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- ABSTRACT

The purpose of th1s study VQS to sho\ that there were anthropometiic
measuremencs charactex1sL1c of a spec1f1c position in women's field

hockey‘—,goa1ie, fullback, haifbark and “orward - and that the = charac-

4

‘ teristics4here‘present at a senior as Qé]] as junior category.

The sample consistec of one hundred and six female senior and junior
provincﬁa] field hockey players from five Canadian provinces.ﬂ 0f these
one hundred End six subjects, fifty-five players were ffom the junior
provincial teams while the remaining fifty-one players were from the'
senior provincial teams.

A total of twenty-eight individual anthropometric measurements viapra
taken on each subject with another ten coﬁparative incices being catcu-
lated. | |

Twe way analysis of variance was emp%oyed t0 examine the data as
each anthropometrjc mgasurement was analysed withbrespect to two age
levels and f0un?fier hockey’positions in the spor~ of field hockey.

The gtudy concluded that the majority of field hockey players’ had a

"V
hiah mesomorphic component with varying degrees of ectomorphy and endo-

. morphy.
The re]at1onsh1p between the anthropometr1c data in junior and
senior Tevels of field hockey Was significant at the 05 “zvel for kne:
circumference and “or hicrish=" Lrezit,

CTREWeT L aC dganvicant variations among the various positions in
ta hockey when related to the anthropometric data.
. The interaction of age-by-position was significant at the .05 level

for tricep skinfold ‘and crural Thdex. ¢
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CHAPTER I

INTRODUCTION.

-

By merely observing the various ath]etes in their se]ect1ve sport,
one is able to focus upon the idea that each sport1ng discipline has its
own distinct characteristic body physique. Many researchers such as
Hirata (27), Malina (38), Sheldon (51), Carter (8, 9, 10) and Alexander
{1) have accepted and proven this idea anthropometrically and somato-
typically so that it %s now becoming universal. Not only does thisvfact
exist between varioas sports such as footba]] (4) and track and field,
but also among positions within a sport. ‘Malina (37) ccmpared the
physique of a linesman to that of a halfback's while Sheldon (51) com-
pared the physique of a distance runner to that of a shot putter's.

Many questions are still left unanswered. Are these structUra].charac-
teristics a positive result due to the strenuous training to which the
athlete subjects himself and due to the dcmands that he must meet within
the various levels of abi]ityxto be able to compete? Is it an inherent
" variable of that individual? Would an ath]ete in a chosen f1e1d have as
much or more success in a totally a11en sport after training programmes
of similar intensity? The answers to these questjons are still to be
researched.

In the past, most of the studies on physical charactérlst1cs of
ath]etes in sports have been reported using males of O]ymp1c and Euro-
pean status in 1nd1v1dua1 sports. There is a lack of information con-
cerning the physique of Canadian females in sports, especially team
sports. Criteria concerning tﬁe physical characteristics required to
excel in a part1cu1ar sport or 1n a pos1t1on in a sport would provide an

eff1c1ent aid in ob3ect1ve1y assess1nc the capab111t1es and potential of



“an individual in a selected sporf or position within a Jkyrti This
would remove some of the subjectivity that existswjn the géleggion of -
participants in a sport and might provide a possib]z cr{teria on which
the selection could be based. The subjective element would thus be

used more effectively in the judging of ill-defined wcriables such a®

enthusiasm and temperament essential in the successful athlete.

JUSTIFICATION OF THE PROBLEM
There is evidence in Morris and.Underwood's article (40) to suggest

.that certain anthropometrical measurements tended to define the four

positions in women's field hockey - goalie, fullback, ﬁa]fback and .
forward. There was, however, no evidence to verify whether these charac-
teristics exist at variousﬂage levels. Thus, this thesi;»was designed to
establish that specific anthropometric measurements did }n fact exist in
the four positions in field hockey - géa]fe, fullback, halfback and
fofward - and determined whether these characteristics were present in
the junior and seniof level. |

NULL HYPOTHESIS

For each anthropometric measurement, the following null hypothesis
was tested at the .05 level of significance: ‘there is naidifference in “
the anthropometric measurements between jugior and senior age levels and
four field hockey positions. .

DELIMITATIONS

1. The study involved four women's .junior preyincial field hockey teams

G

from British Columbia, A]berta, Manitoba and Ontario as well as four
-'women's senior provincial field hockey teams from British Columbia,

Alberta, Saskatchewan and Manitoba.

2. The junior provincial field hockey teams consisted of 55 players: | -



undey the age of nineteen as of January 15t of that p]ay1ng year.

They ranged in age from 16 to 19 years

3. The senior provincial teams consisted‘of 51 players of:any age. They
ranged in age from 17 to 33 years. ///"

4.. Measuring of all junior team members oécured within a four-day period
from August 1st to August 4th, 1975{/1n Winnipeg, Man1toba durind
the Junior‘wemen‘s Natioha] Fie]d/Hockey'Tournament

> B, Measur1ng of a]] senior team m mbers gccured within a\f1ve ~day period
from August 9th to August 13th? 1975, in Regina, Saskatchewan, during
theIWestern Canada Games. Va | . -

LIMITATIONS //"‘- S .

1. The growth'and deye]a?ﬁent of an 1nd1vidua1 is dependent on infrinsic
genetic factors tha /are uhéontro]]ab]é variables. h , LA

2. The extrinsic environmental factors are uncontrollable by the fnves—
tigatori‘ | |

3. Human saurce/of error is an area of ‘relative limitation.

DEFINITION OF TERMS j

1.

Anatomical positdon isythe positfon assumed’when.the body 1gﬁstanding’
erect with the eye focdsed in a horizontal direction; the arms are by .
the s1des with the palms of the hands facing forward the lower limbs’
para]]elaand the toes po1nt fonward. | | |
Anthropometric measurenentSrare those measnrements which.deffne the
human dimensions characteristic of the human physique. |

Bicristdl breadth is the distance from the most lateral point on the

iliac crest 0 a s1m11ar Tocation on the opposite iliac ngSt

. B1acrom1a] breadth is the distance from the tip of the g@romion on

the scapula to the tip of the acromion on the opposite scapula.

A}
]
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5. Bide]toia breadth is the distance from one deltoid - midway -from

<~

a7

the acromion process to the deltoid tuberosiﬁ¥/- to a similar point

i

g

on the opposite dg]toid.
6. 'Bitrochanteric bréadth ié thg distance from\Fhe"greater>trochanter
on vue femur to a‘simi]ar Tocation on the opgosite femur.
7. E morphy is an emphasis on linearity and fragility (iO) in the

sbmatotype.

8. Endomorphy is an emphasis on adipose tissue (10) in the somatotype.
9. Mesomorphy 1s'an emphasis on musc]e, bone and connective tﬁssue

(10) in theAsdmatotype.

10. Percent body fat is that percent of body weight that is actually

adipose tissue, estimated from Brozek's formula .(5).
~ {" .
% body fat = 100(4.570 )- 4.142
' "\body density

o :
11.  Skinfold is the thickness of the tissue consisting of a double Tayer

of epidermis and a layer of subcutaneous fat graspéd by the Lange
skinfold calipers. | ‘

12. Somatdscopy ié.derived from two Greek words; 'somato' meaning 'body'
and 'scopy’ meaniné ‘to examine.' Thus somatoscopy is the examina-
tion of ysique and, by convention, includes the attempt to cate-

- | gorize the human body into specific types. ’

13. The Canadian Women's Field Hoékey Association determines thg age .
'1imi£s for the junior and sénior provincial teams. A1l jun{Or “
players must be under the age of nineteen as of January 1st of that

playing year while the seniors can be of any age.



. CHAPTER II :
/o REVIEW OF LITERATURE

4

It is becnming aenerally accepted as_common knowledge that man is a
unique’creature and tnat no two human beings are identica]r Not only in
~ physical structure does this phenomenon exist but it also holds true for ©
temperaments‘or_personalities (51, 52). Due to this uniqueness of
1nd1v1dua11ty man finds himself in a quandry when it comes to studylng
the human be:ng categorically. For cenerations scientists have been
working towards a system in which a criteria may beaestab11shed for
c]ass1fy1ng phys1que in order to learn more about its role in the tota]
'b1o1og1ca1 and psychological makeup of the human being. Scientists have

tried to show a 1ink between the influence of body build and tempera-
ment. (51) They have tried to show that specific physiques are prone
to certain types of physical diseases, psychological disorders and
athletic performances.

The anc1ent Greeks were among the first c1v111zat10ns to classify-
the1r athletes into groups Hippocrates, a Greek physician of 4008C,
re]ated two fundamental physical typeS' the phthistic habitus, a long
slender Structure prﬂmar11y of vertical d1mens1ons and the apoplectic
hab1tus, a struégnre of short, so]1d horizontal dimension. These terms
-were der1ved from the names of a1]ments to which each type was suscep-
tible; the phthistic was more 1nc11ned to tuberculosis whereas the apop-
Tectic was more prone to vascu]ar disorders leading to apoplexy (51).
Another Greek, Philostratos, around 219BC classified Olympic athletes —7
accordlng to their structura] similarities to an1ma1 Or material objects;

lion- f1gured eagle-like, splinter- shaped and bear- like. (40)

In the 1800's a Frenchman by the name of Rostan put forward a new



-

U/

roposal.  Using the terminology previously devised by two French contem-
porar1es Gall and Spurzheim in 1797 Rostan enunciated that there were
three types of body builds: 1le type d1gest1f, le type muscu]ar1e and Te
type cerebral (51). This categorization is rough]ybanalogous to the
present day system

Near the end of the 19th century, researah was conducted by D1G1o—
vanna and his pup11 V1o]a, in the area of clinical anthropo1ogy Viola,
through his,work‘with:anthropometr1c-measurements was ab]e to differen-
tiate a morphological index to support h1s claim of three morphological
types: microsplanchnic, normosp]anchnlc, and macrosp]anchn1c (51).
M1crosp1anchn1c was s1m11ar to the H1ppocrat1an term phth1st1c habitus
while macrosp]anchn1c was analogous to apop]ect1c hab1tus

Kretschmer, a German psych1atrwst in- the 1920 s, worked with
pat1ents of a psychotic nature in an attempt to relate body types to i
patholoq1ca1 cong1t1ons He spoke of two-genera] types of non—organic
- psychosis - a circular insanity (manic depressive) and a split personal-
ity (schizophrenic). With these two specific disorders. Kretschmer was
able to d1st1ngu1sh a general body structure for each The manic-
depressive tended to be a round-bodied, outgowng type, macrosplanchn1c
in nature, while the schizophrenic was more 1ineah in body build, shy
and introverted (51), similar to the microsp]anchnic._ A third body buiid,
that being of an athletic nature, was also introduced by Kretschmer:

OQut of these vérying ideas of classification emerged a new science
which implemented the use of specific anatomical structures. In 1940,
the categorization of the human body according to accurate anétomica]
measurements took on a new meéhod of classifying physique. This was

called Somatotyping. This new approach was devised by three men;
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Sheldon, Stevéhs and Tucker (51). Sheldon defined somatotyping-as

"...a quantification of the three primary components determining the mor-
phological structﬁre.of\the individual."™ (Sheldon, pg. 132) These three
components, labelled endomorphy, mesomorpﬁy-and ectomorphy, are all pre-
sent in each human to some degree. The derivatives of each component
(endo, meso, ecto) play a very prominent role in the embryologfca]
development of man. Endo stéms frdm the term endoderm, the embryonic
germ layer which is responsible for the formation of the digestive visera
or gut. An endomorph would thus have a predominance of soft, rounded
contouré.throughout the various regions of the body. Meso comes from

the word mesoderm, which is the _embryonic germ layer which gives the body

its skeletal and muscular structure. A mesomorph is a solid, rugged

\individua] with a large skeletal and firm myological form. Ecto is a

derivative of ectoderm, which is the embryonic“germ layer responsible for
the formation of external structures such as skin, hair, naiis and the
central nervous intem. Ectomorphs g;ve a linear, fragile-like appear-
ance with ]itt]evmuscular support. “

Each category (endomorphy, mesomorphy and ectofmorphy) was based on a
point scale from 1 to 7. These compohents are universally stated in the
order given above. For examp]é, a 7-1-1 waé a preHOmiﬁéht endomorph
with very little mesomorph and ectomorph characteristics. A 1-7-1 would
be a pteddminant mesomorph with very Tittle endomorph and;gctomoq%h‘
characteristics. A 1-1-7 would be a predominant ectomorph’with‘Veny

little endomorph and mesomorph characteristics. These extremes can occur

 but are very rare. A common representative categorization may be a

4-5-3 whi;h would be a predominant muscular individual wifhﬁé reasonable

amount of adipose tissue in some areas and few ectomorphic characteristics.



-The sum of these three representative figures must not add up to‘greater
than twelve to be significant.

Sheldon's method of c]aesifying the human physing has laid the
foundations for furthering investigations by courtless numbers of
researchers. His methods and aseumptions, however, have been under
varibus criticism, analysis and reconstructfon by: many -authors such as
Parnell, Cureton and Heath and Carter. These and dthers have established
.their own methods of categorizing the body. CLureton’ s approach was to -
use the somatotype photographic record plus measure of skinfolds, muscu-
lar strength and vital capacity. Parnell's c]ass1f1cat1on is a dynamic °
rating that varies with nutrition and exercise. On the other hand, She]—'
don's rating, according to Sheldon, is a static lifelong classification
based on the 1nd1v1dua1 S genotype Heath and Carter include features
of both Parne]] s and Sheldon's methodo]ogy and attempt to categorize the
present morphological conformation of the individual.

Numerous studies have been .performed relating somatotyping and
physical anthropometric measurements to the athlete. Perbix (46) at the
University of I11inois in 1954 came up with findings suggesting that
female physical education majors had atdominant mesomorphic somatotype
whereas non-athletic college women'tended to be endomorphic in structure.

In 1963 Hebbelinck and Postma's study in South Africa on 52 male
physical education majors looked for a relationship between motor perfor-
mance tests, somatotyping and anthropometric measurements. Us1ng anthro-
pometry, they found a very 1ns1gn1f1cant relationship between body
measurements and motor performance tests with one exception - a signifi-
cant cokre]atiqh between large neck girth and the <hot pﬁt. The most

predominant somatotype within this select group was that of the meso-
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morph. The ecto-mesomorph held superior motor performance scores in all
activities tested except the shot put. ’ |

| In 1943, DiGiovanna corre]ated anthropometric measurements such as
Sitting height, standing héfght, weight and arm spar with arm-pulling
force and total strength to‘detérmine their significance to success in
college athletics. From his results, DiGiovanna ih¥é;fed that "differ-
ent sports tend to favor individuals who are. uniquely bitterned struc-
turally and functionally. Specifically, baseball players were shorter,
had greater arm girth, arm pull, total strength and powé}. Basketball
men had greater explosive power, were taller, heavier, had gfa?ter
sitting height, leg Tength, shoulder breadth,. chest depth, armlspa}‘and
greater strength of the Tegs and arm pull. Gymnasts were shorter;ahﬁd
greate} explosive power, shorter Tegs, and narrower hips. They were
also unique in haviﬁg greater arm girths; stronger grips, higher arm
strength and above average scores on total force." (Morris and Under-
wood, pg. 101)

An fncreasing number of researchers (8, 13, 23, 27, 38, 47) have
reported that.physique-plays a major role in determining track and field
even%g in whichlg\?e@a]e athlete would excel. Cureton and Hirata repor-
ted that people with relatively short, small trunks and arms and Tegs
were good jumpers, runners, vaulters and»hqrdlers. People with a short,
heavy stature were proffcient at such sports as Weight 1ifting, weight
throwihg;kaest]ing and gymnastics. Hirata and Malina et. al. further
’gubdivided éth]etes,\reported as summarized by Plowman that the physique
of a runner varies‘in 1ineafity with the distancerof the run. Sprinters,
short legged but intermediate in height, are muscular in arms and'iegs.

Strength for rapid acceleration is essential here. As the distance of
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the run increases, endurance rather than strength becomes more essential
to 'the runner. Thus, long distance runners are typically small, but
long 1egged and siight]y muscular with narrow shoulders and hips. Jom—
pers and hurdlers tend to be intermediate in height (long legs) and ;ean
(ectomorphys) with larger calf circumference than sprinters (38) - lower
body strengthﬂis essentie]. The opposite holds true for throwers.

Since the strength of the;who1e body is necess;ry for these events, eb
thrower is tall, heavy with wide shoulders and hips, large musc]es.ano;
more body fat than other atoletes (38).

In Hay andeatson's somatotyping of the female athlete in %@é 1969
New Zealand Amateur Athletic Assoc1at1on Track and F1e1d Champ1onsh1ps,
New Zealand women ath]etes were on the who]e s1gn1f1cant1y more meso-
morphic, a little more ectomorphic and a 11tt1e 1ess endomorphic than’
average New Zealand women of the same age. Specifically, they found
throwere were more,endomorphic than middle and long distance runners and
less ectomorphic than middle distance runners and .jumpers.

R. C. Nelson and Carter reported the female gymnast to be the
Shortest, lightest and most mesomorphic of female athletes (8, 41, 47)
L1kew1se, Hirata (27), measuring 1964 O]ymp1c athletes in Tokyo, reported
similar characteristics in male gymnasts. Gymnasts had shorter tibjas,
feet,-forearms, and'smaiger total arm lengths and leg circumferences.
However, they had ]arge chests when compared to their height and were

short relative to the1r body weight. J |
' Carter (10) reported that all channel swimmers, due to the fatt
 that they must carry more fat for env1ronmenta1 adaptat1on, were endo—

mesomorph1c or meso- endomorph1c whereas the compet1t1ve sw1mmers on the

San Diego Swim Team and the 0]ymp1cs were largely endo- mesomorph1c w1th '

10
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some ecto-mesomorphic and meso-ectdmorphic tendencies. Thus, channel
swimmers were shorter and heavier than the competitive swimmers. Cureton
also reported similar findings (13).

~According to Sinning,,Cunningham, Raéanie]]o and Sholes (53), female
Nordic skiers we;e predomin;nt1y mesomorphic and 1ow in endomofphy and
ectomorphy. They were taller and weighed less than the average athlete.
In this study, only track athletes, gymnasts and swimmers had Jess fat.
Nordic skiers' somatotype fell between athletes whose skills involved
speed and perr (épriqpers) and athletes with skills involving endurance
(long distance_r&hners):\ The only readily apparent simi]érities between
Olympic athletes and Nordic skiers was the dominance of mesomorphy. In
. the study by Ross and Day (49) in 1972, alpine skiers were ecto-mesomor-
phi¢ but the girls in this study wefe young and had not yet developed
their secondary sex characteristics of higher fat content as compared to
the mature Nordic skiers.

A number of studies have been doﬁe'on female basketball players
(8, 37, 51). 'In A. S. Lesz's article on physique of New Zealand male,

A

.grade A basketba]] players, meébmorphy was dominant with low but equal
components of endomorphy and ectomorphy, i.e. Sheldon's somatotpy; of
3-5-3. He found that short players with a larger than average mesomor-
’phic cémpénent were successful %s they OYercame their lack of height. A -
wide range in height and weight existed among the p]ayer; in this study.-

It was reported by Heath in Carter's review (8) that USSﬁ female
basketball players were 'fairly' tall and heavy for women. There was a
low ectomorphy and a cloée_ba]ance between éndomorphy and mesomorphy.

In a study done at the 1974 Canadian Women's Intercollegiate

'A?b]efic Union Basketball Championshibs!vAlefénder'(l) reborted nd cor-



relation between basketball performancé and somatotype components. How-
ever, in terms of anthropometric measurements, she found that top female

basketball players weighed more, had larger biceps, calves and humerus

diameters than \the normal female population. She noted geneka]]y.fema1e
_d@gketba]] players were heavier and taller than the female norm. In
Beall's article“ds reported by Alexander (1), basketball players had
1ohg arms and feet and great shoulder breadth. Plowman's (47) reviéw
described basketball players as fairly tall, heavy endo-mesomorphic with
some players in ectomorphy.

In Morris and Underwood's (40) article, "The Woman Athlete: Struc-
turally Speaking," the athletic woman was more meéomorphic, less ecto-
\ﬁgrphic and'sTidht]y Tess endomorphic than the average coT]ege woman .
This does not comb¥éte1y coincide with Hay and Watson's study previously
citedg Meso-endomorphic was the predominant body physique of the fehd]e
athWeﬁe (softball, field hockey, baseball and tennis players, gymnasts,
and divers) with some endo-mesomorphic in gymnastics, diving and tennis.
Basketball players were ta11est and had the ]ongest 1imbs, trunks and
shou]der width of all athletes measured and qymnasts were the shortest
as . c1ted earlier. Field hockey fullbacks and goalies were second tallest
‘and had average trunk lengths. Fie]d hockey fd11backs'and goalies also

weighed the heaviest, while basketball players were second and gymnasts

were the lightest. Hockey fullbacks and track women had small feét and

Targe hands, whereas hockey forwards, tennis players and golfers had
large feet and small hands. Field hockey fullbacks and goalies had the
longest foreleg measurement but only average forearm length. Divers had
the shortest legs. Even gymnasts had Tonger arms and legs and broader

( S

shoulders than the divers. Tennis players)had long forearms but short

12



upper arms; invaddition,itheylhad broad hips and narrow shoulders. The
Crural Index was found not‘to be signiticant in other'sports, contrary to
CuretOn and Thorsen, but in f1er hockey fuTTbacks and goalies, gymnasts
and divers, it was found to be high. The rat1o of Shoulder w1dth to hip
width was high in gymnasts but low in field hockey fuTTbacks .and goaT1es
golfers and softbaTT pTayers It was Tow in games where h1tt1ng for d1s—
.tance was 1mportant The ratio of leg length to trunk Tength was high in °
track women and gymnasts

In R. E. Johnston and J.AM.ﬁwatson;s study (33) in 1968, it was Tound
that'women'with an above_average muscuTathyz(mesomorph) excelled in both
basketbaTT.and field hockey with fier hockey members having the Targer
| mesomorphic component. As well, mesomorphy was found to be'higher in the
-attacker (forward) than in the detender (defense). ~ This may be related to
Sheron’s (50, 51) work on temperament of .a mesomorph; assertive, energe~

tic, aggress1ve w1th a love and need for physical exercise. As weTT

Carruth's (7) work 1nd1cated a s1gn1f1cant reTat1onsh1p between mesomorghy~

and power, strength, speed, fTex1b1T1ty, balance and body coordination.
The defense in both sports were taller and heavier than the attackers.
GeneraTTy the basketball players were taller (ectomorphic) and weighed X
more than the f1e]d.hockey pTayers However, the increased height was
more significant ‘than their increased weight and thus basketbaTT pTayers
were more ectomorph1c in nature In f1e1d hockey, weight is requ1red in
good tackling and clearing whereas the basketbaTT player' depends on jum-
ping and height. Thus mesomorphy was h1gher overall in field. hockey
players than in basketba]l pTayers The shortest players in both sports
were one un1t h1gher in mesomorphy than the taTTest players. The 1ncrea-

sed muscTe and bone of the shorter pTayer appeared to compensate for. the1r

13



shorter height. It was also found that endomorphy in all players of

‘both sports was constant which indicated that women with average adipose

tissue could participate successfully in either sport. Ectomorphy alone
T i
differentiated field hockey and basketball players with the latter being

taller.

)
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CHAPTER 111
METHODS AND PROCEDURES

)

SAMPLE

The anthropometric meésurements were taken on 55 junior and 51
senior women's provincial fie]d hockey players. The junior provincial
players from British Co]dmbia,lA1berta, Manitoba ahd’Ontario were
measﬁred in winnipeg on August 1st through 4th during the 1975 Canadian
Junior Women's National Field Hockey Tournament. The'juniors ranged in
age from 16 to 19 yéars with a meah'of 17.73 years.

The senior provincial p]ayers‘from British Columbia, Saskatchewan,.
'A1berta and Manitoba were measured in Regina on Augﬁst 9th through 13th
during the 1975 Western Canada Summer Games. Their age range wasamuch
greater stemmihg from 1 tov33 years with a mean of 22.57 years.

The four wéstern pfgyjﬁces were chosen because of accéssibility.w
Due to thé fact that Saskatchewan did not have a junior women's provin-
cial field hockey team the Ontario team wasléubstituted.

The number of players. tested per position are shown in Table I.

TABLE I

DESCRIPTION OF SUBJECTS
BY AGE AND POSITION

POSITIONS SENIORS | JUNTORS |
FORWARDS 21 28
HALFBACKS 18 15

) FULLBACKS 7 9

' GOALIES 5
Total : 51 55
N = 106

TESTING SITE

Dufing the Canadian Junior Women's National Field Hockey Tournament

15
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measurements of all pérticipants took place at the hotel in which all the
field hockey players were residing. To establish consistency in record-
ing measurements, all>the measuring apparatus necessary to complete the
pertinent ca]cujations were set up within one location for the entire
duration of the tournament.

At the Nestern Canada Games, the measuring devices were housed in a
room at the Uhiveréity of Saskatchewan, Regina campus, on the actual site
of the field hockey meet. The equipmént was again established and cali-
brated for the total period of tournament time that field hockey was
being p1ayéd‘dur1ng the games.

PRELIMINARIES

Prior to any médsuring, all junior and senior players were asked to
complete a form defining nape, age, provincial'team, 1ev27 of competition
(sr./jr.), total years playing field hockey, years on provinéia] team as
senior and/or jdnior, preéent b]ayigg pbsitfdn, years at present position,

other position(s) played, and years at other positions (Appendix A).

MEASURING APPARATUS

A1l measurements were calibrated in the metric system. The anthropo-
. metric measurements consisted of 28 individual variables and ten compara-
tive indices. The “individual variables were categorized into heights,

, - “
Tengths, girths and breadths, circumferences, skinfolds, and weight.

Height measurements (standing height and sitting height) as well as,érm\

\

span measurements were taken with the Lufkin W6110 metal tape.

Length measurements (thigh ]engfh, foreleg length, arm jength, upper arm
‘Tength and forearm Iength)_with the exception of»the footllength and hand

Tength, were taken with a cloth measuring tape.

Girth and breadth héasurements (ankTe girth, knee girth, wrist girfh, bi-



cristal breadth, biacrphia] breadth, bideltoid breadth and b{trochanteric
breadth) were takén with wooden breadth calipers.

e

Circumferences (knee circumferénce,‘ank1e circumference, wrist circumfer-

ence, biceps circumference, thigh circumference)bwere taken with the Lufkin

MD metal tape.

Hand length and hand span were measured on a specially designed measuring

)

board (Figure 4).

Skinfo]d§ were taken with the Lange Skinfold Calipers.
Weight was taken on the Health ‘0 Meter Scale. |
ANTHROPOMETRIC MEASURING. TECHNIQUES

A1l anthropometric‘measurements were taken with the subject dressed

in bra and panties. . , ~n

5

Standing Height: 'The subject stood in the anatomical position in front of

tpe\tape measure with her os calcaneus and occ1put against the wall. A
boqrd was placed on her heaq at a n1nety»degree angle to the wall and a
reading was taken (Figures 1 and 2).\ The-méaéurement was taken with ]imifs
of accuracy of .5 cm.

Sitting Height: The sibject sat on a bench placed in front of the tape

measure with thighs toéether and parallel to the floor. Feet were p]écgd
flat on the floor and the back and occiﬁUt were against ﬁpe wall.  The
subject's arms rested comfortab]y in front of her body. A board Qas
placed on each subject's head at a ninety degree ang]e to the wall and a-
reading was taken. The actual s1tt1ng he1ght was taken from the SubJECt S

ischial tuberosities to the apex of the cranium (Figure 2). The measure-

ment was taken with limits of accuracy of .5 cm.

Thigh Length: The subject stood in the anatomical position. T@e greater

trochanter on the femur and the lateral femora] condyle were pa]pated and
N
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FIGURE 1

LATERAL ASPECT OF CRANIUM
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FIGURE 2
ANTERIOR ASPECT OF LOWER LIMB
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: inscribed with an X. The distance from the-X on the greater trochanter”
to the X on the lateral femoral condyle was taken with limits of accuracy
of .5 cm (Figure 2).

’ Fo}e]gg,Length: The subject stood in the anatomical position. The

lateral femoral-condyle and the 1atera] malleolus of the fibula were pal-
hated and inscribed with an X. The distance from the X on the Tateral
femoral condyle to the X on the lateral malleolus.was measured with Timits
of accuracy of .5 cm (Fiéure 2;.

Foot Length: The subject stood in the anatomi;a] position. The breadth
caliper was placed on the floor with the stationary.bar posterior to the
os calcaneus. The measuring base of the breadth cé]iper was placed
against the lateral aspect of the foot. The adjustable bar was then
moved so that it wog]d Be resting against the distal end of the longest
toe. All measurements were taken with 15mits of accuracy of .1 cm. |
Knee Girth: Tpe subject stood in the anatomical position. The medial
and lateral femoral condyles were palpated and inscribed with an.X; The
stationary bar of the bréadth caliper was‘located over the lateral con-
dy1é while the adjus@ab1e<bar was b]aced,bn thé X of:the medial condyle.

The measurement was taken with limits of accurdcy of .1 cm.

Kneé Circumference: The subject stood in the anatomical position. The
medial and Jatefai femoral‘condyTeé’were‘pa1pated_and inscribed with an X.
The f]éxib1e meta1 tape encircled the kneg ovér the X on the medial and
lateral fémora] condyTes including tﬁe anterior surface of the patei]a

bénd the posterior surface of the’pop]iﬁeé] fqésa (Figure 2). A1l measur‘e—‘~
ments were taken with limits. of accurégy of .1 cm.

Ankle Girth: The subject stood in the anatomical position. The medial

and lateral malleolus of the tibia and fibula respectively were palpated -



and inscribed with an X. " The stat1onary bar of the breadth caliper was’
placed on the X of the medial malleolus while the adjustable bar was
‘ placed over the X of the lateral malleolus (Figure 2). The measurement

was taken with limits of accuracy of .1 cm.

Ankle Circumference: The subject stood in the anatomical position. The

medial and Tateral malleoluys of the tibia and fibula respectively were
palpated and inscribed with an X. The flexible metal tape encircled the
ank1e over the X‘on the medial and lateral malleoli including the anter-
jor . and posterior aspect of the ankle. The measurement was taken with
Timits of accuracy of .5 cnm,

Arm Sgan: The subjecc stood in the anatomical position with her back to
the tabe measure and her os calcaneus and occiput against the wall. Her
upper extremities were stretched out in an anatomical position at shoul-
der height along the tape that was stretched parallel to the floor. A
board was p]aced at the distal end of the outstretched extremity at a
n1nety degree ang]e to the f]oor and the tape. A reading was taken with
limits of accuracy of .5 cm.

Arm Length' The subJect stood in the anatom1ca1 pos1t1on The greater
| tuberc]e of the left humerus was - pa]pated and inscribed with an X as was
the sty101d process of the ulna. The distance from the X on the greater
tuberc]e of the humerus to the X on the styloid process of the ulna was
measured with Timits of accuracy of 5 cm (F1gure 3).

\\\

Upper Arm' Length: The subject-stood in the anatomical position. The

sty]did process of the,u]na and radius were pa]pated and inscribed with
an X. The distance between‘the X on the greater tubercle and the X on
the medial ep1condy]e was measured with Timits of accuracy of .5 ¢cm

(Figure 3)
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FIGURE 3
ANTERIOR ASPECT OF UPPER‘LIMB )
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Forearm Length: The subject stood in the anatomical position. The

medial epicondyle of the humerus was palpated and inscribed with an X as
was the styloid process of the ulna. The distance between the.X on the
kmedia] epicondyle and the X on\the styloid process of the‘u]na was mea-
Eéfgﬂlgith limits of accuracy of .5 cm.

Wrist Girth: The subject stood in the anatomical position. The styloid
5}ocess of the ulna and rédius were palpated and inscribedrwith an X.
The stationary bar offéhe breadth calipers was placed over the X of the
sty]oidﬁprocéss of the radius while the adjustab]e bar was placed over
the X‘of the ulnar styloid process. A1l wrist girth measurements were

t ken with limits of accuracy of .1 cm.

Wrist Circumference: The subject stood in the anatomical position. The

styloid process of tﬁe ulna and radius were palpated and inscribed with
an X. The flexible metal tape wés placed around the wrist so that it
covered the X of the styloid process of thevu]na as well‘as the radius.
The tape was pulled taut and a reading was taken with limits of accuracy
of .5 cm.. |

Hand Span:' The subject placed her hand palm down on the measuring board
with the distal portion of the Tittle phalange resting ‘against the bar.
The phalanges were extended as far as possible on the upper scale of thé
board and a measurement taken at the distal end of the pollux (Figure 4).
A1l hand span measurements were taken with 1imits of accuracy of .1 cm.
Hand Length:- The styloid process of the ulna gnd'radius werefpa1pa£ed
and inscribed with an X. The subject 1aid~her hand,'palm down on the .

~ measuring board, with phalanges flat and together. The styloid processes.
| of the uﬁha ahd radius were in line w;kh\the edge of the board and a

" measurement was taken at the distal end of the middle phalanx. . The



FIGURE 4

HAND SPAN MEASUREMENT
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measurement was taken with limits of accuracy of .5 cm.’

Bicristal Breadth: The subject stood in the anatomical position. The .
i]iac crest of both innominate bones were palpated. The stat%onary bar
of: the breadth caliper was pTaced over the ilihc crest of the rlght
1nnom1nate bone wh1]e the adjustable bar of the breadth caliper was

pTaced over the iliac crest of the left 1nnom1nate bone (Figure 2). The

'_measurement was taken with 1imits of accuracy of .5 cm.

Bwacrom1aT Breadth: The subject stood in the anatomical position. Each’
acrdmidcTavicuTar Joint was palpated and marked with a Tine running along
its antero—posterior junction. The stat1onary bar of the breadth ca11per
was placed along the 11ne on the right: acrom1oc1av1cu1ar Joint while the

adJustabTe‘bar was placed on the line on the-Teft~acrom1oc1av1cu]ar joint
(Figdre 3). The measurement was taken with 1imits of accuracy of .5 cm.

Bideltoid Breadth' The subJect stood in the anatomical pos1t1on The

stat1onary bar of the breadth ca11per was: pTaced over a po1nt halfway

between the distal attachment of the deTto1d and the acromion process of
the right scapuia. The adJustabTe bar of the breadth caT1per was placed
over:the\same‘Tocatibn on the left arm and held taut (Figure 3). A1
measurements were taken with limits of»accuracy of .5 cm.

Bitrochanteric Breadth: The subject stood in the anatomical position.

The greater trochanter on both the right and Teft femurs were palpated
“and inscribed with an - X. The stat1onary bar of the breadth ca11per ‘Was
"i pTaced on- the X of the greater trochanter on- the right femur while the f
"adJustabTe bar was pTaced on the X of the greater trochanter on the Teft

femur The measurement was taken with limits of accuracy of .5 cm.

| B1ceps C1rcumference The subJect stood in the anatomical pos1t1on ~The

-greater tuberc]e and the TateraT ep1condy1e of the humerus were panated :
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and inscribed with an X. - The biceps circumference was taken with the
flexible metal tape at a point halfway between the X on the greater

tubercle and the X on the lateral epicondyle (Figure 3). The tape was

"tight enough so as not to cause an indentation along the skin surface.

The measurement was taken with limits of accuracy of .5 cm.

‘Thigh Circumference: The subject sat on the edge of a bench with her

* feet flat on the floor. Her thighs were parailel to the f]oor The.

greater trochanter and the lateral condy]e of the femur were palpated

and 1nscr1bed with an X At a point ha]fway between the X on the greater
trochanter and the X on the lateral condyle of the femur, the th1gh cir-
cumference was taken with the f]ex1b]e meta] tape. _ The tape measure Was
t1ght enough so as not to make an indentation a]ong the skin surface

The measurement was taken with 1imits of accuracy of .5 cm.

Weight: The subject stood in her hra and panties in the anatomical posi-
tion on the scale. The read1ng was taken in k1lograms with 11m1ts of
accuracy of .5 k1lograms | .‘ .
Skinfolds: The sk1n was grasped Between the,thumb'and forefinger bf‘the

left hand and gently 1ifted away from the body about 2.5 centimeters in

depth. The tissue grasped consisted of two layers of skin and subcutan-

eous fat.. No muscle or fascia was involved in the measurement. The skin-
fold ca11pers were placed about a cent1meter in from the end of the thumb
and index finger. A reading was taken in m1111meters and the skin was
gently released. Limjt of accuracy was 1 millimeter.
(é) tricepe: ‘The_triceps skinfold measurement was taken on the
- posterior'aSpect of the arm’midway between the acromion process
of the_scapu{a aha the o1ecrandn‘process of the ulna. ;The arm

- was relaxed at the side of the trunk;

-
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(b) suprailiac: The suprailiac skinfold measurement was taken at
a ferty-five degree angle subero;medial to the’i1iac‘erest

(c) shbscapu]ar' The subscdpular skinfold measurement was taken
approx1mate1y 2.5 cent1meters below the inferior angle of the

~—-scapula. The skin was grasped at a forty—f1ve degree ang]e

toward the m1d11ne of the body

Percent Body Fat. In order to obtaln the body fat expressed as a. percen-

-, tage of weight, the body density had to be calcu]ated from the® tr1ceps

and supra1]1ac skinfold measurements. The body density was then put into
Brozek's formula(s) to find the percent body fat.
COMPARATIVE INDICES

The following comparative indices were calculated: Inverse ponderal
index (height/3/weight), standing height to percent boey weight, c&%ﬁie
1ndex (sitting height)standing height), brachial index (foreanm tength/ |
“upper arm length), re1at1ve arm 1ength (tota1.arm length/standtngfheight);
upper ]1mb length "to: Tower 11mb 1ength (tota1 arm ]ength/trochanter1c
height), forearm length to tibial length, crural index (t1b1a1 length/

Femur”1ength), biacromia1 breadth to bicristal hreadth, tnunk'1ength to
‘1eg Tength (sitting height/trochanteric height). - L
SbMATOSCOPY

The individuals were subjectively categor1zed by inspection as be1ng
endomowph1c mesomorph1c and ectomorph1c in nature by employing the check-
115t of morpho]og1ca1 character1st1cs for each somatotype as out11ned by
_h Cureton (Appendix B).
gTATISTiCAL‘ANALYSIS

Two—way~ana1ysis of variancevwas employed to examine the data as

" each.anthropometric measurement was analysed in its relationship to two
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age levels and four field positions in the sport of field hockey .

The computer program, Statistical Package for the Social Sc%ences,

‘'was run at the University of Alberta, Computing Sciences, on the

Amdah1 470V7.



CHAPTER 1V |
RESULTS AND DISCUSSION

CHARACTERISTICS OF SUBJECTS

The means 4nd ranges of the anthropometric measurements and compara-
tive indices of the one hundred and six subjects participating in this

. study- are presented in Table II and III respectively.

P

TABLE II
ANTHROPOMETRIC MEASUBEMENTS OF SUBJEETS
- ) .

Anthropometric Measurements Mean ' Range -
Standing Height (Cm). 163.85 , , 149.86-175.26
Sitting He#ght (cm) 85.47 74.30- 92.08
Thigh Length (em) 36.99 30.50- 41.50

. Foreleg Length (cm) 39.80 o 34.50- 44.00
Foot Lenath (em) e 23.85 L 20.70- 25.80 -
Knee Girth (cm) SRR 10.28 9.00- .11.70
. Knee Circumference (cm) 34,43 30.10- 41.00
"~ Ankle Girth (cm) " - 6.50 5.30- 7.20
Ankle Circumference (cm) 23.34 21.00- 26.00
Arm Span (cm) _ B 163.52. g . '144.78-179.07
Arm Length (cm) 50.58 ' - 46.00- 56.00
Upper Arm Length (cm) . 28.46 : 24.50- 31.50
Forearm Length (cm) ' 22.39 o 21.00- 27.50
- Wrist Girth (cm) . 5.10 4.30- 5.80
Wrist Circumference (cm) 14.61 13.00- 16.50
Hand Length (cm) ‘ 18.88 : 16.00- 23.00
Hand Span (cm) ‘ 19.83 - 16.00- 22.00
Bicristal Breadth (cm) 25.64 21.00--29.90
Biacromial Breadth (cm) . 32.03 27.90- 39.50
Bideltoid Breadth (cm) . 39.94 ' 35.40- 45.0C
Bitrochanteric Breadth (cm) 32.89 = 28.70- 37.00
~ Biceps Circumference (cm) o 24.21 i _ 20.00- 31.50
Thigh Circumference (cm) 49.32 - 42.50- 59.50
Weight (kilograms) : : 58.46 46.00- 80.90"
Skinfold: Triceps (mm) 14.38 7.00- 21.00
Suprailiac (mm) 11.97 ¢ 5.00- 19.00
" Subscapular (mm) 10.97 . 6.00- 19.00

Percent Body Fat o 19.43 © 15.14- 25.52



TABLE III
COMPARATIVE INDICES OF SUBJECTS

Comparative Indices ' "Mean Range

Inverse Ponderal Index 12.79 11.59-13.71
Standing Height/Percent Body Weight 8.52 - 6.49-10.94
Cormic Index .52 .48- .57
Brachial Index .88 .75- 1.00
Relative Arm Length .31 .29- .34
Upper Limb Length/Lower Limb Length .68 : .61- .73
Forearm Length/Tibial Length .68 .57- .77
Crural Index .99 z .87-1.17
Biacromial Breadth/Bicristal Breadth 1.26 : 1.04- 1.65
Trunk Length/Leq Length 1.12 .98- 1.31

The mean anthropometric measurements and comparative indices in this
study wefe cohparab]é with results from previous studies performed by
such 1nvést%gators as Garrity (20), Medved (39), Oyster and Wooten (42)

and‘Sinning, Cunningham, Récanie11o and Sholes (53). Norms such as arm
.span, hand length, hand span, re1atiVe_arm length, and forearm length to

tibial Tength were not available for comparison.

DIFFERENCES IN ANTHROPOMETRIC DATA BETWEEN JUNIOR AND SENIOR LEVEL -FIELD
HOCKEY PLAYERS .

The junior team ranged in ébe from 16 to 19 years with a mean of
17.73. The values for the senior team were 17 to 33 years dand 22.57 res-
pectively. Anthropometr]c medsurements taken in th1s study y1e1ded a sig-
nificant d1fference between Jun1or and senior level players on knee cir-
cumference and blcr1sta1 breadth. Each of these was significant at the

05 level with the probabiTlity of the former being .046 and the later
being .017 (Tab]e IV) (Appendix C). Due to the fact that growth stature
changes‘wﬁth age, the anthropometr1c differences above can be attributed

at Teast in part to difference in age. Research concérning the anthro-

0w
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DIFFERENCES IN ANTHROPOMETRIC DATA FOR POSITIONS IN FIELD HOCKEY
There were no'significant differences among the various positions in
field hockey with respect to the -anthropometric measurements viewed. |
It can be observed from Table IV that the forwards were the tallest

with the longest arm span measurements. Goalies and fullbacks wene(

—

" heavier with larger bitrochanteric breadth, bicristal breadth,/ﬁ?ceps\;
c¢ircumference and thigh circumference than forwards and Ha]fbaqks. h
Goa]%es also had small arm spans but large hand span measurements.

Morris and Underwood. (40) observed fullbacks to have small feet and
large hands when compared to forwards who had large feet and small hands.
This was not observed in Table IV; fu]]backs,héaﬁiarge féét with small
~hand length but large hand span. Forwards Héd average feet but large
hand length and small hand span., Both studies were in agreement with
goafies and fullbacks being heavier than halfbacks and forwards as stated
- above.

In Joﬁnston and Watson's study (33), thé forwards were shorter and
lighter than the defense. However, here the forwards were taller and
lighter with the defense being the shortest and heaviest.

There was a significant A-B interaction for triceps skinfold and for
crural index (Table V) at the .05 level. The probability level for these
two interactions was .49 and .05 respectively. Should this study be
repeated, there would be a borderline chance that these results woqu nbt
" occur again. No clear-cut explanation can be given for thése re$u1ts.
A]éo no comparative studies have béen done in this area to the knowledge.

of the inveétigator.
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SOMATOSCOPY-.

The subjects' sdmatoscopy components are presented in Tab]e\VI.

 TABLE VI
SOMATOSCOPY COMPONENTS

Senfors ~ Juniors

. (S Q . ) & Q

S 4] 3o} [«§) ~ ~ 1=} < (&} -

[1o] £ 0 Land — < L0 L0 - -

~ — — (10 = p — — fie] |

O e 3 Q (o) o] © S o o

[T o onf L 4} |t |- X L (S5} —
ECTO-MESO 6 5 2 013 5 4 2 2 13
ENDO-MESO . 6 10 4 4 24 17 4 5 1 28
MESO-ECTO 6 3 1-0 10 5 4 0 0 9
MESO-ENDO 390 0 1 4 1 3 2 0 6
TOTALS 21 18 7 5 51 28 15 9 3 55

NOTES 1. One of the seniorvteams hed a reserve goalie.

2. .One of the goalies from a Jun1or team refused to be
measured :

The majority:of fie1dvhockey players were mesomorph dominant as
theirlffrst or'second ebhponent'which was in eccofdance‘with’somatofypes
found in the sports stud1ed by Hay and Watson (235; Hebbelinck and
Postma (26), Lew1s (37), Morris and Underwood (40), Perbix (46) and
Sinning, Cunningham, Racanie11dl&nd Sho]es'(53)»

F0urteen of fifty-one senior p]ayers and f1fteen of f1fty five
Junior p]ayers had mesomorph as the1r f1rst component while it appeared

as a second component in th1rty seven seniors and forty-one 3un1ors

- (Table VI). VNine senior forwards were either meso-ecto or meso-endo
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while six were ecto-meso or endo-meso. Seven junior halfbacks were meso-
endo or meso-ecto with four being endo-meso or ecto-meso. TWénty—four
senjor and twenty-eight junior players were endo-meso with ten of the
twenty-four being senior halfbacks and seventeen of the twenty-eight being

Junior forwards. The juniors_éndbseniors both had thirteen ecto-meso

bblayers wifh the forwards and halfbacks being highér in both age groupé.

<y
~



A
\
P
i CHAPTER V
W SUMMARY AND CONCLUSIONS
N
SUMMARY

The purpose of tﬁis study was to show that'there were anthropometric
measurements characteristic of a specific position in women's field |
.hockey - goalie, fu11back, halfback and forward - and that these charéc—v
teristics were present at a senior as we11‘as Jjunior age tategory.

The sample consisted of one hundred and six female senior and .junior
provincial field hogkey players from five Canadian provinces. O0f fhése
one'hundréd and six subjects, fifty-five players were from the junior
provincial téams whi]e the remaining fifty-one players were ffom the
senior provincial teams. |

A total of twenty-eight individual anthropometfié measurements were
taken‘on each subject with another ten comparative indices Seing calcu-

lated.

~.
~

‘\vl.\ ) .
Two way analysisvof variance was employed to examine data as each

anthropometric measurement was analysed with respect to two age levels
and/four field positions in the sport of field hockey.
The study concluded that the majority of field hockey players had a

~ high mesomorphic component with varying degrees of ectomorphy and endo-

- .
v

morphy.

’ nThe'relationship between the anthropometric data in junior and senjor
1evéjs of field hockey was significant at the .05 1eve1 for knee circum-
ference and for bicristal breadth. e

~ There were no significant variations among the various positions in

field hockeyswhen related to the anthropometric data.
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N
The interaction of age-by- pOSition was significant at the .05 level

for ‘triceps skinfoid and crural index.

CLUSIONS

ithin,the iimitations of the present investigation, the following

‘conclusgons appear to 62 justified: 7

he players were primarily mesomofphic in nature, with vérying»
degrees lof ectomorphy and endomorphy, but no extremes.

2. On a tea is, formeach of the variables measured, the teams
were remarkably similar.

3., No single variable was predictiié of women field hockey players.

4(/ Senior players had greater knee circumference and bicristal
breadth. |

'5. Women with average amounts of adipose tissue'couid play field

~-hockey. Height was not an essential factor in field hockey.

RECOMMENDAT IONS

I recommend that:

1. Further research be done on a iaroer field hockey popniationl
However, fewer anthropometric measurements shouid be used.

2. Other parameters such as physical endurance, strength, agility,
intelligence, etc. be tested to see if they have any bearing with

- respect to positions or age.

3. Field hockey players of other countries be testedvto'see how they
would compare with Canaoian players.

4. -Provincial field hockey players be submerged into on extensive
'training program for a concentrated periodsof time in.another
sport to see if they would also excel in that sport at the pro-

vincial level.
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DATA SHEET

Name

Birth Date

Provincial Team

Sr. Jdr.

TOTAL Years Playing Field Hoékey el

4

Years on Provincial Team

Sr. Jr.

‘Present Position

Years at Present Position

Other Positions. Played

Years at Othér Positions

9



DATA. SHEET

Individual Parameters:

1.
2.
3.

10.
11.
12.
13,
14,
15.
16.
17,
18.
19,
20.

21.
22.
23.
24.

Standing Height

Sitting Height

Thigh Length

Foreleg Length

Foot Length

Knee Girth

Knee Circumference

Ankle Girth

Ankle Circumference

Arm Span

Arm Length (total)

Upper Arm Length

Forearm Length

Wrist Girth .

Wrist Circumference

Hand Length

Hand Span

Bicristal Breadth

Biacromial Breadth

Bideltoid Breadth

Bitrdchanteric Breadth

Biceps. Circumference

'Thigh Circumference

Weight

. S

49



25.
26.
27.
28.

Skinfold (Triceps)

Skinfold (Iliac Crest)

Skinfold (Subscapular)

Body Somatotype

L3
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SOMATOSCOPY CHARACTERISTICS
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SOMATOSCOPY CHARACTERISTICS ~

Endomorph
I. General Appearance - large, soft, bulging body

- thick body segmenfs, antero-posterior

- mass concentrated toward center

- roundness and softness of body

- antero-posterior and lateral diameters
tend toward equality in the head, neck,‘
trunk and 1imbs

- hair is fine and sparce

II. Segments

1. Head - e, rouhd head
Neck - short, thick neck
Face - neck forms obtuse angle with chin in

lateral plane S

- wide, round face; low pa]gzg\\\\\\\\\\

S~

2. 'Thoracic | , B , o
Trunk - broad, thick chest S \\\\f\\\
‘ - - wide costal angle ' | ‘\\\\\\;
- some fatty breasts ‘
- relatively straighp spine
- postural defects of shoulders not common

- clavicular and scapulae hollows well

"

padded
(7
3. Arms, - - shert arms, relatively
Shouiders, . - short forearms, relatively

" Hands - limbs taper from 'hammy' upperarms to



-

I.

T~

General Appearance

~..

Mesomorph

T~

Abdominal
Trunk and

Pelvis

Legs
Feet

Buttocks

small hands and wrists

highy square shoulders

smooth feminine musculai e with no
sharp muscle contours viz; deltoids
and trapezeii

short fingers, relatively

large abdomen, full above navel and

pendulous ,

long abdomen from stérnum to pubis
thick A-P depth at naval
re]ative]y:straight lumbar spine.

short legs, relatively

N

gRE
Y50 dimpling

=X

heavy, fat buttocks wit
or muscle outlines
heavy 'hammy' thighs
large, smooth calves
feet small and weakness common

foot defects common

a squareness and hardness of body
rugged, prominent, massive>musc1és
large, prominent bones

transverse diameters of shéu]ders,

forearms and calves are large, but

A-P diameters are less than in endo-

N

)

morphic. types

53



“““““

IT.

Segments

1.

3.

Head-
Neck

Face

Thoracic
Trunk

Arms
Shoulders

Hands

'~pores holds good tan,.smal..wr1ﬂkT§§§

1nfrequentﬂ B

ccentral concentration of mass is absent

\Taggcand upright trunk, proportions

variéETe

. sk1n is thick-and:coarse w1th consp1cuous

hair is coarse, thick or sparse LT

head variable in'sigéraﬁd shape but often
cubié]e with thick and dense bones

facial bones are prominent, viz? cheek-
bones, supra-orbital ridges; square jaws
faéia] mass great compared ég cepﬁa]ic

mass |

féir]y‘long, strong neck with great tréns—
verse diameter compared to éntero—postekfor.-
diameter

hair on’head variable

predom1nates in volume over abdom1na1
vo]ume

wide thorax at apex

little thoracic curve in épine

ribs - strong and heavy

shoulders seem low with trapezium and deltoi-

dious muscles prominent

broad shoulders

clavicles heavy and prominent

54



\

muscular upperarm, no 'hamming'

massive forearms, wrists, hands and

fingers

upperarm and forearm evenly pkoportioned

4. Abdominal - abdomen is large and heavi]y muscled;
Trunk and .- ’ ripp]es‘show : I
_ . N ‘ T [
Pelvis - slender, low wajst N
~ (’ . e -
- pelvis sturdy ahd powerful with borad hips
Ectomorph ‘ ' \\\\\ 4 —

N -

thin body segments, a”téroibasteriorly/;~ L

I. General Appearance

decentralization of structure

Tinearity, wirinness,

frail, Qelicafe body structure-

small, thin—diametér bones T

i -~

undernourished appearance

small trunk, long Timbs —

)
AR
1

profuse hair, baldness uncommon

II. Segments | » I i ;/;/_f/{_-,, B

v

—

1. Head

_relatively-targe cranium
T LT

bU]Bous forehead

e

Necﬁ/ T

" Face

i

small face, pointed chin, sharp nose”

1qng,,§lgnder‘néck

poke neck common -

/'/

- 1ips delicate, thin, dry; pale

abundant hair on head.
2. Thoracic - T CT
Trunk - - narrow thorax, long compared to abdomen..



3. Arms
Shoulders

Hands

4. Abdominal’

Trunk and

Pelvis

5. egs”
Fe-*

"Bu acks

acute costal angle
thin chest depth

clavicular hollows marked, clavicles

‘prominent

winged scapulae, fokward shoulders marked
ribs prominent ’
kyphoses, marked S-curve

Tong arms, relatively

long fg;earms, compared to upperarm

.fthin upperarms, muscles not marked

shoulder droop and round shoulders marked
thin forearms |

long, thin hands

inconspicuous knuckles

flat abdomen, hollow above navel

short abddmen, protrusion common below néve]
thin, antero-posterior depth at navel
Tordosis, marked S-curve

long legs, relatively

inconspicuous -buttocks

long fore]egs, relatively

thin thighs, muscles not marked

calves relatively thin

feet thin and long

(v .&lList pdb]ished by T.K. Cureton, Jr., "Physical Fitness Apprajsal
.2 Guidance," Urbana, I171.:

University of Il1linois Press,.86-91, 1947)
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APPENDIX C
ANOVAS BY POSITION AND AGE. GROUP
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