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For all three groups, shopping 
attitudes were influenced by the teens' 
interaction with the socialization agents, 
according to Shim. 

"Hispanics were most likely to 
interact with parents in terms. of buying 
things," she said. They tended to enjoy 
printed media, to be susceptible to 
commercial ads, and to believe that 
school teaches them about consumer 
education. In fact, Hispanic adolescents 
manifested the greatest exposure to all 
forms of socialization agents, a pattern 
corroborated by other researchers as well. 

"The Native American teen consum- 
ers tended to score between the Hispan- 
ics and whites in terms of interaction 
with parents, printed media, and 
commercial ads, but demonstrated the 
lowest score on consumer education," 
Shim said. "The Native American teen 
is not necessarily convinced that school 
is a good source of consumer education." 

Shim believes these findings bear 
directly on classroom instruction in 
consumer education. Strategies for 
teaching shopping and financial man- 
agement skills should be developed 
with cultural differences in mind. Her 
study indicates, for instance, that both 
Hispanic and Native American adoles- 
cents would benefit from financial 
management education to curtail 
impulsive spending. 

"Further, Native American adoles- 
cents need to be apprised of the possi- 
bility of the shopping experience being 
more enjoyable than confusing or 
overwhelming," she said. "Consumer 
education for them should include help 
in learning to make appropriate deci- 
sions in the marketplace. Other useful 
topics would include product knowl- 
edge; efficient shopping skills such as 
comparison shopping and preplanning; 
and general consumer proficiency, 
including a knowledge of legal eco- 
nomic issues and budgeting skills." 

- Susan McGinley 

Contact Soyeon 
Shim in the 
Division of 
Retailing and 
Consumer 
Studies, The 
University of 
Arizona, SFCR 
123, Tucson, 
AZ 85721, (520) 621 -8696, or 
shim@ag.arizona.edu. 
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Shifty Trees in Southeastern Arizona 
AT FIRST GLANCE, THE OAK TREES IN SOUTH - 

eastern Arizona look perfectly natural 
growing in the surrounding grassland. 
But Quercus emoryi, the Emory Oak, is 
actually advancing from a higher native 
elevation to lower elevations once 
dominated by grasses. Scientists say the 
lower oak treeline now occupies eleva- 
tions of 5000' to 6000'. 

Although grasslands may also move 
to higher elevations, UA ecologist Guy 
McPherson and other researchers believe 
the oak trees and not the grasslands 
have been shifting at an undetermined 
rate for the last century or more. 

"Maybe this has been happening 
within the last 150 years or even the last 
1500 years," said McPherson, an associ- 
ate professor in the School of Renewable 
Natural Resources. "We have done some 
carbon -14 dating, but the method was 
not precise enough to tell us how long 
the trees have been in this area." 

Yet McPherson and his team of 
graduate students have been able to set 
up other tests to help determine the 
causes of the downslope shift of oaks, by 
focusing on the factors that affect oak 
seedling distribution. They are establish- 
ing and studying oak seedlings; analyz- 
ing soils; observing acorn distribution by 
birds; and examining other wildlife 
feeding habits. 

The USDA Cooperative Research 
Service has sponsored the four -year 
study which began in 1993. 

Field sites for the study occupy two 
counties and include Canelo Hills, San 
Rafael Valley, Patagonia Mountains, 
Huachuca Mountain and the Ft. 
Huachuca Military Reservation. The 
area features a dry grassland ecosystem 
known as a savanna. Characterized by 
scattered trees or shrubs growing among 
grasses, savannas develop where 
woodlands and grasslands merge. 

Researchers believe the shift in the 
treeline is related to several environmen- 
tal effects, including climate changes, 
reduced fire frequency, increased cattle 
grazing, or a combination of these 
factors. Other environmental phenom- 
ena such as elevated carbon dioxide 
levels in the atmosphere and increased 
incidences of freezing temperatures or 
high summer temperatures may also 
contribute to the rate of the forest's 
advancement. 
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Emory Oak (Quercus emoryi) 

Graduate students Heather Eggleston, 
Andy Hubbard, José Villanueva and 
Jake Weltzin are assisting McPherson's 
efforts to find out what limits or en- 
hances the establishment of oak seed- 
lings. The researchers spent two months 
during the summers of 1993 and 1994 
collecting as many as 10,000 acorns each 
year to plant in small plots on the 
savanna. Individual research projects 

Researchers believe the shift 
in the treeline is related to 
several environmental effects, 
including climate changes, 
reduced fire frequency, 
increased cattle grazing, or a 
combination of these factors. 

within the overall study focus on 
vertebrate and invertebrate consumers 
of both the seedlings and the acorns, the 
density of seedling stands, and competi- 
tion between grass and oak seedlings. 

Andy Hubbard is focusing on how the 
seedlings are distributed, particularly by 
the Mexican Jay, a common species in 
the area. Fallen acorns or those picked 
off by birds seem to play a major role in 
how the treeline is dispersed and where 
it is trying to go. Hubbard and 
McPherson believe the Mexican Jay 
inadvertently distributes acorns 
throughout the grassy areas of savannas 
by burying the acorns to feed on later. 

"A jay will come along and take the 
acorns off the oak trees, and then plant 
them in the ground to save later for 



food," McPherson said. "But if the birds 
forget where they planted the acorns, or 
if they die before they can come back to 
eat them, then a viable oak tree will 
sprout where they left the seed." 

Once sprouted, seedlings may not 
survive to adulthood if animal or plant 
competition is too high. A preliminary 
study in 1993 showed that deer, javelina, 
grasshoppers, caterpillars and ants may 
chew on the seedlings, or they may 
desiccate before they have a chance to 
grow. Grasses may grow more quickly 
than the seedling, competing for mois- 
ture and nutrients. Heather Eggleston is 
looking at how the seedlings grown 
from acorns survive in competition with 
other grasses in the field, and she hopes 
to discover which herbivorous - or 
plant -eating - creatures favor the 
seedlings. 

"Basically, I am looking at what's 
eating the seedlings, " Eggleston said. 
"We want to gain a better understanding 
of the grassland /woodland ecosystem, 
because there is not much known on 
how living things affect seedling 
growth. I am also trying to see whether 
the seedlings are in competition with 
surrounding grasses for shade and rain 
above ground, or for nutrients and soil 
moisture below ground." 

Early results showed most seedlings 
could not survive beyond the first stage 
of leaf sprouting. Invertebrates, such as 
grasshoppers and ants, ate holes in the 
leaves. Some seedlings, McPherson 
found, survived even after they were 
eaten, but died later due to other causes. 

In each experiment, acorns are planted 
three ways: in grassland plots, in 
cleared woodlands and in intact wood- 
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Guy McPherson stands next to enclosed research plots planted with oak seedlings (above), and 
checks a rain gauge. 

lands. In 1993, nearly 75 percent of the 
seedlings survived in a mesh enclosure 
when no insects ate the emerging 
seedlings. Twenty percent of the seed- 
lings survived in spite of caterpillar, 
grasshopper or ant feeding. 

Jake Weltzin believes a shift in 
weather patterns may affect the treeline 
distribution also. He is simulating the 
effects of rain and other precipitation on 
oak seedlings by applying different 
amounts of water to the plants. His 
study focuses on the abiotic, or non- 
biological factors contributing to forest 
advancement. 

"When we drive our cars into the 
forest, we release carbon dioxide into the 
air," Weltzin said. "This affects the 
changes in temperature and cloud cover. 
I believe oaks and grasses are changing 
also with the global climate change." 

He hypothesizes that global climate 
influences the seasonality of precipita- 
tion, which affects both the timing and 
the spacing of the treeline. 

"We don't know when or if global 
changes will affect the weather pattern," 
Weltzin said. "I believe, though, that if 
we see more rain in the winter this will 
benefit the oak trees and cause more 
woody vegetation to shift at the expense 
of the grass." In the summer, the 
opposite would be true. 

"The summer rains should favor the 
grasses," he said. "This is only important 
where grass and trees meet." Recently, 
McPherson discovered that new oak 
trees forming near the lower treeline 
were limited by warm season grasses 
such as sideoats grama and blue grama. 
Typically in Arizona, the warm season 
includes the monsoons, thus these 
grasses would slow the spread of the 
oaks. 
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Weltzin said because the government 
spends millions of dollars to prevent the 
spread of mesquite and other trees, he 
hoped the results from this research 
would help policy makers decide how to 
manage the area. 

"The lower treeline is important," 
McPherson said. "The action is there. 
People use it for recreation." Thus 
managing the area may involve choos- 
ing between the savanna /forest system 
for recreation or the grassland for 
livestock grazing. 

"If we want to enhance our recre- 
ational facilities, maybe we should be 
looking at ways to control the grass- 
lands," McPherson said. "On the other 
hand, if we want to feed more cattle, to 
provide more food for our growing 
population, maybe we should expand 
the grasslands." 

McPherson hopes to continue this 
research for ten years to document the 
rate of the forest's advancement onto 
grassland. He and his research team 
hope their findings, when completed, 
will contribute to better management 
decisions for the grassland /woodland 
area in southeastern Arizona. 

- Crystal Renfrow 

Contact Guy 
McPherson at 
128A Bio 
Sciences East, 
School of 
Renewable 
Natural Re- 
sources, Univer- 
sity of Arizona, 
Tucson AZ 
85721, (520) 621 -5389, 
grm@ag.arizona.edu. 
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