD 800 - 1300) of the Late Woodland period in the 
lower illinois valley is marked by changes in diet and pottery styles. A correlation 
between changes in diet, vessel shape, and temper documented for the early Late 
Woodland White Hall Phase (AD 400-750) (Braun 1987) suggests that a shift from a diet 
primarily composed of foraged materials to .a cultigen based diet caused a parallel shift 
in pottery. If there is a similar change in the Jersey Bluff phase when maize replaces 
native cultigens in the diet, then, as com becomes more prevalent in the diet, 
technological and perhaps stylistic changes should occur in the pottery. The diagnostic 
sherds from radio-carbon dated features excavated at five Jersey Bluff sites in the lower 
Illinois valley were analyzed and the dates, botanical materials, and ceramic styles were 
compared in order to test this hypothesis. An increase in vessel wall thickness and 
temper types suggests a period of increased vessel size and possible experimentation. 
These changes in pottery styles and technology established a baseline which can be used 
to approximate a date based on the ceramic assemblages, without requiring radio-carbon 
dating. 

2545 

CASE-CONTROL STUDY OF A MUTATION IN THE D5 DOPAMINE RECEPIDR 
GENE 
A Hung 
Teacher: J. Sobell 
CAST Program, San Marino High School, 2701 Huntington Drive, San Marino, CA 91108 

In a previous examination of the D5 dopamine receptor (D5DR) gene, a C~T 
change was found at base pair 262 in an autistic patient. This nucleotide change resulted 
in the substitution of a phenylalanine amino acid in place · of a leucine at codon 88 
(change therefore denoted as L88F). The purpose of this project was to determine 
whether the L88F mutation is associated with psychiatric disease. We designed and 
implemented a case-control association study, where a significant increase in the 
prevalence of the mutant allele among psychiatric patients compared to normal (control) 
individuals would suggest that it is associated with disease. 170 autistic or schizophrenic 
patients and 1200 unaffected controls of similar ethnic background were screened for the 
presence of the change using a variation of the polymerase chain reaction (PCR) 
technique. By designing the PCR oligonucleotide primers to contain the mutant 
nucleotide, the variant allele may be preferentially amplified over the wildtype 
("normal") allele. The test samples were screened either singularly (cases) or more 
expeditiously in group of four (controls; referred to as 4C groups). No positive samples 
were found among the cases, while 17 of the 4C groups showed evidence of the mutant 
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allele. The presence of the of the L88F in these 4C samples was confirmed by direct 
genomic sequencing. Thus, these initial data suggest that the L88F missense change is 
not associated with an increased risk of schizophrenia or autism. 

2546 

A COMPARISON OF PROJECTILE POINT CHARACTERISTICS IN THE LOWER 
ILLINOIS, SNY, AND AMERICAN BOTIOM REGIONS: A CULTURAL 
EXPLANATION 
Jared Hudson 
Mentor: Scott Braunsch\\eig 
NSF Young Scholars Program, Center for American Archeology, P .0. Box 366 Kampsville, IL 62053 

The Lower Illinois River Valley, the Sny Bottom, and the American Bottom were 
inhabited by Native Americans during the Late Woodland Period (300-1200 AD). The 
Late Woodland Period was characterized by an increase in the use of agriculture such as 
corn and a more widespread utilization of the bow and arrow. Archeologists can observe 
these changes by examining the artifacts. Whereas ceramics can be used to define 
certain time periods, projectile point style can reflect the culture in which they existed. 
It is hypothesized that although there are some inherent functional explanations for 
traits, most traits can be explained by cultural reasons. By examining and documenting 
both metric and non-metric traits of projectile points found at sites from all three areas, 
the intra-, inter-regional, and chronological differences can be observed It was observed 
that the American Bottom points were larger as a whole and decreased in size over time. 
This can be explained by cultural reasons. The Sny Bottom metric attributes were 
smaller than the those of the other two regions and the non-metric attributes were 
directly opposite them. It was concluded that the Sny Bottom culture was separate from 
the other two regional cultures. In sum, the differences were explained by cultural 
reasons, as opposed to functional. 

2547 

THE EFFECTS OF GIBBERELLIC ACID ON A MUTANT ROSETIE PLANT 
Sarah L. Long 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this experiment, I was attempting to show that the external application of the 
growth hormone, gibberellic acid, on the growing tips of a mutant rosette plant would 
result in an increase in stem length. The mutant rosette plant, a single gene mutant, is a 
genetically altered plant that lacks the gene needed for the plant to produce gibberellic 
acid. Due to this fact, the mutant rosette plant (grown under normal conditions) results in 
a little compact dwarf The mutant rosette plants took four days to germinate. After they 
had developed their growing tips, water was applied to the control plants and gibberellic 
acid was applied to the experimental plants. Unused cotton swabs were used to 
externally apply the water on the control plants' growing tips and the gibberellic acid on 
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the experimental plants' growing tips. The plants were grown in fairly effective, self
made, bottle reservoirs, which were used in order to keep the plants and the potting soil 
continuously moist. After eighteen days of experimentation, I discovered that there was 
a significant increase in the stem lengths of the experimental group. The probability was 
less than 0.00 1 (t = 5.078). My results also showed that this external addition of 
gibberellic acid could in some way compensate for the mutant rosette's genetic 
deficiency. 

2548 

CAN CHLORINE IN WATER BECOME A TOXIC POLLUTANT TO PLANTS? 
Alma Melkonian 
Teacher: R. Meneshian 
Merdinian Annenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

The effect of chlorine dissolved in water was tested on the growth and 
germination of wheat and lentil seeds. Separate samples of wheat and lentil seeds were 
planted in petri dishes and kept under the same conditions of temperature and sunlight 
exposure. Three of each were watered with. Arrowhead spring water, 3 with chlorinated 
tap water and 3 with chlorinated water from the swimming pool. After 3 weeks it was 
observed that the plants that were watered with spring water were the greenest and 
tallest, the ones watered with tap water were as green and as tall. The group watered with 
pool water had not all germinated and the ones that had were unhealthy, smaller in size 
and not as green. It was concluded that high levels of chlorine m water can be toxic to 
plants. 

2549 

ARCHEOBOTANICAL RESEARCH OF FEATURE 19 OF THE EVIE SITE IN THE 
LOWER ILLINOIS VALLEY 
Christine Jia Ling Ou 
Mentor: Karen Atwell 
NSF Young Scholars Program, Center for American Archeology, P .0. Box 366 Kampsville, IL 62053 

Archeologists use archeobotany to study the interrelations among human and 
plant populations. This study investigates Feature 19, a possible storage pit, from the 
Evie Site. The primary use of a storage pit is to store surplus foods. Low concentrations 
of ceramics, lithics, limestone, and botanical remains are just some of the indicators that 
signify the use of a feature as a storage pit. Samples from this feature were put through 
the flotation process and examined for botanical remains in order to verify this 
identification. The purpose of this study is to conclusively determine the use of Feature 
19, from the Evie Site in the Lower Illinois River Valley by using the technique of 
archeobotany. Results showed that the feature contained many botanical seeds such as 
polygonum (knotweed) and modem seeds such as Mollugo verticillata ( carpetweed). A 
large majority of the seeds identified were ofbumt botanical remains. The burnt soil on 
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the level was mostly scattered and there was little in-situ burning. From this we can 
conclude that feature 19 once had a secondary usage as a refuse pit. 

2550 

THE INFLUENCE OF ETHYLENE GAS ON THE GROWTH OF BUSH BEAN 
PLANTS 
Sally Chen 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this study was to determine if the ethylene gas produced by 
ripening apples increases the rate of growth of bush bean plants. Because ethylene is an 
auxin (plant-regulating substance) and has a ripening effect on fruit·. I hypothesized that 
ethylene would promote the growth of the plants. To test my hypothesis, I planted two 
groups of 15 bush bean plants in separate chambers. Each chamber was made from a 
plastic outline and wrapped with saran wrap to ''trap" the ethylene. In the chamber of the 
group that I designated as the experimental. I placed eight ripening apples to produce 
ethylene. After two weeks I measured the heights of the plants and analyzed the data 
using t-test. I found the p value to be less than 0.001. However, although there was a 
highly significant difference between the heights of bush bean plants grown in the 
presence of ethylene gas and bush bean plants which have not been exposed to ethylene. 
I could not accept my hypothesis because the difference in heights between the plants of 
the two groups was the opposite of what I had predicted. I had hypothesized that the 
plants in the experimental group would grow taller, but in fact, the plants in the control 
group grew taller. In conclusion, the ethylene gas produced by ripening apples does not 
promote the growth in height ofbush bean plants. 

2551 

HOW MANYTIMES A WEEK DO YOU WASH YOUR HAIR? 
BN. Kephart 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

The purpose for my project was to see how many times a week girls wash their 
hair. I asked five girls with brown hair, red hair, blonde hair, and black hair. The results I 
got when I asked girls with brown hair were 7, 7, 6, 7, 7. When I asked girls with red hair 
the results I got were 4, 7, 6, 4, 6. When I asked girls with blonde hair the results I got 
were 7, 5, 6, 5, 7. last but not least I asked girls with black hair how many times a week 
they washed their hair and the results I got were 7, 4, 4, 5, 6. My hypothesis was that girls 
with blonde hair would come in first followed by brunettes, red heads, and girls with 
black hair. I proved my hypothesis wrong. In conclusion I found out that brunettes wash 
their hair the most with an average of 7 times a week, followed by blondes with an 
average of 6 times a week, and a tie between girls with red and black hair with an 
average of 5 times a week. 



30 

2552 

ARCHEOBOTANICAL ANALYSIS OF REMAINS FROM FEATURE 1 AT THE EVIE 
SITE 
Heather Hemken 
Mentors: Karen Atwell and Kelly Guthridge 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Evie site, a Late Woodland habitation site, is located within the Crawford 
Creek drainage basin in the Lower Illinois River Valley. Feature 1 from this site will be 
examined in this project to determine its original use. The processes of screening the 
heavy and light fractions of the flotation samples (Watson 1976), close observation 
through a microscope, and analysis of the data will help in this determination. Field 
observation suggests that the feature is a roasting pit due to the burnt soil .and charcoal 
remains. According to the study of the archeobotanical remains this hypothesis was 
supported due to the amount of burned botanical remains, and the presence of faunal 
remains in the feature. Also supporting the hypothesis is the presence of in-situ burning, 
which is indicative of a roasting pit. 

2553 

HOW MUCH ALGAE IS ENOUGH? 
Philip Dupont · 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

This experiment was the first in a series of experiments to explore the possibility 
of creating a closed self-sustaining ecosystem. The basis of this experiment is from 
experiments conducted by NASA. They were working to create a closed self-sustaining 
ecosystem to keep astronauts alive in space stations for extended periods of time. This is 
what this series of experiments is trying to recreate, but on a much smaller scale. Instead 
of using humans in the sealed environment I will use brine shrimp. This first experiment 
tests which ratios of unicellular green algae to water would be best to sustain a single 
eutoranchipus (brine shrimp) in a sealed environment for an extended period of time. I 
took one adult brine shrimp and placed it into a 15 ml tube with 5 ml of a 50% solution 
of algae and NaCl (experimental #1). I placed another into 5 ml of a 25% solution 
(experimental #2). And another brine shrimp into 5 ml of a 12.5% solution 
(experimental #3). The control contained no algae and just 5ml of NaCl. This was 
considered one test sample. In my experiment I had 40 test samples. For the next 5 days 
I recorded the mortality rates in each of the tubes. After the 5 day period I was able to 
statistically prove that experimental #2, the 25% solution of algae to NaCl, best sustains 
brine shrimp for an extended period of time. (P=0.5) 
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THEFThffiRPOThiTSOFWAR 
Rana Mansour 
Mentor: Scott BraunschY.eig 
NSF Young Scholars Program, Center for American Archeology, P:O. Box 366 Kampsville, IL 62053 
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According to Lawrence Keeley, author of the bode War Befcre Civilization, 
''points ofwar projectiles were commonly weakened or hafted in such a way that when 
the shaft was extracted, the point or some part of it would remain in the wound... (and) 
with regard to prehistoric fire weapons, archaeologists have seldom considered whether 
any of the point types they study might originally have functioned as war points" 
(1996:52-54). This study tests Keeley's theory. This study looks at projectile points 
found in excavated skeletal remains and burial sites from Middle Woodland, Late 
Woodland, and Mississippian societies of the Eastern Woodlands. It is hypothesized that 
these three prehistoric time periods each had specialized stone tool technology for 
violence. Preliminary results provide evidence which supports Keeley's theory valid for 
the specific sites tested. 

2555 

DOES THE AMOUNT OF CHLOROPHYLL IN THE LEAVES OF PLANTS CHANGE 
WHEN THE PLANTS ARE EXPOSED TO DIFFERENT AMOUNTS OF SUNLIGHT? 
Tamar Sard.arian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

Five plants of the same species were placed indoors, at the same temperature, 
watered regularly with the same amount of water and exposed to sunlight for different 
lengths of time. Each plant was exposed to sunlight for 2 days, 4 days, 6 days, 8 days, 
and 10 days respectively, and then covered. Two square centimeters of leaf material 
from each plant was then collected, crushed in alcohol and boiled in a water bath over 
low heat for 10 minutes. The intensity of the green of the alcohol solution was used to 
compare the level of chlorophyll in the plant. It was observed that the plants exposed for 
the longest time to sunlight were the greenest and therefore had the highest level of 
chlorophyll in them. 

2556 

EFFECTS OF LAUNDRY DETERGENT ON SEA URClllN FERTILIZATION 
J. Van Duzee, M. Tapia 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the question of possible laundry detergent involvement in 
the sperm-egg interaction in the sea urchin Lytechinus pictus. A solution of 0.125 ml of 
eggs was put on a depression slide. Using a micro-pipette, we put 1.25 u1 of laundry 
detergent that was diluted with distilled water at a ratio of I part detergent to 10,000 
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parts water. A toothpick was then used to place sperm on the egg suspension and percent 
fertilization was recorded. The experiment was repeated four times. We found that the 
laundry detergent solution reduced the fertilization rate to 72% ± 4%, while control 

values were found to be 91% ± 3% without the detergent. The results suggest that 
laundry detergent plays a role in the sperm-egg interaction in Lytechinus pictus. 

2557 

THE EFFECT OF MENTHOL ON THE REGENERATION RATE OF DUCES/A 
TIGRINA 
Stefanie Poon 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

I investigated the effect of menthol, an anesthetic agent, on the regeneration rate 
of planaria Dugesia tigrina. Regeneration is a special form of reproduction whereby a 
missing part of an organism is re-grown. Twenty selected planarians of the same size 
were cultured. Six days after one feeding, twenty planarians were cross-sectioned into 
two parts: heads and tails. Half of the heads and tails were placed in water - control 
groups. The rest were placed in water with an added 1.0 gram of menthol. The 
concentration was too high, which caused the planarians to deteriorated. Using serial 
dilution, I then tested the survival of a single planarian in various concentrations ranging 
from 0.01% to 0.0001%. Each of the planarians survived, and in result, I re-tested the 
regeneration rate of planarians in a menthol solution of 0.01% concentration. After 
seven days of observation, it showed that menthol does cause the planarians to reproduce 
slower. The heads in water grew to an average of 4.89 mm. In menthol solution, the 
heads grew to about 4.04 mm (0.001 < p <0.01). The tails grew to an average of3.71 mm 
in water and 3.04 mm in menthol solution (p < 0.1), respectively. The measurements of 
the heads and the tails were categorized as separate data because they grow at different 
rates. 

2558 

DETERMINING SPECIALIZED SITE STRUCTURE THROUGH ANALYSIS OF 
LITHIC DEBITAGE ASSEMBLAGES 
Kenneth Jordan 
Mentor: Eric Hanson 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

In 1993 the Center for American Archeology began excavating the Evie site in 
the Lower Illinois River valley. Evie was occupied during the Jersey Bluff phase (800-
1200 A.D.) of the Late Woodland period (250-1200 A.D.). In the later phases of the Late 
Woodland period settlements that had formed over time became more complex. In this 
study, it is hwothesized that the distribution oflithic debitage, arranged by size, reflects 
the site structure of Evie. This can be tested by taking a random sample of excavation 
units from the site, then arranging the lithic debitage found according to size. The sizes 
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from one area and those of another were then compared in an effort to determine 
pressure flake types as compared to a reduced core flake to show tool production. The 
results showed possible areas of core reduction and tool production. Site structure at one 
Late Woodland site can be compared to others in an attempt to show uniformity through 
all Late Woodland sites. 

2559 

DOES CALCIUM CARBONATE HAVE A RELAXING EFFECT ON FISH IN A 
TANK? 
Lori Markarian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks,.CA 91423 

The number of gill movements per minute of a fish can be counted and used as a 
criterion to determine the level of relaxation of a fish. Three tanks were prepared, one 
containing only spring water, one containing spring water with 1 tsp. of calcium 
carbonate added to it, and one containing spring water with 2 tsp. of calcium carbonate 
added to it. The tanks were maintained at the same temperature. One fish from a main 
tank in a pet store was transplanted into each of the 3 prepared tanks, using the same 
technique, and the rate of movement of its gills was observed for 30 minutes and 
recorded every 3 minutes. It was noted that the fish transplanted into the tank with no 
calcium carbonate was the most agitated, while the fish transplanted into the tanks with 
calcium carbonate dissolved in them seemed more relaxed. There was no difference in 
the relaxation level(# of gill movements/min.) of the fish in the two tanks with different 
levels ofCaC03. It seems that CaC03 in water relaxes the fish. 

2560 

CIRCADIAN REGULATION OF THE PHOTOTACTIC RESPONSE 
CHLAMYDOMONAS REINHARD!! SlRAIN 124MTWILD. 
Steven Chan 
Teacher. S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The primary objective of this investigation was to determine whether 
Chlamydomonas reinhardii strain 124mt wild, a single-celled photos}nthetic bacterium, 
possess a phototactic response (movement towards light) regulated by an oscillating 
circadian rhythm (a biological clock based upon the variation of day and night within a 
24 hr. period). To determine whether this response is controlled by a biological clock, 
two vials containing the above stated strain Chlamydomonas reinhardii were entrained 
under opposing 12 hr. light/dark cycles (one in a LID and the other in a DIL cycle). After 
seven days of entrainment, the vials were placed into complete darkness for a 24 hr. 
period prior to testing. Testing involving microscopic observation with a phototactic 
apparatus, containing two small lights to be used in directing the movement of the cells, 
was to be conducted at least every 2 hrs. within a 24 hr. period. Initial testing revealed 
promising results providing preliminary support of an oscillating circadian rhythm: no 
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phototactic response was observed in the first vial one hour into the dark cycle, while the 
other vial, one hour into the light cycle, exhibited a weak response. However, further 
tests needed to chart a full rhythm were unsuccessful, for the cells did not remain viable 
in darkness. No definitive conclusions can be drawn until more data can be obtained. It 
is hypothesized that the media used to culture the cells was inadequate to sustain the 
viability of the cells for an extended period of time in the absence of light. 

2561 

WHAT STAIN REMOVER WORKS BEST? 
A Harper, C. Conowitch 
Teacher. F.A. Swensen 
Parle View Intermediate School. 808 West Avenue J, Lancaster, CA 93534 

The purpose of this project was to see which stain remover worked the best. First 
we cut six pieces of cloth, stained them with mustard, chocolate, Crisco, syrup, and 
mascara. Then applied the stain removers Spray and Wash, Dazzle, Oil Eater, Shout, 
Super Clean, and Pre-Wash Amway. After we let the stains sit for about an hour we 

washed Then dried them in the drier. When they were dry we recorded the information. 
We repeated these steps two more times. Our results was that our hypothesis was wrong. 
Spray and Wash worked the best. Then Pre- Wash Amway, Oil Eater, Dazzle, Shout, and 
the worst was Super Clean. Our conclusion was that people should use Spray and Wash. 

2562 

INDUCED MUTATION BY ULTRAVIOLET LIGHT AND VARIATION OF THE 
DIASTATIC FUNCTION IN BACILLUS SUBTILJS 
Brian R Aiello 
Teacher: S. DeGusta 
John F. Kennedy High School. 6715 Gloria Drive, Sacramento, CA 91256 

In this investigation, I attempted to decrease the amount of amylase produced by 
B. subtilis by using UVlight to induce a mutation in bacteria's genetic structure. I hoped 
that this UV exposure would create thymine dimers in the bacterial DNA, thus altering 
the bacteria's production of starch-hydrolyzing (diastatic) enzymes. First, I prepared a 
series ofnutrient agar petri dishes containing 2% starch. I then transferred 12 different 
bacterial colonies from a stock culture B. subtilis onto the agar medium (two per plate) 
and allowed each to 'i!JCNI overnight. After 24 hours, one of the dishes was flooded with 
Grain's Iodine (a chemical which stains only starch) revealing stainless "halos" 
surrounding the bacteria. Since the natural function of amylase is to break down starch 
into simple sugars, it followed that the enzyme's presence would be characterized by a 
lack of starch, or in other words, no stain. Once the production of amylase was verified, 
each of the remaining 10 colonies was transferred to two new agar dishes. One set of 
colonies was exposed to UV light for 15 seconds while the other was not. After being 
incubated for exactly 24 hours, the dishes were removed from the incubator and flooded 
with Gram's Iodine. For each separate colony, the ratio of the amylase "halo" radius to 
the bacterial growth radius was measured and recorded. Running the t-test, I received a P 
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value less than 111000. 1 can therefore conclude that my results were not due to chance 
variation and that exposure to ultraviolet light does decrease the amount of amylase 
produced by Bacillus subtilis. 

2563 

GARLIC, A NATURAL ANTffiiOTIC 
Midori M. Nakashima 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this experiment was to demonstrate that garlic can hinder the 
growth of Bacillus cereus. A protein called Allicin is found in garlic oil. Allicin is 
formed which is converted by the enzyme, alliinase, when garlic is cut, chewed or 
digested. Nutrient agar was prepared and divided into two parts. A 1% garlic extract 
solution was added to one of the nutrient agar, while the other remained pure. Twelve 
pour plates were infected with Bacillus cereus. Six of the pour plates received garlic 
nutrient agar and the other six, plain nutrient agar. The pour plates were placed in an 
incubator at 3 7° C for 24 hours. The number of bacterial colonies were counted after the 
plates were removed from the incubator. The results demonstrated that the plates with 
the I% garlic extract had less bacterial colonies (p<.001). 

2564 

ARTIFACT ANALYSIS AT THE CLOSSER AND CAMERER SITES 
Rebecca K. Oleszk:owicz 
Mentor: Dr. Mark Allen 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Audrey North site is a Stirling Phase (1050-1150 A.D.) Mississippian site 
located in the predominately Late Woodland Jersey Bluff Lower lllinois River Valley. 
Within one kilometer of the Audrey North site are two other sites with evidence of 
Mississippian presence: Closser and Camerer. Through artifact analysis, the 
interpretation of Audrey North as its own socio-political center was tested and the 
Closser and Camerer were tested as satellite habitation sites. Mississippian societies are 
stratified and commonly have an hierarchical system: wealthy elites live in the center of 
larger towns and cities, while the less wealthy working classes live on the outfringes and 
in smaller towns or homesteads. Audrey, as the socio-political center, demonstrates 
much evidence indicating an hierarchical society, whereas Closser, which would have 
been inhabited by the working class, bad little evidence of hierarchy. Closser and 
Camerer were found to be a possible contemporary satellite habitation site (Closser) and 
core reduction area (Camerer), most likely anchored by Audrey. This study provides a 
better understanding of Mississippian interaction in the Lower Illinois River Valley by 
further indicating that there are a cluster of Mississippian sites, though the region was 
predominately inhabited by Late Woodland Jersey Bluff peoples. 
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2565 

SUBCLONING AND CHARACTERIZATION OF A PliTATIVE SPERMATOGENESIS 
GENE 
C.L. Chung 
Teacher: P.H. Yen 
Palos Verdes Peninsula High School, Harbor-UCLA Medical Center, 1000 West Carson Street, Torrance, 
CA 90509 

The objective of this study was to isolate and characterize the human DAZ gene, 
or the Deleted in Azoospermia gene affecting male fertility, on the X chromosome. 
Many recombinant phage clones containing DAZ homologous sequences were isolated 
from a human genomic library. Since clone DAZ-g3 appeared to have originated from 
the X chromosome, based on its restriction fragments that hybridized with ~ DAZ eDNA 
probe, this clone was selected for further characterization. First, the DAZ-g3 was 
digested with the restriction enzyme EcoRI and ligated into a plasmid vector pUC19. 
The products were introduced into E. coli through transformation, and the colonies 
containing recombinant DNA were selected and grown. Then fragments were isolated 
and hybridized to male and female DNA to determine whether they were located on the 
Y or X chromosome. In addition, DNA sequences of segments of DAZ-g3 were 
determined. The sequences were run through a computer program that compared the 
amount of similarity between the sequences and previously discovered gene sequences 
stored in the Genbank. The results of further sequencing analysis showed that the DAZ
g3 clone contained a portion of the autosomal DAZLA gene as well as sequences 
originating from the X chromosome, suggesting that the clone was chimeric, or 
containing fragments from two different regions of the human genome, brought together 
during the construction of the human genomic library 

2566 

EFFECT OF EARTHWORMS ON THE HEIGHT OF LIMA BEAN PLANTS 
Derek Nakamura 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this investigation was to try to determine if the addition of 
earthworms to soil in which lima bean plants were to be grown would effect the height of 
the plants. To do this, two sets of plants were grown; an experimental group with 
earthworms added to the soil and a control group that did not have earthworms added to 
the soil. Twenty plants were grown for each group. Leaves were placed onto the surface 
of the soil of both groups of plants. These leaves were needed for the earthworms to 
decompose to better fertilize the soil. The leaves were also added to the control group of 
plants to avoid creating another variable in this investigation. Of the forty plants that 
were attempted to be grown, only twelve grew. Of the twelve, six were from the 
experimental group and the other six were from the control group. As a result, only these 
twelve plants were used in computing data. After two weeks, the final measurements of 
the twelve plants were obtained and used to run a t-test. I obtained a t-value of 1.16 and 
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a probability value (p-value) of a little more than 0.1%. Therefore the addition of 
earthworms to soil in which lima bean plants were grown in did not have a significant 
effect in the height of the plants. 

2567 

DOES MILK ACTIJALL Y AID IN THE COUNTERACTION OF TOXINS? 
Medell Kristen Briggs 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The objective of this thfee-part experiment was to discover if Euglena cultured in 
a milk solution would attain a higher resistance to lethal concentrations of bleach than 
Euglena cultured without milk. The purpose behind this experiment-was to determine if 
milk is a reliable agent in counteracting consumed toxins such as bleach. The first 
experiment was performed to obtain a solution containing spring water and milk which 
would allow the Euglena to thrive. Using serial dilution methods. the solution in which 
the Euglena flourished was the solution containing 6.3% milk. The second goal was to 
find the lowest lethal concentration of bleach which would kill Euglena and the highest 
concentrated bleach solution which is harmless to Euglena. The concentrations of bleach 
were 0.0125% and 0.00625% respectively which were also derived by using serial 
dilution methods. The last objective was to test three known non-lethal bleach 
concentrations and three known lethal concentrations of bleach on the milk Euglena and 
those cultured without milk. The milk Euglena survived in five out six of the bleach 
solutions. The only solution in which they could not endure was the solution containing 
the highest percentage of bleach which was 0.05%. The Euglena cultured without milk 
died in all oflethal solutions and survived in the non-lethal solutions as expected. Based 
on the results of this experiment it is fair to conclude that milk is an effective agent in 
combating the lethal wrath of bleach and possibly other toxins. 

2568 

POWER OF A RUBBER BAND 
Magee T. Price 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This is the study of the rubber band and the power it has. The materials I used 
were, three rubber bands, a ruler, and a note pad. I pulled each rubber band 4 inches 
back and got the results on the power they all had. First I did three trials on the power it 
has. The little rubber averaged out to be 78.3 in. The medium rubber band was 53.6 in. 
The large rubber band was 60.3 in. The results was that the little rubber band had more 
power than the other two. 
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2569 

THE INlllBITING EFFECTS OF COLD TEMPERATURE ON SAPROLEGNIA 
Jamie Lai 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The primary goal of this experiment was to determine whether cold temperatures 
had any effect on the growth of the water mold, Saproltgnia, after initial growth had 
already begun. After growing Saproltgnia on six petri dishes for two days at room 
temperature (23° C), three plates were taken and placed in the refrigerator where the 
temperature was about 1'fl C. Data was taken on the area of growth after the first two 
days of growth and again after an additional three days of growth. The control was the 
three plates that continues to grow at room temperature (23° C) after the first two days. 
On average, the rate of area of growth of the control was 4.6 cm3 /day for the last three 
days. In the experimental, the three plates placed in the refrigerator, the average rate of 
area of growth was only 0.03 cm3 /day for the last three days. I found that temperatures 
colder than room temperature do inhibit the growth of Saproltgnia after growth had 
already begun (p<0.05). 

2570 

ABSORBING CARBON DIOXIDE 
Patrick M. Chan 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

Since plants need carbon dioxide to photosynthesize, the calcium hydroxide 
prevented the Zea Mays (com) plants from growing by absorbing most of the carbon 
dioxide. The purpose of this experiment was to see if calci urn hydroxide absorbs carbon 
dioxide, which is what plants need to photosynthesis. To test this, I planted ten com 
seeds. Five of these ten were growing inside a 1 0-gallon aquarium tank. The other five 
were growing in another 1 0-gallon aquarium tank. 1 only experimented on the plants in 
one tank. The plants in the other tank were the control plants. As soon as all of the plants 
germinated, I placed a calcium hydroxide solution in a 200 ml beaker into the 
experimental aquarium tank. I then covered the aquari urn tank with the experimental 
plants by placing a clear, plastic, aquarium tank cover over the tank, then sealing it with 
black electrical tape. For the control aquarium tank, I placed a clear, plastic, aquarium 
tank cover over it also, but I left an opening space for carbon dioxide to enter. The 
pwpose of covering the aquarium tank for the control plants was so that there will be no 
difference in lighting factors for both tanks. I watered each plant about 20 ml of tap 
water to each plant every day, then measured the height and of each plant in em. To 
water and measure the height of the experimental plants, I just removed the aquarium 
tank cover, and recovered it when I was done. My results of this experiment showed that 
the experimental com plants did not grow as well in height as the control com plants. (t -
value = 2.39) (p - value K 0.05). 
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THE SPORTS PEOPLE LIKE. 
S.B. Garteiz 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 
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The purpose for my project was to see which sports girls and boys like. I asked 
20 boys and 20 girls what sports they like the best. The sports I used were baseball, 
soccer, basketball, and football. The results I got when I asked the girls was soccer first, 
baseball second, basketball third, and football came in last. The results I got for the boys 
were football first, baseball and basketball tied for second, and soccer last. My 
hypothesis for the girls was they liked soccer first, baseball second, basketball third, and 
football last. My hypothesis was correct. My hypothesis for the boys was Football first, 
basketball second, baseball third, and soccer last. My hypothesis was incorrect. In 
conclusion, I learned that boys liked football best and girls like soccer best. 

2572 

CORE CURATION AT THE EVIE SITE: A COMPARATIVE STUDY USING UPLAND 
AND LOWLAND MODELS. 
Roxanne Khamsi 
Mentor:· Mike Lange 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

We often view human technology with a narrow mind, merely measuring what it 
can do and how. It is essential that archeologists start weighing the social and cultural 
implications of various lithic technologies and asking why mankind used them to cope 
with their environment (Simek, 1994). It has been proposed that in North America, 
expedient flake tool technology correlates with increased sedentism and intensifies 
toward the Mississippian period (K.oldenhoff, 1987). Settlements near large lithic 
resources could rest assured that there would always be an abundance of raw materials 
for their use and could therefore make tools for one-time use and discard them soon after 
(instead of having to curate them for later use). Determining the extent to which 
expedient technology and core curation were used during the Late Woodland period can 
teach us about the technologies of cultures at that time. It is my goal to shed light on the 
factors leading up to the rise of expedient technology. The Evie site in Calhoun County, 
Illinois, is a Late Woodland site located near an abundant source of lithic material. 
Therefore, it was expected to find expedient technology and a low degree of core 
curation at the site. In the following paper, I examine the percentages of flakes, cultural 
shatter, cores, tested raw material and unaltered raw material. From the collected 
information I determine the core-reduction process used at the Evie Site. Sarah 
Studenmuncfs 1995 investigation of lowland and upland Late Woodland sites will be 
used as a comparative model. The results of my experiment indicated that expedient 
technology was practiced at the Evie site, but the degree of core reduction and curation 
resembled the lowland model more closely. 
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2573 

WHICH HOUSE HOLD CHEMICAL REMOVES THE MOST OXIDATION FROM 
PENNIES? 
J.H. Hernandez 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

The purpose of this experiment is to find which house hold chemical removes the 
most oxidation from pennies. I used three small icing containers, two tbsp. of rubbing 
alcohol, hydrogen peroxide, white distilled vinegar, nine pennies, and a two tbsp. 
measuring cup. I put one penny in to each container and then added two tbsp. of each 
chemical and let sit for two hours. I repeated this procedure three times. My results were 
the vinegar made each penny look cleaner but had the most black spots on .it, the alcohol 
pennies looked almost the same as when I put them in, and the hydrogen peroxide 
pennies had less black on them as the others. As a conclusion I think that vinegar cleans 
pennies the best but hydrogen peroxide removes the most oxidation from pennies. 

2574 

EFFECTS OF SUGAR ON THE HEART RATE OF DAPHNIA 
Helen Wong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In my series of experiments with Daphnia, I tested to see if sugar affected the 
heart rate of Daphnia. Then I tested to see if the Daphnia actually ate the sugar. After 
placing the Daphnia under the microscope, I used a mechanical clicker to count the 
initial heart rate of the Daphnia before adding anything. Then using 100% sugar, I made 
a sugar solution in which was added to the Daphnia to see the change in ifs heart rate. 
After counting the heart rate, there was an average increase of about 25 heart beats per 
minute after it ate the sugar. By using chi square, the degree of freedom was 1 and p = 

0.001 which rejected the null hwothesis that the variation of the heart rate was due only 
to chance. Although I assumed that it had eaten the sugar, I did a follow up experiment 
in which I dyed the sugar solution red. Then I watched under the microscope as the 
Daphnia absorbed the sugar solution into ifs transparent body. After the Daphnia was 
transferred onto a different slide to clean it from the sugar solution, the Daphnia placed 
under the microscope had red liquid or sugar grains within its body. I can further 
conclude that the Daphnia had eaten the sugar that had affected the heart rate by making 
the heart beats per minute increase significantly. 



Journal of Student Research Abstracts 41 

2575 

HOUSEHOLD DEBRIS DISTRIBUTION AND DENSITY AT THE HISTORIC 
McCULL YCABIN SITE: TAKING THE GARBAGE OUT THE DOOR 
Erin E. Deegan 
Mentor: Andrea Neisen 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, ll.. 62053 

The McCully Cabin site is located in the Crater Township of Calhoun County, 
Illinois, and was occupied from the late 1850's to the late 1920's. It housed many 
different occupants until ifs late owner, Howard McCully, moved it to a more desirable 
and easily accessible site. This allowed the original foundation and other historic 
artifacts to be excavated by the Center for American Archaeology's Education Program 
in 1983, 1984, 1993, and 1994. Through the tabulation and . spatial analysis of 
archaeological data from the site, a better understanding of the means by which the 
occupants disposed of their household waste was achieved. More specifically, this 
project tested the hypothesis that the debris exited the house not through the front door 
to the south, but through the kitchen door to the north before continuing to its final 
disposal area. Results showed that there -was a high density of debris around the kitchen 
door in squares 2, 7, 10, 11, 17, and 21. A low density of debris around the front door in 
square 9 was also found. These results support the hypothesis that the debris was first 
taken out the rear kitchen door. In retrospect the study of trash yields a great deal of 
knowledge about the people who created it allowing archaeologist to gain more insight 
into early farm life in Illinois. 

2576 

THE EXAMINATION AND ANALYSIS OF FEATURES AT THE EVIE SITE 
Robert J. Anderson 
Mentor: Harry Murphy 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

It is important for archeologists to recognize the original function of features, 
earth that has been altered by man, to better understand socioeconomic functions of 
archeological sites. This research will examine 3 features excavated at the Evie site 
dating to the Late Woodland time period, a period of great change in the Lower Illinois 
River Valley. To make accurate interpretations of each feature, a list of criteria was 
developed. It is hypothesized that feature #4 and #32 are roasting pit, and feature #22 is 
a storage pit. The paperwork for each feature was compared to the criteria compiled 
from this and prior research. There was not a sufficient amount of data found to reject 
the hypothesis. The feature's structure and contents were compared to the criteria. Size 
along with volume were also considered into defining features. The results indicate that 
feature #4 is a roasting pit, feature #22 is a storage pit, and feature #32 is a roasting pit. 
This research is important for two reasons. First, it creates the most up-to-date set of 
definitions for features. It also better defines features, which when defined correctly are 
an intrical part in the determination of theories about Evie and other sites. 
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2577 

ARE THERE DIFFERENCES IN THE "LIFE ENERGY" VALUE OF CERTIFIED 
ORGANIC FOODS VERSUS NON-ORGANIC FOODS? 
Lorena Barton, Chenani Ledebur, Ann Rice, Regina Roselund, Saralyn Schiek, Mike 
White 
Teacher: D. Noland 
Centers for Learning High School, 8854 Haskell Avenue, North Hills, CA 91343 

Many health proponents claim certified organic foods contain more 'energy 
value' than their corresponding non-organic foods. After a search of the literature and 
discussions with biologists, chemists and nutritionists, the Oxidation-Reduction 
Potential (ORP) was chosen as our measurement unit for our research. The experiment 
was designed to test the hypothesis that if ORP is an indicator of the 'ene_rgy value" of 
foods, measuring the ORP of a food in its certified organic form wrsus its corresponding 
non-organic form would quantitatively show whether there is a difference in their "life 
energy''. ORP measurements require the liquid form, so Phase I of our research was to 
measure ORP of each food in its organic form and non-organic form three times. In 
addition, each trial was repeated on five different juicers to determine which juicer 
would haw the least destruction to the juice by oxidation and increased temperature. 
Corresponding tests of Vitamin C, pH, and temperature were performed to give 
additional credibility to the ORP tests. Phase II measured 18 foods on the two least 
destructive juicers. Distilled water was used as a control. The results of the t-tests 
showed that the Phase II data was significant at the 0.05 level of significance. The 
research hypothesis that ORP could measure "life energy'' was supported, and showed 
certified organic foods measured consistently higher ORP values than the same non
organic food. Students plan to continue research in this area. 

2578 

THE EFFECTS OF PHOTOPERIODISM, TIDAL FLUX, AND GENERAL WEATHER 
PATTERNS ON SEAGULL MIGRATION TO SAN FERNANDO VALLEY SCHOOLS 
Teacher: J.N. Heston 
Granada Hills High School, 10535 Zelzah Avenue, Granada Hills, CA 91344 

During the winter months, seagulls have a shorter foraging time (increased 
intraspecific competition for food), and long cold nights to endure. This study involves 
the daily collection of weather data, tidal data, and changes in photoperiodism that may 
be correlated with the annual winter migrations of seagulls from coastal areas to San 
Fernando Valley Schools in search of nutrition, energy, and refuge from storms. 
Beginning in September 1996 when no seagulls were yet present on campus, all students 
were required to begin maintaining a journal on environmental factors (both coastal and 
inland) and make daily counts of seagulls at three distinct locations on campus. Data 
collection on environmental factors and seagulls will continue until May 1, 1997. These 
environmental factors are modeled on graphs and students then look for correlations 
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between daily seagull counts and these factors both with respect to the total daily count 
and concentrations of seagulls at various times of day. 

2579 

DO YOU PICK YOUR NOSE? 
N.R. Rawson 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

My project is on how many people pick their nose and how many don't. The 
reason I am doing this project is to see if more boys than girls pick their nose. What I 
did was I asked ten boys and ten girls and marked down what they said as I asked them. 
My results were that five out of ten girls pick their nose and three ·out of ten boys pick 
their nose. My hypothesis was that more boys than girls would pick their nose. My 
hypothesis was this because I think that boys are more sickening than girls. My 
hypothesis was wrong. 

2580 

CAN BETA-CAROTENE PREVENT THE OCCURRENCE OF DISEASE IN PLANTS? 
Shogher Melkonian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Shennan Oaks, CA 91423 

Sunflower seeds were divided into 3 equal groups. One group was germinated in 
a beta-carotene solution while the other 2 groups were germinated in tap water. After 
germination they were transplanted into potting soil. The group germinated in the beta
carotene solution was watered with the same solution, while the seeds germinated in tap 
water were watered with tap water. After the plants were about 5 inches tall the group 
receiving the beta-carotene and 1 group receiving the tap water had a one percent 
gasoline solution added to them, and the plants appearance and growth was observed for 
4 weeks. The control group had the best appearance, but there was no significant 
difference between the group receiving the beta-carotene and gasoline and the group 
receiving only gasoline. Therefore it could not be concluded that beta-carotene will stop 
the disease caused by the gasoline. 

2581 

TO DEER OR NOT TO DEER, TIIAT IS THE QUESTION 
Ivory Howard 
Mentor: Karli White 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Audrey Site provides a unique opportunity to learn more about the 
interaction between Mississippian groups in the Lower Illinois Valley and the American 
Bottom. This project is specifically concerned with the possible interaction between the 
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Audrey site and the Cahokia site. The white-tailed deer population around Cahokia 
decreased because of Cahokia's large population. Consequently it would have been 
necessary for the Cahokians to find alternative methods of obtaining white-tailed deer 
meat. Cahokia traded with several smaller sites in the area for white-tailed deer meat. 
The purpose of this project is to determine whether or not the deer body part trend found 
at the Audrey Site proves that it is a meat procurement site for Cahokia. The Food 
Utility Index (FUI) is one method to identify trends in deer body part utilization as 
reflected by hunting, butchering, and distribution activities. Previous analysis of deer 
bone from the Mississippian component at the Audrey Site (Howard 1996) identified 
moderate amount of high utility, large amount of mid utility, and small amount of low 
utility deer bones. This trend identified at the Audrey Site is compared to several other 
sites in the Lower Illinois Valley. The trend found at Audrey is expected to be consistent 
with the sites in the American Bottom. The FUI results are examined for evidence of 
deer meat procurement sites. The data from the FUI research cannot support the theory 
that Audrey is a meat procurement site for Cahokia. The importance of this research is 
to better understand the influence and interaction of Cahokia and other neighboring 
Mississippian sites. 

2582 

HOW WILL WATERING FLOWERING PLANTS WITH AN ACIDIC OR BASIC 
SOLUTION CHANGE THEIR APPEARANCE OR COLOR? 
V art Defterderian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

Nine potted flowering plants were placed in a sunny comer in a room. Three 
plants (group A) were watered with regular tap water, every other day, for 4 weeks. 
Three plants (group B) were watered with tap water containing 5 tsp. of vinegar/gallon, 
every other day, for 4 weeks. Three plants (group C) were watered with tap water 
containing 2 tsp. of baking soda/gallon every other day, for 4 weeks. 

The plants were observed carefully at the end of 4 weekS. The flowers of the 
plants receiving the acid solution were a brighter red than the control group. The group 
receiving the baking soda solution had very few flowers. 

2583 

AN EXPERIMENTAL STUDY OF MICROWEAR FORMATION AMONG MODERN 
AND PREHISTORIC SIDNE FLAKE TOOLS 
Michael J. Miller 
Mentor: Harry Murphy 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

This experimental research producing utilized and retouched flakes forms a data 
set similar to Late Woodland (250 AD. - 1200 AD.) artifacts found at the Evie site. 
These flakes formed diagnostic microwear patterns specific to flake function. Phase 1 
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analysis proves that when a flake of a specific material is activated in a particular 
direction on a specific material ' s surface, a diagnostic wear pattern is formed. Phase 2 
study design designates a hypothesis that microwear patterns on replica stone flake tools 
can be successfully compared to archeological remains. These correlations are 
speculative of the actions occurring on site. Phase 2 research and artifact analysis 
concludes that stone flake tools associated with features are pliable to wear pattern 
simulations on replica flakes. Microwear analysis on these artifacts has led to a 
speculative employment of features pre-historically on the Evie site. 

2584 

HOW MANYPEOPLE CHEAT? 
N.A. Rawson 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

My project is on how many people cheat and how many do their own homework. 
The reason I'm doing this project is to find out if more boys cheat then girls. What I did 
was I asked twenty boys and twenty girls if they cheated on their homework or if they 
did their own work. My hypothesis was that more boys would cheat then girls. I 
disproved my hypothesis. My results were that thirteen out of twenty girls cheat and only 
eleven out of twenty boys cheat. 

2585 

THE EFFECTS OF SODIUM FLUORIDE ON THE ACID PRODUCED BY 
LACTOBACILLUS ACIDOPHILUS 
Brandon Muranaka 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this investigation I was to observe the effects of sodium fluoride (NaF) on the 
acid produced by the bacteria Lactobacillus Acidophilus. To do this I cultured the 
bacteria on Snyder Agar (an agar with the pH indicator brom cresol green) plates and 
waited for the bacteria to produce lactic acid through fermentation. Once the bacteria 
produced the acid I then added one drop of sodium fluoride to the plates, and observed 
any color change in the agar. I found that the application of sodium fluoride to the acid 
caused no color change in the pH indicator, thus no change in pH. My experimental 
plates with the sodium fluoride drops were exactly the same color as my control plates 
without any sodium fluoride. I had another control plate without any bacteria and one 
drop of sodium fluoride, this plate had a blue color change, indicating a raise in pH. 
Therefore there was nothing wrong with the sodium fluoride and nothing wrong with the 
indicator (previous tests done have shown that the indicator will turn from green to 
yellow and back to green again with hydrochloric acid and sodium fluoride drops). 
Therefore, the sodium fluoride did not have any effect on the acid produced by the 
bacteria Lactobacillus Acidophilus. 
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2586 

THE EFFECTS OF SALICYLIC ACID ON ERWINIA CAROTOVORA 
Patrick L. Chu 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this experiment was to determine if Salicylic acid could make a 
carrot resistant to the bacterial plant pathogen Erwinia carotovora. Salicylic acid has 
been proven to help plants build a resistance to many viruses and infections. Erwinia 
carotovora is a plant pathogen, which causes soft-rot of many fruits and vegetables. To 
test the effectiveness of Salicylic acid, I first created four groups of carrots, with four 
carrot strips in each group. The first two groups were my controls. One set of petri dishes 
contained carrots soaked in water, while the other contained a 10% ~alicylic acid 
solution. For the next two groups, I simply inoculated carrots soaked in water and the 
10% solution with a small amount of the bacteria. After five days of daily observations. 
my results were clear. As expected. the only bacterial growth occurred on the carrots 
soaked in water and inoculated with the bacteria. Both groups soaked in the Salicylic 
acid solution remained unaffected. However, I am not completely sure as to whether the 
lack of bacterial growth was actually due to the carrot building a resistance, or to the dry 
appearance caused by the Salicylic acid. Due to this unanswered question, I plan to 
repeat this experiment using a weaker Salicylic acid concentration of approximately 5%. 

2587 

ARCHEOBOTANICAL ANALYSIS OF FEATURE 23 AT THE EVIE SITE 
Divya Balakrishnan 
Mentor: Karen Arnell 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

Archeobotanical studies attempt to discern the relationship between specific 
cultural groups and their local plant populations. An analysis of the presence and 
quantity of botanical materials in a particular feature may prove useful in identifying its 
purpose to prehistoric peoples. This study examined botanical remains in flotation 
samples derived from feature 23 at the Evie site, a Late Woodland (AD. 800-1200) 
habitation in the Lower Illinois Valley. In addition, it was hypothesized that the 
classification of feature 23 as a storage pit was accurate. This conclusion was based 
upon field observations of little or no lithics, ceramics, and sandstone as well as depth 
and length measurements of the feature. Flotation samples from the first three levels of 
feature 23 were found to contain very few seeds, a characteristic indicative of storage 
pits. The low quantity of botanical remains also suggested that there was no secondary 
purpose to feature 23. Finally, the archeobotanical evidence collected contained no Zea 
mays (Com) or Concurbita (Squash) seeds. This implies that hunting and gathering of 
native vegetation was still an integral component of Late Woodland subsistence even 
after the introduction of maize agriculture. 
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THE IDENTIFICATION AND ANALYSIS OF FEATURES #1, #8, AND #23 
Amanda J.D. Smith 
Mentor: Hany Murphy 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 
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Determining the original function of features allow archeologists to determine 
activities at a site and the duration of occupation. There are several problems 
encountered when attempting to determine the original purpose of a feature. Some 
features may be re-used, and field plows often disturb the features. It has been 
hypothesized that feature 23 was a fire pit, feature I was a hearth, and that feature 8 was 
a storage pit. To determine the original function, each feature is compared to previous 
research and definitions. The definitions are formed from prior research. 

2589 

ULTRA VIOLET IRRADIATION AS AN EFFECTIVE METHOD OF DAMAGING 
BACTERIA'S RESISTANCE TO ANTIBIOTICS 
Joshua P. Chen 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this investigation was to determine whether thirty seconds of UV 
irradiation is an effective means of nullifying Escherichia coli/pAMP's resistance to the 
antibiotic Ampicillin (AMP). The reasoning behind this study is bacteria have 
consistently mutated or emerged as a stronger, more resistant strain because of antibiotic 
overuse, The focus of this study is essentially this: if E. coli/pAMP is irradiated with 
ultraviolet light, then the plasmid AMP will be damaged and the irradiated E. coli will 
no longer be able to survive on AMP agar. To answer whether UV irradiation would be 
significantly beneficial in this battle, 7 agar plates that were divided into twenty-four 
equal squares were used. The sample sizes were divided into the following: 48 samples 
of''no UV on nutrient agar"; 48 samples of "no UV on AMP agar''; 48 samples of ''UV 
on AMP agar''; 24 samples of "UV on nutrient agar". When compared, the difference 
between the ''UV on AMP agar" and ''no UV on AMP agar" was insignificant. Using chi 
square, the p-value was found to be, 0.5< p <0 2. Although there were some samples that 
supported the hypothesis, the conclusion is that when E. coli/pAMP is irradiated with 
UV light for thirty seconds there will be no significant change in the E. coli/pAMP's 
resistance to Ampicillin. 
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2590 

FISH GROWTH: FREEZE-DRIED TUBIFEX VS. LIVE TUBIFEX 
Chaun Wong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of my investigation was to find out if live tubifex worms and freeze
dried tubifex worms have the same amount of nutrients, vitamins, and minerals needed 
for fish to f!JOW. I wanted to find out if freeze-dried foods were just as nutritious as live 
foods. In trying to solve the problem, I needed two f!JOUps of fish. Half were fed live 
tubifex worms and the other half were fed freeze-dried tubifex worms. Since experts say 
that the nutrition of the food is a major factor of fish f!Jowth, I was able to · create a 
hypothesis relating the amount of nutrition in each type of food and the size of each fish 
f!JOUp. It stated, "If goldfish fed freeze-dried tubifex f!JOW to be the same size as the 
goldfish fed with live tubifex, then I can conclude that freeze-dried tubifex worms are 
just as nutritious as live tubifex worms." I measured each fish three times within an 
eight week period (once in the beginning of the experiment, once 30 days later, and once 
22 days after that.) According to my data, the average fish f!Jowth rate on both sides 
were very close. According to my calculations, the small difference in size was due to 
chance variation alone and not to the treatment (where t=0.507, d.f.=16, and p<O.l) 
Therefore I was able to conclude that freeze-dried tubifex actually do have the same 
amount of nutrients as live tubifex, and they both provide the same growth factor. So 
there must be a connection between the similar nutritive values in the food and the 
similar growths in the fish. 

2591 

SPATIAL ANALYSIS OF MISSISSIPPIAN MORTUARY SITES 
J.N. Conner 
Mentor: A. Tremmel 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The purpose of this project is to analyze the social structure of the Moss and 
Schild cemeteries of the Mississippian period (c. 1 000-c. 1300) which are located in the 
Lower Illinois Valley. Goldstein (1980) proposed that social organization is most 
accurately demonstrated using spatial analysis of skeletons (Goldstein 1980: 1 ). This 
paper tests her hypothesis 1 which states, "Social organization in outlying Mississippian 
mortuary sites should appear generally egalitarian," I tested it by an examination of the 
artifacts rather than the skeletal remains. If Moss and Schild are egalitarian, then gJave 
goods should be evenly distributed. Results indicate that this hypothesis is incorrect; 
both cemeteries contain certain individuals who have more grave goods than the average 
individual buried there. This indicates special treatment at death, and hence, 
differentials in social status. 
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2592 

PLANARJAN PIGMENTATION EFFICACY ON THE REGENERATION OF BROWN 
HYDRA VULGARIS 
Marilee S. Chan 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The aim of this investigation was to determine whether or not the newly 
regenerated part of a BrCM'Il Hydra Vulgaris would take on the color of its food. Because 
the clear digestive cavity of a hydra makes up more than half of its anatomy, a hydra can 
take on the color of its food after being fed. In this experiment, twenty hydra were fed 
planarian bits. An additional twenty hydra were used as a control group and were starved 
to keep the hollow digestive cavity clear. Six hydra from each group were cut in half at 
the digestive cavity (stomach). The hydra heads and tails were observed under a 
dissecting microscope daily for five days. None of hydra were fed during this time so 
that the regenerated parts of the planarian-fed culture would not automatically take on 
the black pigment of the food. On the fourth day, it appeared that the hydra were 
regenerating the same dark color of the food. However, on the fifth day, when 
regeneration was more apparent and complete, the food was completely digested into the 
epidermis and gastrodermis cells. Consequently, the hydra that had turned black from 
eating the planarian bits returned to its normal color and looked no different from the 
control· group. The regenerated parts were also opaque. I was unable to make further 
observations because the food had been entirely digested before regeneration was 
absolutely complete. Therefore, the results of this laboratory experiment are 
inconclusive. 

2593 

DOES BREAD MOLD GROW BETTER IN LIGHT OR DARK AREAS? 
Angela K vryan 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

The rate of mold growth on moist bread kept in a dark box and in a plastic 
transparent box was observed. The bread was left on the same countertop, thus 
controlling the temperature, for a period of 15 days and then observed. The bread kept in 
the transparent box had more mold on it than the bread kept in the dark box, leading to 
the conclusion that the mold needs light to multiply. 
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2594 

DO PLANTS GROWN IN HIDROPONIC SOLUTIONS REQUIRE GREATER 
QUANTITIES OF LIGHTTIIAN PLANTS GROWN IN SOIL? 
Lucine Tashchian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

Two plants were placed in soil and two in a hydroponic solution. One of each 
was exposed to light for 6 hrs., while the 2 were exposed to light for 12 hrs. each day for 
20 days. It was observed that the plants in hydroponic solution benefited from longer 
exposure to light more than the plants in the soil. They were healthier and greener, 
while the soil plants showed no significant difference when exposed to different 
amounts of sunlight. 

2595 

EFFECTS OF SUGAR AND STARCH ON YEAST 
I.C. Barba, J.P. Palmer 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

lbis e~periment examined the effects of sugar and starch involvement when 
proofing yeast. The yeast was added to one cup of water that was 120 degrees 
Fahrenheit. In one container one tsp. of sugar (sucrose) was added, in another cane tsp. 
ofK.aro syrup (dextrose), and in another one tsp. of flour (starch). Nothing was added to 
the final container. The experiment was repeated 4X. In the containers with sucrose, 
foam had risen 5 em. In the containers with dextrose foam had risen 3 em. The 
containers with starch, much like the containers with nothing, had not risen at all. These 
results suggest that sucrose affected the yeast the most, while the K.aro syrup was less 
effective. The results also suggest that starch is not used by yeast as an energy source. 

2596 

EFFECTS OF DRANO ON SEA URCHIN FERTILIZATION 
Eric Wade, Ian Code 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

lbis study examined the question of possible Drano involvement in sperm-egg 
interaction in the sea urchin Lytechinus pictus. Eggs and sperm were incubated with a 
solution of one part Drano to 100,000 parts of distilled water in pH 8.0 artificial sea 
water. Percent fertilization was then recorded. This experiment was repeated five times. 
The Drano solution reduced the fertilization rate to 5% ± 3%, while the control value 

was recorded at 91% ± 3.8%. The results suggest that the introduction of Drano into the 
natural environment would greatly reduce the fertilization rate of L ytechinus pictus. 
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ARE EARTHWORMS IN THE SOIL BENEFICIAL FOR PLANT GROWTH? 
Christina K.assabian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

51 

Lentil seeds were planted evenly spaced in 10 flat pots using potting soil. After 
the seeds germinated earthworms were introduced into 5 of the pots. All pots were 
watered regularly and kept in the same room at the same temperature and exposed to the 
same amount of light. After 5 weeks, the growth of the lentil plants was observed. All the 
plants were of the same length but the lentil plants in the pots with earthworms seemed 
slightly greener. More experiments are needed before a conclusion can be reached. 

2598 

THE EFFECTS OF PETROLEUM JELLY ON THE GROWTH OF WATER MOLD 
Jeffrey Ewing Lee 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this experiment was to determine the effects of petroleum jelly on 
the water mold Achlya. Specifically, the question was whether petroleum jelly would 
increase or decrease the growth of the fungi Achlya. If the fungi grew quantitatively 
more or less when subjected to the petroleum jelly, then one might be able to deduce 
whether a particular fungus could help in the break down and elimination of petroleum 
pollution in the environment. To study the impact that petroleum jelly has on fungal 
growth, I used a fungal assay test that measures the diameter of fungal colonies to 
determine growth rates. If petroleum jelly stunted the growth of the fungi then the 
diameter of the fungal colony would be smaller than normal and if the petroleum jelly 
increased the growth of the fungi than the diameter of the fungal colony would be 
greater than normal. Since I was testing the effects of petroleum jelly on the growth of 
Achlya, I made plates of pure Potato Dextrose Agar media and plates of 90% Potato 
Dextrose Agar/10% petroleum jelly media. My hwothesis suggested that the media of 
90% PDA/1 0% petroleum jelly would increase the growth of the Achlya because 
petroleum jelly would give more molecules for the fungi to use as nutrients. The control 
in this experiment consisted of 6 petri dishes of Achlya growing on pure PDA. The 
experimental consisted of 6 petri dishes of Achlya growing on the 90% PDA/10% 
petroleum jelly. The growth of the fungus stopped after seven days as do most water 
molds. The diameter of the Achlya growing in the 90% PDA/10% Petroleum Jelly 
medium was about 13 millimeters greater than the Achlya growing in the pure PDA. 
There was a significant difference between the diameter of the Achlya in the two 
mediums(p<.001) thus supporting my hwothesis that petroleum jelly increases the 
growth of the Achlya. The reason for such is that the fungi can break down the 
petroleum jelly more effectively than they can the PDA. The results of my experiment 
reveal that certain fungus like Achlya might be able to help clean up the massive 
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petroleum water pollution in the deteriorating environment by using the petroleum as 
nutrients. 

2599 

COST/EFFECTIVENESS OF DECREASING SCREEN SIZE FOR STANDARD 
ARCHAEOLOGICAL SCREENING PROCESS 
Jiman Martinez 
Mentor: Daniel Goatley 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The paper discusses the cost/benefit of using a 114 inch field screen as opposed to 
a 112 inch field screen for archaeological excavations. Data presented from an 
experiment was conducted in order to determine the amounts of artifacts lost through the 
112 inch screening process. It was hypothesized that significant amounts of data would 
be lost through a 112 inch screen to warrant the use of 114 inch screens in the field. Test 
material was collected from four I meter x I meter squares dug at random from the Evie 
site in Calhoun County. IL (II-C-). These samples were water screened through 118 inch 
wire mesh. The cultural and natural artifacts were sifted through a series of graduated 
screens declining in mesh size from 112 inch to 114 inch to I/8 inch. The material 
collected in the 112 inch and the 114 inch screen was sorted, counted and weighed for 
comparison between the two size grades. 

2600 

EFFECTS OF DETERGENT WATER ON SEA URCHIN FERTILIZATION 
C.M. Marashlian, B.L. Radmin 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study analyzed the effects of detergent water, composed of anionic and 
nonionic surfactants and enzymes, on the fertilization of Lytechinus pictus. With the aid 
of a micropipette, O.I25 mL of detergent water was added to a slide containing eggs and 
sperm, and the percent of fertilization was recorded on four trials. The detergent water 
reduced the fertilization rate to I6% ± 4.0%, while the initial control value was 9I% ± 
3.8%. The addition of detergent water significantly decreased the sperm-egg interaction 
in Lytechinus pictus. Ecologically, this experiment predicted what may happen to 
sperm-egg interaction if a sewage line were to rupture and contaminate the ocean with a 
substantial amount of detergent water. 
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2601 

HEIGHT AND ACIDIC DIFFERENCES OF HYDROPONIC AND SOIL-GROWN 
GREEN ONIONS 
Julie A. Dong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

. In this investigation, I determined if hydroponics is a good alternative method of 
growing vegetables compared to using our world's limited soil. I first compared the 
measured heights often green onions (Allium cepa) grown hydroponically from perlite 
with the heights often green onions grown from soil. I discovered that the hydroponically 
grown green onions grew taller than those of soil (t=8.17, p<O.OOl). I then investigated 
acidic differences of these green onions grown by these two metho~. I tested each of the 
twenty green onions for their pH levels by using pH paper. I found that the acidic levels 
of both sets of onions were similar and that there was no significant difference between 
the two sets (t=0.76, p>O.l). The t probability is >0.1 and shows that hydroponics has no 
significant affect on the normal pH level of a green onion. These results may suggest 
that hydroponics is a worthy alternative method of growing green onions if taller growth 
with unaltered acidic levels are wanted. 

2602 

DO DIFFERENT BRANDS OF CIGAREITES CONTAIN DIFFERENT AMOUNTS OF 
"HARMFUL CHEMICALS"? 
Carina Kouyoumji 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

A suction pump was used to artificially "smoke" the cigarettes and the smoke 
sucked in was passed through a double layer of moistened filter paper. One pack of each 
of 5 different brands of cigarettes was then artificially smoked in open air using the 
same filter for each pack, and smoking each cigarette till only 2 em of it were left. The 
5 filter papers were then observed under the microscope for comparing color and 
pollutant particles, soaked in water to remove water soluble pollutants, measured by the 
darkness of the water, and then soaked in alcohol to dissolve non-water soluble particles 
and the color of the alcohol solution observed and compared. No significant differences 
were observed. It was concluded that all brands contain the same amount of pollutants. 
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THE EFFECTS OF ROUNDUP ON HETEROTROPHIC AND AUIDTROPIDC 
ORGANISMS IN POND WATER 
Kevin T. Wong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

This experiment was designed to test if Roundup would reduce the number of 
autotrophic organisms and to determine if Roundup would decrease the number of 
heterotrophic organisms in pond water. Two sets of test tubes were made with the same 
amounts of pond water and Roundup. Pond water with varying concentrations of 
Roundup were added to these test tubes. The concentrations of the Roundup ranged from 
50% to 0.75% and were obtained through serial dilution. One set of t~st tubes was 
allowed to incubate for 7 days in light. another set of tubes incubated in the dark. Both 
sets contained the same concentrations of Roundup. This time period was intended to 
allow the Roundup time to have an effect on the organisms. The set in the dark tested the 
heterotrophic growth. while the set of test tubes in the light tested the autotrophic 
growth. 

After the time period expired, a sample from each tube from the dark was plated 
aseptically on nutrient agar. This agar contains the essential ingredients for 
heterotrophic . growth while not providing the essential ingredients for autotrophic 
growth. Then, each tube from the light was plated aseptically on agar containing 1.5% 
modified Bristol's solution. This solution provides the essential nutrients for autotrophic 
growth while not providing the essential nutrients for heterotrophic organisms to grow. 
Photographs were taken or drawings made of ill plates plated on nutrient agar and on 
Bristol's solution 2, 4 and 7 days after they finished incubating. 

On the nutrient agar. testing heterotrophic growth, there was substantial growth. 
This was expected. On the Bristol's plates, which tested autotrophic growth, the plates 
did not produce any growth. When compared with the control plates there seemed to be 
significant difference. On the plates containing pond water mixed with distilled water, 
there was autotrophic growth present. Although since the experiment has not been shown 
to be repeatable to confirm the results, I believe that the data seems to justify a strong 
conclusion that yes, the hypothesis that Roundup would decrease autotrophic growth by 
a substantial amount while not having a effect on the number of heterotrophic organisms 
is correct. Although no apparent decrease in the heterotrophic organisms were seen. 
Roundup should be viewed as extremely dangerous in or around aquatic environments. 
The government is one of Monsanto's leading buyers. It has to be careful of where it 
applies Roundup. Roundup can literally destroy the miniature ecosystem of a pond 
Monsanto recently has introduced a genetically altered soybean plant that requires 
Roundup to grow. The so called "Roundup Ready Seeds" show the extent of Roundup's 
integration with the agriculture industry. Roundup is a tool to fanners, and to a lot of 
other people across the world, but it must be used with caution. 
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EXAMINATION OF POSSIBLE S1RUCTURE AT THE EVIE SITE 
Stephen A8t 
Mentor: A. Ledwon 
NSF Young Scholars Program, Center for American Archeology, P .0. Box 366 Kampsville, IL 62053 
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Late Woodland sites in the Lower Illinois River Valley have not been extensively 
excavated. The Evie site in Calhoun County, is currently 4.6% excavated and contains 
numerous features. A feature is an activity area defined by the color, texture, and 
contexts of the soil and of the surrounding area. Feature 45 at the Evie site displays 
characteristics which may indicate a structure. It is my belief that their is a structure 
present and through the excavation and study of wall profiles of a north-south profile 
trench ten meters long by half a meter wide and an east-west profile trench eight meters 
long by half meter wide, it can be determined if a structure is present in Feature 45 and 
if this structure is a house. The information provided, from a possible house structure, 
could lead to a better understanding of the poorly known period of the Late Woodland. 
The results of my research supports my hypothesis that there is a structure present at the 
Evie site. However, it is my belief that further investigation is needed to determine if it 
is a house structure 

2605 

EFFECTS OF MERCURY ON SEA URCHIN FERTILIZATION 
G.L. Waters, S.K.. Krogh 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study displa~d the harmful effects of mercury oxide on the fertilization of 
the Lyechinus pictus. In this experiment of adding a 0.01 molar solution mercury oxide 
to the water containing the sea urchin eggs and sperm was done several times. The 
results from this experiment determined that the fertilization rate was 48% ± 4%. The 
control experiment determined the normal rate of fertilization to be 90% ± 2% with eggs 
and sperm alone. This study shows that this addition of mercury reduced the fertilization 
to 42%. Therefore dumping mercury substances in the oceans may have effect on the 
sperm-egg interaction of L ytechinus pictus. 

2606 

THE EFFECTS OF ZINC ON PLANARIAN REGENERATION 
Anthony Kwong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this experiment was to determine if zinc can increase the 
regeneration rate ofplanarians. A sample size of20 planarians were used (10 for control 
and 10 for experiment). I then placed 1 planarian into each dish. My control was pond 
water and my experiment was a zinc/pond water solution. I cut each planarian in half 
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horizontally. Then I observed their growths daily. When the experiment was completed, 
I found out that the planarian' s regeneration rate increased when they were in the zinc. 
The average time it took for the planarians to regenerate in zinc was 8.2 days while it 
took 10.9 days for the planarians to regenerate in pond water. For both the head and tail 
parts of the planarian, I rejected my null hypothesis with a p-value of 0.01. Therefore I 
found out that the data was significant and that there were differences between the 
regeneration rate of the planarian heads and tails when in a zinc solution and when in 
regular pond water. I then concluded that zinc had accelerated the regeneration rate of 
planarians. 

2607 

IS THERE AN ALLELOP ATHIC RELATIONSHIP BETWEEN FENNEL AND BUSH 
BEAN PLANTS? 
Lavina E. Lee 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this investigation was to study the supposed allelopathic 
relationship between the plants of fennel and bush beans. Allelopathy, which was first 
observed by Pliny, is the term that scientists use to describe the certain ability of plants 
to produce natural chemicals that suppress or even kill other plants. By studying 
allelopathic relationships between different plant species, more productive gardens and 
crops can be grown. In order to carry out this investigation, I germinated fennel {Nigella 
Sativa} and bush bean (Phaeseolus Vulgaris) seeds in different petri dishes, using three 
dishes per group of the various plant combinations. In the control dishes, I germinated 
fennel seeds by themselves, and bush bean seeds by themselves, and in the experimental 
dishes, I germinated fennel and bush beans seeds together, each dish containing a total 
of 16 seeds. I found that there was no significant difference in the germination of the 
control group of bush beans, and the experimental group of bush beans; this contradicted 
my assumption that fennel would hinder the growth of the bush bean plants through an 
allelopathic interaction. 

2608 

HARDIN AND THEBES POINTS: A LOOK AT THE RELATIONSHIP BETWEEN 
TWO EARLY ARCHAIC PROJECTILE POINTS IN THE MIDWEST REGION 
Brandon J. Brown 
Mentor: Scott A. Braunsc!Meig 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The Archaic time period (9000 - 1000 BC) was a transitional phase, where 
changes in the environment resulted in technological change. Paleoindian fluted (Clovis) 
points, gave way to a diverse assortment of projectile points. During an excavation of the 
Twin Ditch site in Greene county Illinois, two types of Early Archaic projectile points, 
Thebes and Hardin Barbed were found. The appearance of these two common points 
within the stratified Twin Ditch deposit, is significant in determining a possible 
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relationship between these two Early Archaic points. This relationship will reveal 
information on the little understood point chronology within this period. The appearance 
of both points in the Twin Ditch deposit, is the basis for the proposed hypothesis, that 
both Thebes points and Hardin Barbed points were contemporaneous within the Early 
Archaic period. By analyzing the distribution of both points geographically and 
chronologically, we can determine if an overlap of technologies occurred. 

2609 

EFFECTS OF P-FRUCTOSE ON SEA URCHIN FERTILIZATION 
G.S. Hwang, S.E. Go 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the possibilities of D-fructose affecting the sperm-egg 
interaction ofthe Lytechinus pictus sea urchin. The eggs and sperm were incubated in 
artificial sea water with the pH of 8.0 at 15° C. Then 0.125 ml of an egg solution was 
placed on a slide with 12.5 u1 of a 0.5 molar solution of P-fructose. Sperm were placed 
into the solution and counted four times. The average fertilization rate was 21%. The 

control rate was 91% ± 3.8%, without P-fructose added. The results indicate that when 
P-fructose is added to the sea urchin eggs, there is an effect in the sperm-egg interaction. 
It lowers the rate of the sperm-egg interaction. Further experimentation may show that 
the addition of D-fructose inhibits the sperms from finding the egg because the D
fructose sugar attracts the sperm. 

2610 

WHICH BATTERYREALLYDOES LASTTHE LONGEST? 
S. Story, H. Y ouredjian 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This test was devised to show which brand of battery lasts the longest in a 
Maglite that takes four D batteries. The three brands were Duracell, Energizer, and 
Eveready. Time was recorded until there was no evidence of light coming from the 
flashlight. The Duracelllasted 4 hrs., 58 minutes, the Energizer battery lasted 4 hrs., 40 
minutes, and the Eveready batteries lasted 5 hrs., 24 minutes. For our second 
experiment, we put two double A batteries in a different flashlight. Our results were very 
similar to the first trial, as the Eveready battery outlasted the others by lasting for 5 hrs., 
24 minutes. For our third test, we put a single triple A battery in a little toy flashlight. 
We knew that this wouldn't last very long with either of the batteries. The Eveready 
battery once again proved to be the better battery by lasting almost four hours. We found 
that different results could come from using other appliances and batteries. 
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EFFECTS OF SUCROSE ON YEAST PRODUCTION OF C02 

H.L. Behrens 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This study examined the question of possible sugar involvement in the amount of 
yeast production of C0 2• Four test tubes were each filled with 25 mL of lukewarm 
distilled water and 1.5 grams of yeast. The first test tube, the control, received no 
sucrose. The other three test tubes were filled with 0.5 grams sucrose in the first tube, 
1.5 grams in the second tube, and 2.5 grams of sucrose in the third tube. The four test 
tubes were shaken to mix the components. All the test tubes were then covered with 
balloons to measure the C02 production of each. After 25 minutes, the diameter of each 
balloon was measured. The tube without any sucrose did not produce any C0 2 • 

establishing that there were not any other factors involved except for the varying amount 
of sucrose in each of the tubes. The tube with 0.5 grams sucrose had an expansion of 13 
em., the tube with 1.5 grains sucrose had an expansion of 13.5 em., and the tube with 2.5 
grains sucrose had an expansion of 14.75 em. The experiment was repeated with similar 
results. Therefore, the more sucrose added to yeast the more C02 will be produced. 

2612 

THE EFFECTS OF THE BACTERIAL PESTICIDE BACILLUS THURINGIENSIS 
(SUBSPECIES KVRSTAKI) ON SILKWORM LARVAE, THROUGH INGESTION 
Jonathan T. Ting 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this investigation, Bacillus thuringiensis (subspecies kurstaki) was introduced 
to an experimental sample of I 0 silkworm larvae by means of the ingestion of white 
mulberry leaves treated with a B.t. mixture (880 Int. units of potency per mg.) This was 
done to investigate the efficiency of Bacillus thuringiensis as a biological control agent. 
A control of ten uninfected silk\wrm larvae was kept under exact conditions and treated 
in the same manner as the experimental sample, with the exception of non-exposure to 
Bacillus thuringiensis. The contents of the midguts ofboth the experimental and control 
si.lbwrm larvae were then streaked on nutrient agar plates using aseptic techniques. The 
results were as follows: Ten out often infected experimental larvae died within 24 hours 
of the ingestion of B.t. (100% mortality), and ten out often streak plates showed definite 
growth consistent with that of growth obtaiDed on 4 other control plates of B.t. streaked 
on nutrient agar. Ten out often control larvae survived and showed no signs of sickness 
until the time of dissection after 72 hours from the time of infection of the experimental 
sample (0% mortality). Of the ten control plates taken: 4 showed no growth, 4 showed 
growth of non-comparable bacteria with respect to B.t., and 2 plates showed growth that 
could not be positively identified as not being B.t. without further investigation. p<O.OOl, 
thus I reject the null hwothesis, concluding that Bacillus thuringiensis (subspecies 
kurstaki) does indeed kill silkworm larvae through ingestion. 
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THE EFFECT OF ATYPICAL LIGHT/DARK CYCLES ON THE PHYSICAL 
ACTIVITY OF EUGLENA GRACILIS 
June-Mei Han 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

. The principle objective of this investigation was to determine whether the 
physical activity of Euglena gracilis is affected by changes in their circadian rhythms. 
The biological clocks of most living organisms run according to a 24 hour cycle: a 
circadian rhythm. Because Euglena are photosynthetic and use light to produce food, I 
assumed that manipulating the light/dark cycles the organisms experienced would 
influence their circadian rhythms. After training three flasks of Euglena to a typical 12 
hour light/12 hour dark cycle for 7 days, I placed one of the flasks under continuous 
light, placed a second flask in an 18 hour light/6 hour dark cycle, and kept the third flask 
in the original light/dark cycle as a control. During each of the following 8 days, I 
placed a sample a Euglena in a petri dish and measured the amount of time it took for a 
visible amount of Euglena to gather under a distinct spot of light. The average times it 
took for the different groups to congregate under the light spot were: 32 minutes for the 
control, 17 minutes for the 18L/6D group, 52 minutes for the 24L group. Using the t-test, 
I calculated that the differences between the times of the 3 groups were significant. I 
concluded that the physical activity of Euglena is affected by changes to their circadian 
rhythm: the Euglena exposed to continuous light moved more slowly toward light than 
the control while the 18L/6D organisms moved the fastest toward the light. 

2614 

DOES THE LEVEL OF MOISTURE IN THE ATMOSPHERE CHANGE DURING THE 
SAME DAY? 
Jacqueline Hovhanessian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Shennan Oaks, CA 91423 

The level of moisture in the atmosphere was determined using a home-made 
hygrometer using the stretching of human hair as a tool to measure the degree of 
dryness. After the home made hygrometer was calibrated, the level of moisture of 5 
consecutive sunny days was measured 4 times daily. It was observed that the amount of 
moisture decreases after the early morning as the sun comes up and stays low all 
afternoon. It was concluded that the humidity varies within the day. 
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2615 

WHAT pH LEVEL IS MOST CONDUCTIVE TO CORROSION IN IRON AND 
COPPER? 
Hasmik Siwajian 
Teacher: R. Meneshian 
Merdinian Annenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

Iron filings and copper pieces were placed separately in test tubes containing 
vinegar (acid), window cleaner (base), and distilled water respectively. The iron filings 
and the copper pieces were taken out of the solution and placed on paper towels to 
expose them to oxygen daily. The appearance of the contents of each tube was observed 
daily and recorded. After 3 weeks, it appeared that both the iron and copper had 
corroded most in the vinegar. The window cleaner seemed to prevent _ the onset of 
corrosion. 

2616 

SIGHTORSOUND 
L. D. Wilson 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This experiment tests whether people notice letters or sounds better. A paragraph 
is written with words containing the following: The letter "m", as the control. The letter 
"f', to test whether readers can ignore "ough" and ''ph' to count "f'. The sound of /k/, to 
test whether readers can ignore the letter shape "k", "c", q, and "x" to count sound Ten 
subjects count the "m"s, "f's and /k/s. The results of each subject are logged the average 
of each item is compared to the actual number of items. The average number of "m"s 
counted was 8.1, but the actual number was 9. The average of "f's counted was 8.9, the 
actual was 10 The average /kJ sounds counted was 6, the actual number was 9. People 
noticed letter shape about as easily as the control, but it was significantly harder to 
notice sound. 

2617 

EXTRACTING HAIR COLOR 
Valerie M. Wong 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this investigation, I attempted to extract the color from black hair using a 20% 
solution of hydrogen peroxide. I placed a sample of black hair into a test tube containing 
the hydrogen peroxide and recorded changes in hair color and hydrogen peroxide color. I 
hypothesized that brown hair would indicate the loss in hair color and hydrogen peroxide 
discoloration would indicate the actual color extraction. After a period of two weeks, the 
control tubes showed no noticeable change in hair color or in hydrogen peroxide color. 
However, all ten experimental test tubes showed a change in hair color and nine showed 
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a change in hydrogen peroxide color. The probability that each change was due to 
chance was less than .001 %. To support my conclusion, it was necessary for me to reject 
both of the null hypotheses; which I was able to do with the small probability values I 
obtained. Therefore, I had successfully supported my conclusion that the color from 
black hair· can be extracted using a 20% solution of hydrogen peroxide. 

2618 

EFFECT OF GIBBERELLIC ACID ON THE GROWTH OF BUSH BEAN PLANTS 
Stanley J. Zeto 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The purpose of this experiment was to determine whether or. not gibberellic acid 
would increase the growth in height of bush bean plants. To do this, I planted 20 bush 
bean seeds (Phaseolus vulgaris). After germination, the 20 plants were separated into two 
groups often, labeled "control" and "experimental". Using a medicine dropper, I applied 
one drop of gibberellic acid to the top of the stem of each plant in the "experimental" 
group. For the "control" group, I used the same procedures except I used tap water 
instead of gibberellic acid. I used a ruler and measured the plants' height (in em.) from 
the cotyledons to the top of the stem. I continued these procedures daily for about four 
days. All of the data (height measurements) was placed into an organized table. Based 
on my data and observations, I found that the plants treated with gibberellic acid 
("experimental") had a significantly greater increase in height than those that were not 
treated ("control") (t=3.4; 0.01 > p > 0.001). This supports the idea that gibberellic acid 
increases the growth in height ofbush bean plants and promotes stem elongation. 

2619 

EFFECTS OF INSULATION ON WATER TEMP 
K.M. Ratcliff 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This study was to show the effects of different types of insulation on the 
temperature of water. 250 ml of boiling water was placed into three soda cans. They 
were monitored for 12 minutes and the temperature was recorded every minute. The 
insulations used were foil, paper towel and a can with no insulation. The can with the 
foil insulated the best followed by the paper towel and then the can with no insulation. 
The average temperature of the foil at the end was 158, paper towel was 156 and the 
average temperature of the can with no insulation was 150. 
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2620 

DO SUN SPOTS HELP IONIZE THE UPPER ATMOSPHERE? 
D.W. Robbins 
Teacher. F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This study was done to find out if sun spots help ionize the upper atmosphere. To 
do this I counted the sun spots and recorded the Solar Flux Index (SFI) to see if they 
changed together. To see the sun spots, binoculars were setup on a tripod and pointed 
directly at the sun to project a picture of the sun onto a piece of paper. The paper was 
moved back and forth until there was a clear picture of the sun. The sun spots could then 
be seen with the naked eye. I then counted and recorded the number of sun spots there 
was on the sun. This experiment was repeated three times over a period <?f three days. 
Because there isn't much solar activity right now the spots were hard to see. I found the 
SFI on the Internet. The sun spots didn't change much over the three days I recorded the 
numbers, and neither did the SFI. To see if the sun spots and the SFI are related, 
observations must be made over a period of months. This will give time for the sun spots 
to get more or less active. 

2621 

DROP RACES 
R.R.A. Castroverde 
Teacher. F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

The procedure of my project is to find out what kind of liquid is faster when )QU 

drop a little in a 5. 7 in. glass and find out how many seconds it will take to reach the 
bottom of the glass. The things that I'll be using are: water, soap water, vinegar, dropper, 
glass and a timer. Each liquid is tested 4 times. The fastest liquid of the three kinds of 
liquid is the soap water and it takes 3 seconds, when I average all of the others 4 seconds. 
And our result was that our hypothesis is right - soap water was the fastest. 

2622 

THE GROWTH OF PLANTS WITH DIFFERENT LIQUIDS 
M. Lopez 
Teacher. F.A. Swensen . 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

This project explains the grout of plants whit different liquids. I bought four 
peppermint plants and I put different liquids in them. On plant A I put water on, on plant 
B I put juice, on plant C I put soda, and on plant D I used beer. I measured my plants 
every day and my results were plant A grew 4 (in). Plant B grew 3 (in). Plant C grew 
1 (m). And plant D died. 
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2623 

THE EFFECTS OF REGENERATION ON CONDITIONING RETENTION IN 
PLANARIANS 
Andrew Jonathan Chow 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

. In this two part experiment, I wanted to find out if both the regenerated head and 
tail portions of the planaria Dugesia tigrina were capable of retaining prior conditioning. 
First, I trained the experimental planarians through instrumental conditioning, a type of 
conditioning involving either a positive or negative reinforcement. In the first 
experiment, I used a simple channeled y-maze, which gave the planarians a simple 
choice between left and right, whenever a planarian turned left, I g~ve it a 6 volt anodal 
shock. By repeating this procedure 120 times for each experimental planarian, I found 
that I could train planarians to tum right at a fork in the channel ( 0.001 <p < .01). The 
second part of the experiment was to see if regeneration would have an effect on the 
retention of conditioning. I used the trained planarians from my first experiment, cut 
them in halftransversely, and allowed them to regenerate. I then retrained them in the 
same manner that I trained them before. I did this until they turned right at the rate of 
75% (out of the last 20 decisions) I found that it took an average of9.75 days to train the 
experimental planarians, and an average of 11.75 days to train the controls. Therefore, I 
concluded that the experimental planarians were indeed capable of retaining prior 
conditioning (0.01 < p <0.5). 

2624 

EFFECTS OF POTASSIUM CHLORIDE ON SEA URCHIN FERTILIZATION 
H.L. Blumenfeld 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This experiment examined the effects of potassium chloride in sperm-egg 
interaction in the sea-urchin Lytechinus Pictus. A 0.125 mL solution of eggs was placed 
on a slide. 12.5 uL of 0.5M potassium chloride was added to the eggs. Sperm was then 
added to initiate fertilization. This experiment was repeated four times. Potassium 
chloride increased the fertilization rate to 97±3%. Control values were at 91±3% when 
sperm and eggs alone were added. This suggests that KCl may play a role in both sperm
egg interaction and the formation of a fertilization membrane. 
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EFFECTS OF COLOR LIGHT ON THE NUMBER OF CHLOROPLAST IN A CELL 
Earl R. Chow 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this experiment, since chloroplast are individual organelles that g;ow within a 
leaf cell, I tried to show what effect of different color of light on the number of 
chloroplasts per cell on a g;een plant. I g;ew Anacharis (elodea) plants in different color 
of water; red, blue, and g;een. Each day I randomly cut a leaf and picked a cell in the 
leaf and counted the chloroplast. I repeated this procedure for two weeks. I used chi 
squared to statistically analyze my data. The plants g;own under red light showed a 
significant decrease, p 0.001, in chloroplast compared to plants g;own ~ white light. 
This can be accountable that Chloroplast absorb the red wavelength the most and that 
not as many chloroplast are needed to sustain photosynthesis. The plants g;own under 
blue light had no significant difference, p>0.5, in chloroplast compared to plants g;own 
in white light. The plants g;own under g;een light had a significant increase, p 0.001, in 
the number of chloroplasts. This can be accountable to the fact that the plant needed 
more Chloroplast to sustain photosynthesis for the plant to stay alive. Different color 
light causes a change in the number of chloroplast in a cell of a g;een plant. 

2626 

THE EFFECTS OF AUXIN ON OAT COLEOPTILES 
Ellen A. Shih 
Teacher. S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

In this experiment, I tested to see if the g;owth hormone auxin was located only 
at the tip of oat coleoptiles. To achieve this, I planted ~nty four oat {i1vena sativa) 
seeds in four trays of six and waited for them to germinate. After the oats germinated, I 
waited until the coleoptiles, the sheaths which surround the early shoots of the oat seed, 
were between 15 to 30 mm in height, then removed 4 mm off the tip of twelve of the 
coleoptiles. My control consisted of ~lve coleoptiles with the entire tip intact. The 
four trays were vertically placed into a box to test the coleoptile's responses to g;avity 
and a 40 watt lamp was placed just above the opening of the box for 2 hours to test the 
coleoptile's reactions to light. The basic function of auxin is to regulate plant g;owth 
towards light (phototropism) and against g;avity (geotropism). If auxin is located only at 
the tips of the oat coleoptiles, then the oat coleoptiles with the tips removed will not 
respond to light nor g;avity and therefore will not bend towards the opening of the box 
where the light is located. I found that all twelve coleoptiles with their entire tip intact 
responded to the light and g;avity factor by bending almost ninety degrees towards the 
top of the box. The other twelve coleoptiles with their tips removed did not respond to 
light nor gravity because they did not change in their direction of g;owth. Therefore I 
concluded that auxin is located only at the tips of oat coleoptiles. 
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COMPARATIVE ANALYSIS OF THE SCIDLD CHARNEL SIRUCTURE 
Maria Raviele 
Mentor: Alanda Tremmel 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 
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There is a common view that cultural change is first apparent in burial practices 
(Allen personal communication). If this is true, then looking at the charnel structures, 
areas used to process the dead for burial, of Late Woodland and Mississippian cultures 
can help us to determine if there was interaction between the Late Woodland and 
Mississippian cultures in the Lower lllinois river valley which may in turn help to clarify 
the Audrey site. The purpose of this study is to compare the architecture and uses of 
charnel structures throughout the Lower Illinois Valley to determine if the construction 
techniques of the Schild charnel house is more closely related to the Mississippian or 
Late Woodland culture. To do this, charnel structure characteristics of the two periods 
will be defined and then compared from Late Woodland and Mississippian sites. The 
results from this analysis indicate that although Mississippian components are present, 
the Schild charnel structure is more similar to Late Woodland charnel houses. The 
significance of this is that it shows an integration of Mississippian and Late Woodland 
cultures. 

2628 

DO GAS STATIONS CONTAMINATE THE SOIL AROUND THEM? 
Lena Hekimian 
Teacher: R. Meneshian 
Merdinian Armenian Evangelical School, 13330 Riverside Drive, Sherman Oaks, CA 91423 

Ten soil samples were collected from around 5 different gas stations and 4 soil 
samples from 2 backyards, at least 1 mile away from a gas station. The soils were 
checked for odors by sniffing, for pH by using pH indicator papers and for bacterial 
content by incubating swabs of the soil-water mixture on a petri dish for 4 days. No 
significant difference was found between the bacterial growth of the different soils or 
their acidity. However, their odors varied, indicating probable contamination with 
chemicals and not bacteria. 

2629 

ANALYZING FOREIGN AND DOMESTIC WATER SAMPLES 
Julie M. Marschner 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

The main objective of this experiment was to see if treated water from America 
or treated water from Mexico contained bacteria in them. Ifbacteria was present in both 
of them then I wanted to see which one had more. I collected the Mexican water , 
samples over spring break while in Mexicali, Baja California. Samples were taken from 
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a shower head in the public showers and from a faucet adjacent to a church and private 
residence. The American water samples were taken in Sacramento, California, from 
showers in my house and a faucet in my yard Using a "pour-plate technique," I miXed 
.05 ml of a water sample with 14 ml of liquid nutrient agar before pouring the mixture 
into a petri dish to solidify. This was done twice for each sample. After an incubation 
period of three days at room temperature, I observed a significant difference in the 
amount of bacterial growth between the two countries' water samples. Mexican water 
samples had close to 50 bacteria colonies on each plate ranging in size from 1 mm to 4 
mm in diameter and varied in color from yellow to white. The American water samples 
had no more than 5 bacteria colonies on each plate and were 1 mm in diameter and 
white in color. From these results, I can say that treated water from the Mexico sources 
had significantly more bacteria than water from similar sources of American water. 

2630 

PROTEINS INVOLVED IN FEATHER DEVELOPMENT 
Elaine Ou 
Teacher: Dr. C.M. Chuong 
San Marino High School, 270 I Huntington Drive, San Marino, CA 91108 

A series of studies were used to characterize important molecules expressed in 
specific regions at different stages of feather development. Monoclonal antibodies were 
produced from mice injected with antigens from the skin of chicken embryos. These 
antibodies were tested using the ELISA method, section immunostaining and whole 
mount staining. A group of interesting antibodies seemed to stain the feather buds in 
specific areas. Some antibodies appeared to stain only the mesenchymal or epithelial 
areas, and a few highlighted the developing areas on the feather bud. One antibody was 
found to stain only the nucleus of each cell; this may indicate the involvement of the 
antigen in gene regulation. In summary, the results so far show that it is possible to 
develop antibodies that recognize different stages of feather development in embryos. 
Each antibody identifies different proteins and displays different staining patterns. Two 
different antibodies were found to recognize specific proteins. We will continue to 
characterize and isolate the antigens of the monoclonal antibodies. The goal is to isolate 
the genes controlling development. Further along, the same approach can also be used to 
study the development of other skin appendages and organs. 

2631 

SOCIAL STATUS THROUGH THE DISTRIBUTION OF CERAMICS AT MOSS AND 
SCHILD CEMETERY 
H.A. Youngman 
Mentor: A.L. Termmel 
NSF Young Scholars Program, Center for American Archeology, P.O. Box 366 Kampsville, IL 62053 

The purpose of this research project is to analyze the social organization of two 
cemeteries located in the Lower Illinois Valley. Two arguments account for the presence 
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of the Mississippian culture in this area; it is either due to local people adopting 
Mississippian cultural practices or people migrating to the Lower Illinois Valley from 
the American Bottom, specifically Cahokia. Previously it was hypothesized that through 
spatial analysis of' Moss and Schild cemeteries a difference in social status may be 
found. The current research seeks to re-test Goldstein's use of spatial analysis and apply 
it to ceramic distribution, at two cemeteries in the in the Lower Illinois Valley, (Moss 
and Schild), which reveal Mississippian practices. Results indicate the Schild cemetery 
to have some individuals with higher status than others, whereas, Moss was more 
homogeneous. 

2632 

INDUSTRIAL FERTILIZER VS. BACTERIAL FERTILIZER, WHICH IS A BETTER, 
SAFER SOURCE OF PLANT NUTRITION? 
Kevin K. Leung 
Teacher: S. DeGusta 
John F. Kennedy High School, 6715 Gloria Drive, Sacramento, CA 91256 

This investigation was designed to compare the benefits of using bacterially 
produced fertilizers with industrially produced fertilizers. To compare the two 
fertilizers, I set up two populations of Kentucky Wonder Beans, (72 beans per 
population, 144 beans total) and subjected them to the same growing environments, 
except for one group was inoculated with rhizobium (nitrogen fixing bacteria), and the 
other group was grown in ammonium phosphate (a common fertilizer). The amounts 
used were to packaging specifications. The two sets of plants were let to grow for 3 
weeks, the benefits of the fertilizers were measured in plant height. After three weeks of 
observation, the two groups did not show any obvious sign of height difference. But the 
rhizobium group looked much healthier in leaf structure, plant color and stem strength. 
The leaves of the fertilizer group looked dry and shriveled. The roots of the "fertilizer" 
group were discolored and drier than the "rhizobium" roots and the stems did not look 
like they could support the leaf structures, where as the "rhizobium" groups stems were 
erect and sturdy. I have come to the conclusion that the rhizobium produced fertilizers 
are a better, healthier source of nitrogen than industrially fabricated ones. But the 
overall heights of the plants were the same so I concluded that any difference in height 
was caused by chance. (p = 0.05) 

2633 

A QUESTION OF IDENTITY: AN ANALYSIS OF DIAGNOSTIC SHERDS AT 
AUDREYNORTH 
Eva Chao 
Mentor: Colleen Delaney-Rivera. 
NSF Young Scholars Program, Center for American Archeology, P .0. Box 366 Kampsville, IL 62053 

The nature of the Audrey North site, located in the Lower Illinois Valley, has 
been debated by archaeologists. Excavations at the site have unearthed both Late 
Woodland and Mississippian ceramics and features, raising questions about its 
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occupation by both cultures. Late Woodland and Mississippian sites are primarily 
identified through ceramic typing and knowledge of such would aid in determining the 
nature of the occupation. Allen and his colleagues (1997) have suggested three possible 
hypothesizes to explain the discovery of both cultures' remnants at Audrey North. The 
first situation involves the initial occupation by people of Late Woodland Whitehall 
period and the subsequent occupation by the Mississippian people after a hiatus. The 
second involves the possibility of simultaneous occupation of the site, and the third 
involves the introduction and adoption of Mississippian culture by the Jersey Bluff 
people. The analysis of the diagnostic sherds will include the examination of 
characteristics that would allow the sherds to be placed in defined and accepted types. 
The results seem to indicate that either there was a brief Jersey Bluff presence at the site 
or Jersey Bluff people were present in the LIRV and the sherds represented interaction 
between the Jersey Bluff and Mississippian people. 

2634 

EFFECTS OF THE AMOUNT OF TIMES RUN AND THE WAY OF RUNNING IT ON 
THE TOTAL TIME IT TAKES TO COMPLETE THE COURSE 
Jennifer Yadon 
Teacher: F.A. Swensen 
Park View Intermediate School, 808 West Avenue J, Lancaster, CA 93534 

The pwpose of my experiment was to test which way an obstacle course could be 
run the fastest. As my control, I had my subject run the obstacle course with the 
instructions to follow the arrows that I had set up around the yard. Since they had no 
idea where they were going, they, of course, went slow. After running it once, I had 
them run the same course again, but in reverse order to see if different directions would 
slow down their times, or, because they now knew the course, to see if they might go 
faster. After running it in reverse order once, I had them run it in reverse order one last 
time. Altogether I used five different runners and had them all run the same course, I 
found that the runners usually ran the second and fourth trial the fastest and first and 
third trials only a little bit slower. The results suggest that if you really want to see the 
best performance from a runner, they must at least run it once to get to know the course. 
Also reversing the order of the obstacle course should not alter the times of the runner to 
an extensive amount, but, again, if you plan to do this, you should let them run through it 
once. 

2635 

EFFECTS OF DIPHENHYDRAMINE HCL ON PEA GERMINATION 
J.R. Jeffress, J.P. Marske, R.M. San Marco 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

This experiment was designed to measure the growth rate at germinating peas 
when under the influence of the sleeping aid Diphenhydramine HCL. Fifty peas were 
laid out on a wet paper towel with another paper towel on top to allow the peas to grow. 
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This was the control of the experiment. It took about three to four days for them to 
germinate. Water was added every time the towels were dried, about three times a day. 
Two different control sets were used to make sure the results were accurate. The 
variable group consisted of adding 100 mg of Diphenhydramine HCL to a group of fifty 
peas daily. This set was also placed on a paper towel with another paper towel on top. 
This set was also watered every time the towels dried out, about three times daily. Both 
of the control sets began to grow roots on the third day. The peas grew wider around and 
softer in texture. They shed their outer la)ers of skin after four days. Both sets of 
controls produced equal results. The peas grew approximately 3.9 em in length. The 
variable also grew wider around and softer in texture. They yielded very few peas with 
roots. All the roots that did flOW were extremely short and thin. These roots were 
approximately 0.5 em in length. In conclusion the results of this experiment suggest that 
Diphenhydramine HCL does in fact slaw the ffowth of germinating peas. 

2636 

EFFECT OF LITHIUM CHLORIDE ON SEA URCHIN FERTILIZATION 
R.B. Henderson, A.C. Erlichman 
Teacher: W.P. Van Duzee 
Saugus High School, 21900 Centurion Way, Saugus, CA 91350 

·This study is to examine the possible effect of Lithium Chloride on the sperm
egg interaction of the sea urchin Lytechinus pictus. 0.125 ml of eggs and a drop of 
sperm was mixed with 12.5 microliters of a 1 molar solution of Lithium Chloride. 0.125 
m1 of eggs and a drop of sperm were mixed as a control value. Each was done 4 times. 

The Lithium Chloride reduced the fertilization rate to 3% ± 1% while the control group 

had a fertilization rate of91% ± 3.8%. The results show that the Lithium Chloride did 
have an effect on the sperm-egg interaction of L ytechinus pictus. 
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