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https://data.igws.indiana.edu/pages/download.php?direct=1&noattach=true&ref=41888&ext=pdf&k=

By Erik Kvale and Kim Sowder

Generally when people think of fossils, they think of dino-
saur bones. Bones are a special type of fossil called a body
fossil; body fossils would also include skin impressions,
teeth, or any other physical part of the animal. Another
type of fossil that teaches us about ancient animals is a
trace fossil; trace fossils are evidence of the activity of an

Determining height and speed
using dinosaur footprints

to toe tip. The distance from right toe tip to left toe tip is the
pace. Place enough footprints to make a minimum of three
paces. The distance from the tip of one footprint to the tip
of the imprint made by the same foot is the siride. Measure
the stride. Then divide the stride by the hip height. This
gives you a ratio. Use the chart below to determine speed.

animal, such as walking, feeding, or burrowing. E 1

of trace fossils include footprints or burrows. Footprints of
a bipedal dinosaur can tell us the size of the animal and also
how fast it was moving when it made the footprints.

Determining Height

To determine the height of our two-legged dinosaur, first
print out copies of the right and left footprints included in
this document. Since our dinosaur essentially walked on

its toes, you need to establish an approximate position of a
heel. Draw a line along the long axis of the outer toes from
toe tip through the back of the print (see red lines in the
diagram at right). The point of intersection is the projected
heel point. Measure the length of the footprint from the toe
tip to the heel point. Use this equation to determine height:

hip height = 4 or 5 X footprint length

These footprints are 17.8 cm (7 inches) long. This ani-

mal would have been between 71.2 and 89 cm (28 and 35
inches) at the hip. This method also works on humans and
can be used to demonstrate the accuracy of this exercise.
Measure foot without shoes and use the top of the hip bone
as the hip height.

Determining Speed
Determining the actual speed of the animal uses a formula

known as Alexander’s Equation:

Speed (meters/second) = (0.25) x (gravitational con-
stant)0-5 x (stride length)1.67 x (hip height)-1.17

Gravitational constant = 9.8 meters/second/squared
(mis?)

Kok whath

Ratio of Stride to Hip Height:

Walking — <2.0
Trotting— 2t0 2.9
Running — >2.9

Foot
length
Projected
heel point
!
Pace |

Most known dinosaur tracks show that dinosaurs generally
walked rather than ran. These track outlines were drawn
from actual dinosaur tracks found at Red Gulch Dino-
saur Tt ite. For more information, go to <http:/fwww.

A simpler determination can be made to
the animal was walking, trotting, or running. For this activ-
ity, place several footprints on the floor (taping them down
will help). Measure the distance between them from toe tip

Indiana Geological and Water Survey

wy.blm. govirgdt/>.

hitps:/figws.indiana.edu
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Abstract

Previous research has evidenced a strong positive relationship between leisure print

reading habit

and reading comprehension across the lifespan. The rapid evolution of
new forms of leisure digital reading could modify such a relationship. This meta-
analysis extends previous research by analyzing the relationship between leisure digital
reading habits and reading comprehension. We analyzed 40 effect sizes using multilevel
analysis. Data involved 465,564 participants from studies published between 2000 and
2022. The average effect size reflects a small significant effect on reading
comprehension {r = .055), which contrasts with the medium size effects found in the
literature related to print reading habits and comprehension. This relationship is
significantly moderated by the reader’s educational stage. At early stages {primary and
middle school) negative relationships are observed between leisure digital reading and
text comprehension, while at later stages thigh school and university) the relationship
turns positive. We highlight the different contributions that reading modalities and
technological contexts have on our reading comprehension, especially across the
lifespan. In sum, leisure digital reading does not seem to pay off in terms of reading

comprehension, at least, as much as traditional print reading does,
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Handwriting but not typewriting
leads to widespread brain
connectivity: a high-density EEG
study with implications for the
classroom

F. R. {Ruud) Van der Weel and Audrey L. H. Van der Meer*

ent of Peyc

sledy, Morwegian University of Science

As traditional handwriting is progressively being replaced by digital devices, it
is essential to investigate the implicaticns for the human brain. Brain electrical
activity was recorded in 36 university students as they were handwriting visually
presented words using a digital pen and typewriting the words on a keyboard.
Connectivity analyses were performed on EEG data recorded with a 256-channel
sensor array. When writing by hand, brain connectivity patterns were far more
elaborate than when typewriting on a keyboard, as shown by widespread theta/
alpha connectivity coherence patterns between netwerk hubs and nodes in parietal
and central brain regions. Existing literature indicates that connectivity patterns
in these brain areas and at such frequencies are crucial for memory formaticon
and for enceding new information and, therefore, are beneficial for learning. Our
findings suggest that the spatiotemporal pattern from visual and propricceptive
information obtained through the precisely controlled hand movements when
using a pen, contribute extensively to the brain's connectivity patterns that
promote learning. We urge that children, from an early age, must be exposed to
handwriting activities in schooel to establish the neurconal connectivity patterns
that provide the brain with optimal conditions for learning. Although it is vital
te maintain handwriting practice at school, it is alse impertant to keep up with
continuously developing technological advances. Therefore, both teachers and
students should be aware of which practice has the best learning effect in what
context, for example when taking lecture notes or when writing an essay.

KEYWORDS

handwriting, typewriting, brain connectivity (coherence), high-density EEG, young
adults (18-29 years)
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fine condition was sold for two hundred
guineas... This is a considerable falling-off
from the three hundred guineas obtained
for the last specimen sold by Mr. Stevens,
the reason being attributed to the fact that

From Nature 26 May 1904.

Figure 1 Nuts: why do brazils always rise to the top?

several other fine examples are in the market.

TR T T T P T T

P,

The brazil nut effect — In reverse

Troy Shinbrot

In a box of mixed nuts, the brazils rise to the top. In granular mixtures
in general, depending on their size and density, the ‘brazil nuts’ may
sink instead. This reverse effect has now been explored further.

very farmer can attest to the curious
E fact that the largest crop each spring

is the boulders that appear, untended,
on open fields. Common wisdom holds that
this crop is loosened from the soil by frost
heave, and rises because small pebbles can
slip beneath large boulders, but not vice
versa'. This is the ‘brazil nut effect —
named for the fact that, in a container of
mixed nuts, the brazil nuts always seem to
rise to the top (Fig. 1). Because similar
processes and effects occur in pharmaceuti-
cal, chemical and food processing, the prob-
lem of granular segregation has earned
serious attention” — and now, in Physical
Review Letters, Huerta and Ruiz-Suirez’
add the latest piece of the puzzle.

The first complication to the simple
picture of pebbles slipping beneath boulders
{termed ‘percolation’) was the demonstra-
tion that a tapped bed of grains ‘convects’ina
regular pattern: a wide swath of grains rises in
the centre of a container, and thin margins
correspondingly sink®. According to the con-
vection picture, large ‘intruder’ particles rise
with the surrounding bed, and then find
themselves simply unable to fit into narrow

@2004 Mature Publishing Group

downwelling margins. This mechanism was
confirmed by a clever experiment in which
the convection rolls were reversed and, as
predicted, large particles migrated to the
bottom of vibrated beds". Later confirmations
came from magnetic-resonance-imaging
experiments that conclusively demonstrated
the presence of segregating convection rolls’,
and from meticulous computational com-
parisons that revealed that convection
dominates over percolation in producing
segregation in deep beds®,

Over the past decade, however, our
understanding of the segregation of large
particles in vibrated beds has been chal-
lenged by experiments revealing that
although large heavy ‘intruder’ particles can
indeed rise in vibrated beds of finer grains,
equally large light intruders can sink, con-
trary to expectation and common experi-
ence. Now termed the ‘reverse brazil nut
effect, this observation’, made by myself and
Fernando Muzzio, is explained by neither the
convection nor the percolation description.
It is so counterintuitive that a reviewer of
the original manuscript reporting the effect
insisted that it could not be correct; and the

NATL R]E| WOL 42937 MAY 2004 |ww\-.r.r| ature.com/nature
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