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recent or carly organisims. They then determine the kinds ot
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When paleontologists Liccover fossils, they determine whether they have discovered foscils of

) skull were discovered and dotermined to be a primate skull, the next step would be todeternune
. whether itis of anape or a human. Because evolutionary change has occur red in both groups, the

7

human, Teckiniques similar to the ones used

1
paleontologists, and archeologists.

In this investigation, you will

(b) measure o ohserve and record spect
[c) evaluate evolutionary changes that 1

(a) examine goritla, variy human, and modern human skull &

<kull could be of carly or modern ape or carly or modern human. Because humans and apes
evolved along separate lines, certain physical characteristics can te used In an attampt to

organtsms the fossils represent. 1 a 1
!

|

|

l

classify the tossil skull as belenging to either apc {carly or modern}, early human, or mnedern

i
in this investigation are usad by anthropologists, i

fic slull strucrures and features. . .
Lave occurred in these organisms.

s

metric ruler
prouactor

Procedure

.

Pait A. Skull Characteristics
Brain Arca Compared To Face Area

The rectangles over the ¢kulls in Figure 3C-1
represent thearea of the brein {upper rectangicland

face (lower rectaugle) of each skull. =~~~ 7o

‘s Determine the arca of each rectangle by mea-
suring the length and width in centimeters and
; multiplying the two muasurements to cecher.

1
<

e Record in lines one and two of Table 30-1 the
brain and face arcas for the zorilla, Peranthropus,

.- and moden human skuils,
== A comparison can be made as to whether the,
9 brain arcd is huger or sinatler than the face arcad.

¢ Compare the brain and face arcas and complete oy

tines 3, 4, and 5 of Table 30-1.

Cranial Capacity ,

© Mcasure the diameter in centimezers of the
circle in cach skull. The diameter is the Jistanc
across the exact center of vach circle.

fi

gives the crantal capacity jbran voluine) in cunic
centimeters.

o Record the cranial capacity for cach skullip line
- 6 of Table 30-1.

NQTE: This method of measuring cranial capacity
differs from the method used when on ncact skl
is available.

Jaw Angle {Prognathism)

In fone of cach skullare two heavy Hnes, one
running parallel to the slope of the uppet paw amd
one running through the nose. These two lines ar
to be used for measuring how {ar the jaw protrdes
forward.

.
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e Multiply the cranial diameters by 200 cm?. This
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sagittal crest

Paranthropus
(% natural size)

FIGURE 30-1
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* F Modern human
(V2 natural size)”

Gorilla
(V2 natural size) !
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o With a protroctor, nmeasure the outside angle
formed by the two lines in each skull {the angle
roward the right). :

read angle

FIGURE 30-2 here’

o Placc the protractor onto each skull as shown In
Figure 30-2. Read the ancle by using the outside
scale on the protractor. The angle is read where the

lower skull line crosses the protractor.

o Record the angles in line 7 of Table 30-1. An
angle of less than 907 muans that the lower jaw
sticks out in front of the nose. An angle of 90°
means that the lower jaw does not stick out in
front of the nose. Complete line 8 of Table 30-1.

-Sagittal Crest

A bony ridge running 2cross the top of a skull
) =3 3
1

for muscle attachment is called a sagittal crest.
o Indicate in line 9 of Table 30-1 whether a sagittal
crest is absent or present in each skull. Refer to
Figure 30-1.

Brow Ridge (Supraorbital Ridge)

Directly above the eye sockets is a thick bony
ridge. This ridge may be absent or present in a
skull.

e Indicatcin line 16 of Table 30-1 whetherornota

brow ridge is present.

Numburs aud Typus of Teeth
~ Use the diagrams on page 110 for this part of
the investigation,

e Count and record the nwmber of teeth for each

lower jaw tn hine 11 of Tabic 30-1.
. v

Date

o Count the number of cach tooth type for cach
lower jaw. “M’" on Figure 30-3 is for molar, “P" s
for premolar, “C” is for canine, and “1” is for
incisor. .

o Record in lines 12 to 15 of Table 30-1 the tooth
type totals. '

Lower Jaw Shape

The distance across the jaw backs comypared
to the distance across the jaw fronts can be uscd to
determine jaw shapes of the three organisins in
Figure 30-3 on page 119,
o Measure in centimeters the distance across cach
jaw from one dot to the other on the back molar
teeth.

o Measure the distance across cach jaw using the

“dots on the front pre-molar teeth.

¢ Record the distances fot caclijaw in lines 16 and
17 of Table 30-1. The distance acress thc back and
front of a lower jaw will help to determine if the
jaw is U- or V-shaped.

e front of thejaw, the
jaw hasa Ushape. U (ko distance acrass the back s
greater than tiae distarce across the front, the jaw
has a V shape. Complete lines 13, 19, and 20 of
Table 30-1.

Part B. Interpretation of Data

The following information will help you
evaluate your rccorded data and answer the
questicus in tie Analysis.

Brain Arca Commared to Tace Arca
A larger braiy aea comparud to face area is a
trait of modern hiumans.:

~Cranial Capacity

An increase in brain size as measured by
cranial capacity is characeristc of more complex
organisrs.  Moduen hurans  bave the langest
cranial capacity of all closely related prumates

Jaw Angle

Jaw angle increase toward 90° is a trait of
modern humans, Less of a protruding, jaw is
characteristic of more complex organtsins.

e
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’fAIILE 30-1. COMPARISON OF COR!LL;\; PARANTHROPUS, AN

D MODERN HUMAN SKULLS

i

- CORIIA

PARANTHROPUS

MODIRN HIUMAN

1. Tage area
.

2. Brain area

3. Is brain area smaller
than face areat

4. is brain area larger
than face area?

5. Is brain area 3 times
larger than face arca?

6. Cranial capacity in cm?

7. Jaw angle

8. Does lower jaw stick
out in front of nose?

9. Sagittal crest present

10. Brow ridge present

o ey

11. Number of teeth in lower jaw

12. Number of maoiars in
lower jaw

13. Number of premolars
in fower jar

14. Number of canines
in lower jaw

15. Number of incisors
in lower jaw  °

16. Distance across back of jaw

17. Distanceacross front of jaw

18, 15 distance across front and
back of juw the samet

{15, s lower jaw U-shaped?

20, Is lower jaw V-shaped?

118
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Sagittal Crest

This bony ridge is associated with heavy
temporal muscles uscd to move the lowerjaws. As
the lower jaw gets smaller, so does the sagittal
crest. )

pustraits only
modcrn humans, eariy

Brow ﬁidgc Numbers and Types of

Loss of this ridge isatr
NOTE: Most anthropologists believe that
Paranthropus evolved along with gorillas and
humans. lt cannot and should not be assumed that
the progression of evolutionary change was from
gorilla to Paranthropus to modern humans.
Paranthropus is used here to illustrate many traits
believed to have been associated with early

ait of modern humans.

Lower Jaw Shape

humans. All three animals probably evolved
sOmMC COMNIONR Primate ancestor Use Parantine
as a means of distinguishing among

Adult modern humans, Paranthropus,
gorillas all have similar patterns. in terms of
numbers and types of tecth.

~ Gorillas have a jaw in W
paraliel to onc another. They have a U-shaped jaw.
Modern humans have a V:shaped jaw.

humans, and gorillas,

Tecth
and

hich both sides are

measure distance across
{rom dot to dot

back

front front

Gorilla lower jaw
(% natural size)

Paranthropus lower jaw
(%2 natural size)

FIGURE 30-3

Modern human lower jaw
(%4 natural size)

-
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Analysis
1. (a) What change in brain area has occurred when gorilla is compared to

.
.

4 '/’
s
-

modem humans?_

.

-~

’

(b} What chapge in face area has occurred when goriila is compared to modern humans?__

(c) Which animal in this investigation shows the largest brain area and

smallest face area?

i19
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2. 11ow dows the cranial capacity of Puranthropus compare 1o that of the

taj gorilla?

i) modern humant —

3. How do the lower jaws of these, three animals compate in regard to

{a) number of teethis

{b) number of molars? _ — )

{c) number of premolars?

“{d) number of canines?

{e) number of incisors?

(f) jaw shape?

4. How many traits are similar when comparing

(a) gorilla to Paranthiropus?_

(b) Parenthiopus w medern humani

{c) gorilla to modern human?

5. Based on your answer to question 4, docs a moderm human secem to be closer in evolutionary

developinent to goriiia o) Daranthre

G, Based G VOUT A05WoT 10 quection 4, «J02s Paranthrosus seem to be rather close in evolutionary

«
T, e H

! .
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development to beth gorilla 2nd modern human?
7. Supposz-yeu fina a d

information may or tiay not be helpfulin determining whether the fossil is from a modern or early

human or gorilla

Sicrorid fossil jawbone and note that there are 16 teeth in it. Explain why this
1

- ®

8. Suppose you find a distorted iawbone with most of the teeth missing. The canine teeth, however, are

present and appear to Le quite large. Which anirmal might this jaw be from?

Explain. -

9. Supposc you findouly the topportien of aslull, Nosagittal crest seems to be present, not is there any

evidence that onc may have ever been present. Which animal might this skull be from!?

)

Explain. ———

10. Suppose you find a skull with 22 teeth. Might this skull be from a primate?

Explain. : .
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