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Preface

The Body in Mavian: fts Fvalution and Design is based on a series of lecures presented ar
the Dimon lnstituee from 1996-2005. lis purpase is 1o provide a comprehensive look ac
our wonderful and unique anatomical dedgn. An earlier series of bectures, published as
Anaromy of the Moving Body (North Adantic Books, 20013, provided a basic introduction
to musculoskeletal anatony—a weorking vocabulary of the musces, bones, and joines tha
make up the human body. The Bady in Motion delves more deeply into the subject of how
these pieces funcrion as a working whole,

This book is writeen for students and professiorals interested in human movement—
educarors, bodvwork practitloners, physical therapists, medical clinicians, acrors, dancers.
and anyone interested tn understanding anatomy from the perspective of how we're
designed 1o move and funcrion,

There are a number of people who have helped, directly and indirecidy, in the making of
this book. First | would like 1o thank Seymour Simmons, my friend and colleague, for his
constant support and advice, and for gencrously allowing me to use his drawing of the
Winged Vicrory of Samothrace ar the end of the book.

1 would like o thank Dena Diavis for her eardy reading of the manuseripr Richard
Grossinger and Morth Adantic Books; Jesica Sevey, editor at North Adantic Books: Brad
Gireen for his cover design: and Judy Gitenstein, editor and publishing consultant. for her
advice and support.

Thanks to Anne Everly, Lab Manager in the Herpetology Depariment ar Harvand
University, for helping with rechnical questions on comparative anatomy,

Thanks o Dan Marcus, my Iriend and colleague, for his excellent editing of the manuscripe.

1 would like 1o thank G, David Brown for his book design and superb illusirations, | am
lucky o have found such 1 wonderful collsborator for this and future projeces.

Finally, | would like to express my gratirude vo Waler Carrington, my teacher and mentor,
whose deprh of knowladge of functional anatomy forms the foundation for much of what |
have learned and written abour on this subject.



Introduction

Amang the impressive array of machines which humans have invented, there is none
that even remotely compares to the subtle and marvelous complexity of the human body.
Owr capacity for skilled movement, our upright possure, our hands, vision, and the other
semses—all are marvels of engineering and design. Bur why do we possess this design,
and how did we become this way? At first plance, many of the seemingly arbirary details
of our anaomy—ihe bony protrusions of the shoulder girdle, the spinc, our intricaie
muscularure—seern 1o defy full underssanding, Yer cach of these structures, when
examined in terms of its Functional design, proves 1o be uniquely suited For its pardicular
purpose. This book will examine owr anatomical design and make sense of the complex
srucrures of the human body in the convext of the specific Funcrions they serve.

“The rupic of our anaromical design, as will become clear in the following pages, falls inwo
ewo catcporics. The first deals with specific badily systems such as the hand and shoulder
girdle. Perhaps because so much of what we know abour the shoulder girdle and hand

is derived from dissections of the human body and detiled studies of i movement,
anatomy books—ecven ones that specialize in movement—rend w0 focus on technical and
quantitative descriptions of muscles, bones, and joines cthar are often obscure and difficuls
o understand. Becanse the subject seems inherently rechnical, ir seems char unless we learn
all these details, we'll never really understand how the different parts of the body work.

But such rechnical descripions do not do justice 1o the rality of how these remarkable
strucrures actually waork. In simple rerms, the shoulder girdle is I:m.iic:ﬂ}r a shallow socker
that supports the levers of the upper arm. Because the arms in humans have become
adupred for manipulation, this socket is highly nwnable so that the arm can have as broad a
range of moion a5 possible. Cince we undersrand this, many of the feamres of the shoulder
girdle, such as the shape of the scapula, the function of the clavicle, and the movements we
can make at the shoulder, become casy (o understand. The hand is also quite complex, but
when we look in simple terms an how iv works and how the thumb s designed 1o oppose
the fingers. many of the details we thought were important become unnecessary, and the
entire thing makes sense in a way we didn't think possible. In this book, we'll look at the
varkous systeims in the body and, by understanding what they do in commen sense terms,
make sense of their anatomical design and their specific pares.

Another factor which tends to complicate the subject of anatomy is the use of linguage.
Because it is based on scieniific and rechnical terminology. anaomy seems o represent a
specialized body of knowledge available anly 1o those who have been initiared into chis
subject by virmue of their scientific background, Bur most anaromical terms are simply
descriptive names given by the Romans and Greeks o pares of the body they needed o
identify. When we get behind this language, we demysiify the subject and see muscles,
boncs, and joints for whar they are: parts of a complex machine thar do things and make



sense in the context of what they do. In the following pages. we'll avoid echnical language
a3 mitich a8 possible, looking instead at how things work and thes naming the varioos pares
afterward.

“The second theme of this book focuses on our overall design. Exerclse and bodywaork
systems often speak in general terms abour muscle groups thar need strengthening, larger
muscle systems and lines of force, and different ways of raining or releasing muscles—all
giving the impression of a general framework for how the body works, But most of thee
systems have been developed by dancers, trainers, or massage therapists who are trying o
train the body to look berer or get stronger by strengthening or releasing muscle proups;
they are not based on a real knowledge or study of how the muscuboskeletal system is
acnually designed o work as a rotal system in acrivine The human bady is capable of an
amazing armay of activities. We can wallk on two feet and perform a vast reperioire of
movements; by coordinating dozens of muscles throughou the body, we creare and form
the sounds of speech; using our finely controlled and sensitive hands, we're able o master
skills of incredible subtlety and complexity. Yet none of these actions would be passible if
we: had not evolved our distinerively hunan uprighe posture, ln order for us te be able o
i our hands or control our voices with the required precision, evolution had w work ot
an elegant uprighr support system thar enables us to prrfunn spm:iﬁc actions arsd skills—
wehen it works as ity designed 1o work—with effortless efficiency.

This Larger upright system is the basic system on which all the other systems—such as
breathing and voice—depend. We can perfiorm breathing exercises o make specific
imiprovements, bur unbess we underszand che roral du'lgn on which bm-arl'lin; is hased, we
are warking at a huge disadvantage, dnee this Lirger design is the single mose impareant
factor influencing breathing. The same is true of the health and functioning of specific
muscle groups such as the kower back. Various methods promise o dongare, strengthen,
and releass the back muncles by employing exercise or sireiching metheds, Bur the back
muscles are inextricably linked with our upright posture, and the only way these muscles
can funcrion properly i In the convext of this larger system. Even awareness exercises,
which tend to make us feel more relaxed and balanced because they are more halistic in
approach, cinnor be effective if they are not based on a positive concepe of how the body
is designed o work, A true practice of awareness must be based not on movement o
relaxation but on a genuine understanding of how the musculoskeleral system is actually
dhesigned po work in activiry.

This is nor to say thar therapeuric methods or awareness pracrices are completely invalid.
Many sinsations warrant physical therapy, strerching, and rrearment. But such systema
can't substitute for a working knowledge of how the body is designed to funcrion as a
eonal system in acton, When it comes m musculoskeleral funcrioning, the most imporant
anammical knowdedge we can possess is an undenstanding of how the body is designed

to operate in action based on its ol funcional design. In this book, we'll look in derail
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at how the l:ud}r works as a total system, understand how !,'prdﬁc svstems relate to this
general system, and examine how the body is designed 1o work as a coordinated whele
based on this larger design.

Inn an even broader sense, our upright design i nor just abour movement but is directly
linked to our higher faculties. The human body is the most versatile moving machine
onc can imagine. [t is capable of producing a greater range of activities, with greater
precision, than that of any animal on the planet, To control all these movements, we
have evolved thar most sophisticared of organs, the human brain, which manages an
enormously comples set of lunctions with remarkable efficiency, Our highly evolved
brain, however, is diroctl'y linked to our updght design, without which we could not
have developed speech or the use of the hands. The musculoskeletal system is indeed a
remarkable moving machine, but viewing muscles and bones in purdy mechanical terms
hardly begins wo do justice 1o the range and beauty of our anaromical design. It is not an
overstatement to say thar the human body is the vehicle of the soul, for withour it none aof
our singular human achievernents—not even those that are considered purdly intellectual
or abstract—would be possible, The hand, for instance, is nor simply a system of levers thar
makes it powible 1o grsp and manipulate objects, not is it mercly a sensory ongan; it s in
fact the instrument which makes possible many of our greatest rechnological and arristic
achievements, It allows us 1o explore our world, 1o fshion instruments, o wuch a loved
one, and to create works of are. It is, to put it simply, an extension of the brain, without
which the brain as we know it could not have cvolved. The muscles that support uprigl
posture, our shoulders, limbs, and voice—all are mngible aspeces of our higher selves. To
underseand our physical design is 1 understand the underpinnings of our inwellecrual,
social, and areistic lives.



1. The Origins of Movement

Orne of our mest distincrive human arribures—and the one thar mest concerns those of
us wha are anempting 1o make sense of our musculoskeleral design—is movement. Like
miany other vertehrte, we are capable of moving in very complex and sophisticated ways.
Vertelwates move by contracting muscles which are arrached va bones. The bones farm
joints with other bones and therefore act as levers; the muscles are mows which move the
levers. Some animals can swim underwater, soime can man at high speed. and suill others
can fly. Because we are halanced up on two feer, we are capable of an unusual mnge of
movements, such as the ability to walk and run, o rwist and rotate our bodies, 1w use our
arems and hands in varfous ways, and to produce speech. Bur all vertebrates, In ane way

or another, posess the ability w produce movement by coneraceing muscles which move
hones.

Bones, Muscles, and Movement

When we observe the complexiny of the human musculoskelenal design, e is difficult
1o fathom how bones and muscles originared, and why they are so inericarely armnged,
But this complex syseem of bony levers and muscles evalved in a definite way and for
definize reasons. If you ohserve a fish
swimming, it Is easy to sce that it mainly
uses ity musches and bones o propel
irselt through the warer by levering irs
flexible spive and vail friom side 1o side.
Apart from action of the fins and jaw,

a fish doesn’t have any orher movement
oprions because it lacks other bones and
thus other means of hinging or moving
parts of s body (Fg. 1-1).

Figure 1-1. A Ipri.rr.ri.rilrﬁ!.b {ampidviocns).
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