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PREFACE

From	the	beginning	of	my	artistic	pursuits,	I’ve	always	felt	strongly	that	the	study	of
anatomy	is	vital	for	understanding	the	human	figure.	This	was	the	main	reason	I
was	attracted	to	artistic	anatomy—though	I	admit	that	I	was	also	eager	to	take	on
the	challenge	of	learning	such	a	difficult	subject.	But	as	a	teacher	of	figurative	art,	I
realize	that	many	artists	are	intimidated	by	anatomy’s	sometimes	overwhelming
complexity.	And	so	I	feel	the	responsibility	to	pass	on	to	others	the	knowledge	that	I
have	gained,	and	to	present	the	anatomical	material	in	an	accurate	yet	easy-to-
understand	format	accessible	to	any	artist	who	needs	or	wants	the	information.	That
was	the	motive	for	writing	my	first	book,	Classic	Human	Anatomy,	and	it	remains
the	motive	for	this	new	book,	Classic	Human	Anatomy	in	Motion.

The	 English	 philosopher	 Francis	 Bacon	 said,	 “Knowledge	 is	 power,”	 and	 that’s
certainly	true	for	artists:	Understanding	something	well	gives	an	artist	more	power
to	create	what	he	or	she	wants	to	create.	Over	the	years,	I’ve	often	known	figurative
artists	 who	 wanted	 to	 take	 their	 art	 in	 certain	 creative	 directions	 but	 who	 kept
hitting	 a	 dead	 end	 because	 they	 didn’t	 really	 understand	 the	 basic	 anatomical
elements	 of	 the	 human	 form.	 Then,	 when	 they	 acquired	 this	 knowledge—to
whatever	 degree	 they	 felt	 was	 sufficient—their	 figurative	 work	 was	 transformed.
For	an	artist,	anatomical	knowledge	shouldn’t	be	an	end	in	itself.	Instead,	it	should
inspire	and	enhance	an	artist’s	creative	work.	When	artists	take	the	guesswork	out	of
anatomy	and	truly	understand	the	body’s	structures	and	mechanisms,	they	can	open
up	to	a	more	intuitive	level	when	solving	certain	problems	in	their	figurative	work.

Back	when	I	was	starting	my	art	training,	it	was	hard	to	find	a	course	in	artistic
anatomy.	 Anatomy	 classes	 had	 been	 phased	 out	 of	 most	 art	 school	 and	 art
department	 curriculums	 in	 the	 United	 States.	 The	 change	 started	 in	 the	 mid-
twentieth	century,	when	abstract	expressionism	and	then	pop	art,	conceptualism,	and
minimalism	 became	 the	 primary	 focus	 in	 art	 schools,	 replacing	 older	 artistic
traditions.	Yes,	there	were	still	ateliers	that	offered	anatomy	classes,	but	very	few.	I
myself	was	scoffed	at	by	teachers	and	other	artists	for	trying	to	obtain	knowledge	of
anatomy.	 They	 told	 me	 the	 subject	 was	 antiquated,	 too	 complicated,	 no	 longer
necessary,	and	that	I	was	wasting	my	time	pursuing	such	an	outdated	topic.











INTRODUCTION

Anatomical	Forms	and	Movement

The	portrayal	of	the	human	figure	has	gone	through	numerous	transformations	over
the	last	few	thousand	years.	Just	by	taking	a	stroll	through	a	museum,	leafing
through	an	art	history	textbook,	or	searching	the	Internet,	you	can	witness	firsthand
the	incredible	variety	of	such	depictions.

Moreover,	most	people	are	still	captivated	by	the	realistically	depicted	figures	of
Greco-Roman	 art,	 the	 Renaissance,	 the	 Baroque	 and	 Neoclassical	 periods,
nineteenth-century	 academic	 art,	 and	 the	 revival	 of	 classical	 realism	 in	 the	 late
twentieth	century.	Training	for	budding	artists	of	the	past	included	artistic	anatomy
as	a	 required	discipline,	enabling	 them	to	 fully	comprehend	what	goes	on	beneath
the	skin	and	to	portray	the	human	figure	in	a	convincing	manner.	But	by	the	early
twentieth	century,	classical	realism	had	lost	 its	 footing.	A	new	generation	of	artists
had	grown	 tired	 of	 the	 traditional	manner	 of	 creating	 art	 and	 chose	 to	 investigate
new	and	different	approaches.

As	always,	however,	 the	pendulum	swings	back.	Some	artists	nowadays	have	an
insatiable	 desire	 to	 reinvestigate	 the	 traditional	 aspects	 of	 figurative	 art.	This	 new
surge	of	interest	can	be	gauged	by	the	many	classical	ateliers	sprouting	up	in	various
parts	 of	North	America	 and	Europe,	 and	by	 the	 fact	 that	 some	 art	 schools	 and	 art
departments	are	again	offering	artistic	anatomy	as	part	of	their	curriculum.	Galleries
and	 museums	 are	 exhibiting	 contemporary	 classical	 figurative	 artists	 more
frequently,	 and	 the	 digital	 film	 and	 gaming	 industries	 are	 creating	 demand	 for
artists	who	possess	 the	anatomical	knowledge	needed	 to	 create	 computer-animated
figures.	Once	again,	anatomy	has	become	an	essential	part	of	an	artist’s	training.

The	 subject,	 however,	 seems	 to	 perplex	 most	 artists	 at	 the	 beginning	 of	 their
artistic	 anatomy	 training.	 One	 reason	 I	 wrote	 my	 first	 book,	 Classic	 Human
Anatomy,	was	to	help	demystify	this	complex	material.	My	intention	was	to	provide
simplified	 yet	medically	 accurate	 descriptions	 of	 the	 various	 anatomical	 structures
and	 to	 help	 artists	 learn	 anatomical	 terminology	 by	 including	 the	 Latin	 or	Greek
origins	 of	 anatomical	 names,	 their	 synonyms,	 and	 their	 pronunciations,	 presented















Chapter	1

Bones	and	Surface	Landmarks

There	are	many	ways	to	approach	the	study	of	the	human	figure	in	motion.	One
great	way	to	start	is	to	gain	a	good	grasp	of	the	human	skeletal	system.	In	this
chapter,	we	will	look	at	the	primary	bones—their	locations	and	their	basic
landmarks.	Understanding	the	basic	shapes	and	placement	of	bones	serves	many
purposes	for	the	artist.	First,	bones	provide	the	framework	to	which	the	muscles	are
attached.	Second,	the	lengths	of	the	bones,	particularly	the	long	bones,	help	indicate
the	general	proportions	of	a	person	(short,	average,	or	tall	stature).	Third,	portions	of
bones	located	close	to	the	surface	of	the	skin	can	be	utilized	as	essential	landmarks	in
the	depiction	of	the	human	figure.	Finally,	bones’	interactions	at	the	joints—which
we	will	cover	extensively	in	the	next	chapter—are	vital	for	understanding	the
mechanics	of	movement.

Bones	 are	 classified	 into	 four	 categories—long	 bones	 (bones	 of	 the	 limbs),	 short
bones	 (carpal	and	tarsal	bones	of	the	wrist	and	foot),	flat	bones	 (sternum,	ribs),	and
irregular	 bones	 (vertebrae,	 portions	 of	 cranial	 bones).	 The	 characteristics	 of	 these
different	types	will	be	introduced	as	we	examine	the	various	bones	of	the	skeleton.

Anatomy	Vocabulary	Basics

A	number	of	essential	anatomical	terms	are	used	repeatedly	throughout	this	book.	The
first	with	which	you	should	become	familiar	is	the	anatomical	position—the	standard
international	reference	position	used	to	locate	the	various	sections	and	structures	of
the	human	body.	The	anatomical	position	is	a	standing,	erect	position	of	the	entire
body,	with	both	feet	on	the	ground	next	to	each	other	and	the	head	facing	forward.
The	arms	are	positioned	at	the	sides	with	the	palms	facing	forward.

Other	terms	describe	the	locations	of	the	various	body	parts	(including	bones	and
muscles)	in	relation	to	one	another	when	the	figure	is	standing	in	the	anatomical
position.	Some	of	these	terms	are	also	used	to	describe	the	particular	view	that	an
observer	has	of	the	figure	or	a	particular	body	part.	Here	is	a	basic	list:





The	Main	Bones	of	the	Human	Figure
The	human	skeleton	consists	of	two	basic	parts—the	axial	skeleton	and	the
appendicular	skeleton.	The	axial	skeleton	is	the	group	of	bones	that	forms	the	central
axis	of	the	body;	its	primary	function	is	to	support	and	protect	the	internal	organs.
The	bones	of	the	axial	skeleton	include	the	cranium,	the	bones	of	the	vertebral
column	(including	the	sacrum	and	coccyx),	and	the	rib	cage.

The	appendicular	 skeleton	 is	 the	group	of	bones	 forming	 the	appendages	of	 the
body	(upper	and	lower	limbs),	 including	the	shoulder	girdle	and	pelvic	girdle.	The
primary	 functions	 of	 the	 appendicular	 skeleton	 are	 to	 support	 and	move	 the	 axial
skeleton	 and	 to	 allow	 movement	 of	 the	 limbs.	 Appendicular	 bones	 include	 the
humerus,	 ulna,	 and	 radius	 of	 the	 upper	 limbs;	 the	 femur,	 tibia,	 and	 fibula	 of	 the
lower	limbs;	the	bones	of	the	hands	and	feet;	 the	scapula	and	clavicle;	and	the	two
hip	bones	(os	coxae)	of	the	pelvis.

The	following	two	drawings	show	the	basic	bones	and	their	locations,	as	seen	from
both	 anterior	 (front)	 and	 posterior	 (back)	 views	 of	 the	 figure.	 Learning	 the
placement	of	the	bones	will	help	you	identify	the	bony	landmarks	you	may	see	as	a
live	model	takes	various	poses.







Bony	Landmarks
When	drawing	the	human	figure,	artists	look	for	various	surface	landmarks.	These
can	be	soft	surface	forms,	such	as	muscles,	tendons,	ligaments,	and	fatty	tissue,	or
hard	surface	forms,	which	are	places	where	evidence	of	the	skeleton	can	be	seen	on
the	surface	of	the	body.	Hard	surface	forms	are	also	known	as	bony	landmarks—
parts	of	bones	(ridges,	bumps,	depressions)	that	are	positioned	close	to	the	skin,
creating	visual	landmarks	on	the	surface	form.

The	 following	 drawings	 provide	 a	 general	 guide	 to	 where	 the	 main	 bony
landmarks	are,	as	seen	from	both	the	anterior	and	posterior	views.	Whether	you	can
see	these	skeletal	clues	on	a	live	model	will	depend	on	both	the	pose	and	the	model’s
body	 type.	On	 some	 figures,	 fatty	 tissue	may	 obscure	much	of	 the	 evidence	 of	 the
bones,	while	on	leaner	figures	it	will	be	easier	to	see	bone	definition	at	several	places
on	their	bodies.







The	Cranium
The	cranium,	or	skull,	consists	of	two	portions:	One	portion,	resembling	an	ostrich
egg,	houses	the	brain	and	creates	the	dome	of	the	skull.	This	portion	consists	of	eight
separate	bones	that	are	fused	together.	The	second	portion	contains	fourteen
individual	facial	bones,	which	are	positioned	in	the	front	region	of	the	cranium.	The
facial	bones	are	also	fused	together,	with	the	exception	of	the	movable	lower
jawbone,	which	is	called	the	mandible.

Variations	in	the	many	bony	components	of	the	cranium	are	remarkable	from	one
person	to	another.	The	width	of	the	cranium	can	range	from	very	narrow	to	rather
wide.	When	viewed	from	the	side,	a	 face	can	appear	almost	 flat,	or	 the	profile	can
project	 out	 strongly.	The	 forehead	 can	 be	 almost	 vertical,	 like	 a	 steep	 cliff,	 or	 can
curve	 gracefully.	 Cheekbones	 can	 be	 prominent	 or	 hardly	 noticeable.	 The	 nose,
depending	on	 the	projection	 of	 the	nasal	 bone,	 can	be	 flattish	 or	 pronounced.	The
mandible	(lower	jaw)	can	be	small,	with	a	delicate	chin,	or	robust,	with	a	broad	chin.
When	drawing	a	face,	it	is	always	a	good	idea	to	look	for	these	bony	landmarks,	as
they	play	a	large	role	in	creating	the	individual’s	unique	facial	characteristics.

The	following	drawing	shows	the	basic	bones	of	the	cranium.	Many	of	the	bones’
features	are	covered	by	facial	muscles,	which	are	themselves	obscured	by	a	layer	of
subcutaneous	 fatty	 tissue.	 But	 knowing	 the	 placement	 of	 these	 bones	 will	 greatly
help	you	understand	where	certain	facial	muscles	or	soft-tissue	forms	attach.





























The	Vertebral	Column
The	vertebral	column,	also	called	the	spine	or	backbone,	consists	of	twenty-four
individual	vertebrae	(sing.,	vertebra)	placed	atop	each	other	and	(with	the	exception
between	the	first	two	neck	vertebrae)	separated	by	fibrous	pads	called	intervertebral
discs.	As	the	name	vertebral	column	suggests,	it	can	be	thought	of	as	a	supporting
column	for	the	head.	The	vertebral	column	also	bears	the	weight	of	the	upper	body,
protects	the	spinal	cord,	and	allows	for	movement.	For	artists,	the	vertebral	column
is	an	important	structural	landmark	indicating	any	rotating,	tilting,	or	twisting
action	within	the	rib	cage	and	pelvis	regions.	The	position	of	the	vertebral	column	is
one	of	the	first	clues	for	assessing	the	line	of	action	(see	this	page),	especially	in
gesture	poses.

The	following-hand	drawing	depicts	the	structure	of	the	vertebral	column	as	seen
in	a	 lateral	 (side)	view.	The	vertebral	 column	 is	divided	 into	 four	distinct	 regions:
cervical,	 thoracic,	 lumbar,	 and	 sacral.	 The	 cervical	 (neck)	 region	 contains	 seven
vertebrae,	the	thoracic	(rib	cage)	region	twelve	vertebrae,	and	the	lumbar	(small	of
the	 back)	 region	 five	 vertebrae,	 totaling	 twenty-four	 vertebrae.	 The	 sacral	 region
contains	 the	 fused	 vertebrae	 of	 the	 sacrum	 bone	 and	 the	 coccyx	 (tailbone).	 Each
individual	 vertebra	 on	 the	 chart	 is	 assigned	 a	 letter	 and	 number	 to	 designate	 its
location	and	the	region	it	belongs	to:	For	example,	C1	means	the	first	vertebra	of	the
cervical	region.























The	Thorax	(Rib	Cage)
The	thorax,	or	rib	cage,	consists	of	twelve	pairs	of	ribs,	together	creating	a	cagelike
structure.	The	first	seven	pairs	of	ribs	(called	true	ribs)	connect	to	the	first	seven
thoracic	vertebrae,	swinging	around	to	attach,	via	cartilage,	into	the	sternum
(breastbone)	in	the	front.	The	costal	cartilage	(or	rib	cartilage)	is	a	small,	sturdy	bar
of	hyaline	cartilage	attaching	directly	into	the	sternum	to	allow	slight	gliding
movements	during	respiration.	The	next	three	pairs	(called	false	ribs)	also	attach	to
the	thoracic	vertebrae,	but	as	they	swing	around	toward	the	front	they	do	not	attach
directly	into	the	sternum.	Instead,	their	cartilage	joins	together	and	then	joins	into
the	cartilage	of	the	last	true	rib.	This	fusion	of	cartilage	is	a	branchlike	structure	that
creates	most	of	the	thoracic	arch	(rib	cage	arch).	The	rib	cage	arch,	comprised
entirely	of	cartilage,	can	be	seen	on	the	surface	in	certain	poses,	such	as	when	the
figure	is	reaching	upward	or	intentionally	pulling	in	the	abdominal	muscles.

The	 last	 two	pairs	of	 ribs,	 called	 floating	 ribs,	 begin	 from	 the	 thoracic	vertebrae
like	the	others,	but	they	are	not	long	enough	to	attach	into	the	sternum	or	even	to
“share	a	ride”	with	the	rib	cage	arch.



THE	THORAX	(RIB	CAGE)—ANTERIOR	VIEW

The	Sternum

The	sternum,	or	breastbone,	is	a	long,	thin	bone	composed	of	three	sections	that







structure	 into	 which	 the	 ribs	 attach	 as	 they	 swing	 around	 from	 the	 thoracic
vertebrae.	 The	 cartilage	 of	 the	 ribs	 attaches	 into	 small	 depressions	 called	 costal
notches	on	the	outer	sides	of	the	sternum.	The	sternum	consists	of	three	components:
the	manubrium,	 the	body	of	 the	 sternum,	 and	 the	xiphoid	process.	At	 the	 top	of	 the
manubrium	is	the	suprasternal	notch,	commonly	called	the	pit	of	the	neck,	which	is	an
essential	landmark	when	depicting	the	head	and	neck	region,	marking	the	transition
between	 the	 neck	 and	 rib	 cage	 in	 front	 views.	A	 slight	 plane	 change	 between	 the
manubrium	and	the	body	of	the	sternum,	called	the	sternal	angle,	is	an	essential	for
sculptors.	The	sternum	is	considered	an	important	bony	landmark	for	all	figurative
artists	because	it	can	indicate	exactly	what	position	the	rib	cage	is	in	in	any	frontal	or
three-quarter	 pose—especially	 useful	 for	 depicting	 any	 rotation	 or	 tilting	 action
within	the	torso	region.

The	Shoulder	Girdle	of	the	Rib	Cage
The	shoulder	girdle	consists	of	two	clavicles	(collarbones)	and	scapulae	(shoulder
blades),	which	form	a	somewhat	bony	ring	encompassing	the	rib	cage.	The	girdle	is
instrumental	in	allowing	movement	of	the	upper	limb.	Various	muscles	from	the
torso	and	arm	attach	into	the	shoulder	girdle	to	help	move	the	scapula	bones,
clavicles,	and	humerus	bones	to	different	positions.

The	Clavicle
The	two	clavicles,	or	collarbones,	are	slightly	curved	bones,	somewhat	serpentine	in
shape.	Although	the	bones	appear	straight	in	some	poses,	the	serpentine	shape	is
apparent	in	a	three-quarter	view	or	if	the	model	is	bending	in	a	forward	direction.
The	clavicles	are	positioned	on	either	side	of	the	top	portion	(manubrium)	of	the
sternum	with	the	suprasternal	notch	(pit	of	the	neck)	in	between.	The	inner	end
(medial	end,	sternal	end)	of	each	clavicle	appears	as	a	small	protrusion	on	the	surface.
At	the	outer	end	(lateral	end,	acromial	end)	of	the	clavicle,	the	form	is	flatter	yet
appears	near	the	skin	as	a	small	bump,	located	slightly	above	the	flat	plateau	of	the
acromion	process	of	the	scapula.	The	next	drawing	shows	the	clavicles’	serpentine
appearance,	especially	in	the	farther	clavicle.















Bones	of	the	Upper	Limb
The	bones	of	the	upper	limb	consist	of	the	humerus	of	the	upper	arm	and	the	ulna
and	radius	of	the	lower	arm.	The	next	drawing	shows	the	features	and	bony
landmarks	of	these	bones.







BONES	OF	THE	UPPER	AND	LOWER	ARM	WITH	RIB	CAGE	AND	SHOULDER	GIRDLE

Anterior	three-quarter	view	with	arms	overhead

The	Humerus

The	single	bone	of	the	upper	arm,	the	humerus	(pron.,	HYOO-murr-us)	is	a	typical
long	bone,	with	a	long	shaft	that	expands	at	each	end	into	a	broader	mass.	The	upper
portion,	called	the	head	of	the	humerus,	has	a	spherelike	shape	that	fits	into	the
shallow	depression	(glenoid	fossa)	of	the	scapula,	creating	the	ball-and-socket	joint	of
the	shoulder.	The	shaft	of	the	humerus	is	completely	covered	by	muscles	and	soft
tissue.	Located	midway	along	the	bone	is	a	small	textured	area	called	the	deltoid
tuberosity.	This	is	the	attachment	site	for	the	deltoid	muscle.	At	the	lower	end	of	the
humerus,	the	bone	flares	outward	into	a	wide	base.	Two	bony	expansions,	called	the







The	Ulna	and	Radius
The	lower	arm	contains	two	bones:	the	slightly	larger	one	is	called	the	ulna,	and	the
other	is	the	radius.	These	two	bones	are	positioned	parallel	to	each	other	when	the
arm	is	in	the	anatomical	position	or	when	the	hand	is	supinated,	meaning	that	the
palm	is	facing	forward	or	upward.	When	trying	to	locate	the	position	of	these	two
bones	in	the	living	model,	it	is	helpful	to	remember	that	the	radius	is	always	on	the
thumb	side	of	the	wrist	and	the	ulna	bone	always	on	the	little	finger	side	of	the
wrist,	no	matter	what	the	hand	or	lower	arm	is	doing.

















Bones	of	the	Hand
The	hand	consists	of	several	bones,	which	are	conveniently	grouped	in	three	sections:
the	carpal	bones	(wrist	region),	the	metacarpals	(main	structure	of	the	hand	block),
and	the	phalanges	(finger	and	thumb	bones).

The	 carpal	 bones,	 commonly	 called	 the	 wrist	 bones,	 comprise	 eight	 individual
bones,	 divided	 into	 two	 rows.	 The	 first	 row	 (proximal	 row)	 contains	 the	 scaphoid,
lunate,	triquetral,	and	pisaform	carpal	bones.	The	second	row	(distal	row)	contains	the
trapezium,	trapezoid,	capitate,	and	hamate	carpal	bones.	Because	numerous	ligaments
attach	 to	and	between	 the	carpal	bones,	and	 layers	of	muscles	and	 tendons	overlay
them,	it	is	hard	to	detect	the	carpal	bones	individually	on	the	surface.	However,	the
pisaform	carpal	bone	marks	where	the	heel	of	the	hand	terminates,	and	at	the	wrist
below	 the	 thumb	 eminence	 is	 a	 subtle	 bony	 bump	 formed	 by	 the	 scaphoid	 carpal
bone.















The	Pelvis
The	pelvis	consists	of	three	main	bones:	the	triangularly	shaped	bone	called	the
sacrum	and	two	large	wing-shaped	bones,	commonly	called	the	hip	bones
(anatomical	name,	os	coxae).	These	three	pelvic	bones	are	held	together	at	their
joints	with	layers	of	ligaments;	however,	the	entire	pelvis	should	be	considered	as	a
unit,	not	as	individually	movable	bones.	When	the	pelvis	is	tilting,	the	whole	pelvis
tilts.



















Bones	of	the	Lower	Limb
The	bones	of	the	lower	limb	are	the	femur	(in	the	upper	leg,	or	thigh),	the	tibia	and
fibula	(lower	leg),	and	the	patella	(kneecap).	The	following	drawing	shows	the
features	and	bony	landmarks	of	these	bones.



































Bones	of	the	Foot
The	bones	of	the	foot	belong	to	three	groups—the	tarsal	bones,	the	metatarsal	bones,
and	the	phalanges	(toe	bones)—and	are	similar	in	structure	to	the	bones	of	the	hand.
All	the	bones	composing	these	three	groups	can	be	seen	in	the	following	drawings.











Chapter	2

Joints	and	Joint	Movement

To	fully	understand	movement,	artists	need	to	become	familiar	with	the	mechanics
of	the	joints.	While	muscles	are	important	because	they	are	responsible	for	moving
the	bones,	the	joints	play	a	vital	role	in	the	movement	of	the	human	figure—its
limitations	as	well	as	its	capabilities.	This	chapter	focuses	on	the	various	joints	and
their	movements.



Basic	Joint	Types
The	are	three	basic	types	of	joints—fibrous,	cartilaginous,	and	synovial.	Of	these,	the
synovial	joints	are	of	the	greatest	interest	to	artists,	but	let’s	take	a	brief	look	at	the
other	two	types	before	turning	our	attention	to	the	several	different	categories	of
synovial	joints.

Fibrous	Joints
Fibrous	joints	are	held	together	with	fibrous	connective	tissue.	There	are	three
different	types	of	fibrous	joints,	shown	in	the	drawing	at	right:	suture	joints,
gomphosis	joints,	and	syndesmosis	joints.	Suture	joints	are	fused,	immovable	joints
with	a	zigzag	appearance;	examples	are	the	suture	joints	of	the	cranium.	Gomphosis
joints	(pron.,	gom-FOH-sis)	are	immovable	joints	in	which	a	peglike	structure	fits
into	a	socket;	examples	are	the	gomphosis	joints	of	the	teeth,	each	of	which	is
individually	rooted	in	a	tooth	socket.	Syndesmosis	joints	(pron.,	SIN-dez-MOH-sis)
are	capable	of	slight	movement	because	the	fibrous	connective	tissue	(interosseous
membrane)	that	binds	the	bones	together	is	slightly	longer	than	that	of	the	other	two
fibrous	joints.	Syndesmosis	joints	are	found	between	the	ulna	and	radius	bones	of	the
lower	arm	and	the	tibia	and	fibula	bones	of	the	lower	leg.



FIBROUS	JOINTS—THREE	TYPES

LEFT:	Suture	joint

CENTER:	Gomphosis	joint

RIGHT:	Syndesmosis	joint

Cartilaginous	Joints
Cartilaginous	joints	(pron.,	KAR-tih-LAAJ-ih-nuss)	are	connected	together	with	a
cartilage-like	connective	tissue,	usually	in	the	form	of	a	fibrocartilaginous	disc.
There	are	two	different	types	of	cartilaginous	joints:	synchondrosis	joints	and
symphysis	joints.	Synchondrosis	joints	(pron.,	sin-kon-DROH-sis)	are	immovable;	an
example	is	the	joint	between	the	first	costal	cartilage	of	a	rib	and	the	sternum.
Symphysis	joints	(pron.,	SIM-fih-sis)	are	slightly	movable	and	are	located	on	the
midline	(medial	line)	of	the	body.	Examples	are	the	joints	between	the	vertebrae
(intervertebral	disc	joints),	which	have	small	fibrocartilage	pads	called	intervertebral
discs,	and	the	joint	between	the	pubic	bones,	called	the	pubic	symphysis.



CARTILAGINOUS	JOINTS—TWO	TYPES

LEFT:	Synchondrosis	joint

RIGHT:	Symphysis	joint

Synovial	Joints
Also	called	movable	joints,	synovial	joints	(pron.,	sih-NO-vee-al)	are	essential	for
artists	to	know	because	of	the	tremendous	variety	of	movement	possibilities	they
enable.	The	outer	ends	of	the	bones	that	articulate	with	each	other	in	synovial	joints
have	a	protective	coating	of	articular	cartilage	to	reduce	friction	and	minimize	wear
and	tear	during	movement.	These	joints	are	also	encapsulated	in	an	outer	layer	of
fibrous	tissue	(mainly	ligaments)	and	an	inner	layer	called	the	synovial	membrane.
The	synovial	membrane	contains	synovial	fluid,	which	functions	as	a	lubricant	for
the	joint.	This	entire	structure	is	called	the	joint	capsule.	Joint	capsules	are	found
only	at	the	synovial	joints.

Each	of	the	various	types	of	synovial	joints—ball-and-socket,	hinge,	pivot,	saddle,
gliding/plane,	and	ellipsoid/condyloid—produces	a	distinctive	kind	of	movement,	as
can	be	seen	in	the	drawings	here.















Basic	Joint	Movements
Muscles	contract	to	move	bones	at	the	joints.	Movements	include	forward	and
backward	motions,	side-to-side	motions,	and	rotational	motions	of	bones	or	body
parts.	Each	of	these	movements	has	a	name	identifying	the	direction	of	the
movement.	For	every	basic	action	there	is	a	reverse	action,	so	the	terms	are	usually
paired.	For	example,	the	torso	can	bend	forward	at	the	waist	in	the	movement	called
flexion,	then	return	to	its	original	upright	position	in	the	movement	called
extension.	In	addition,	most	movements	can	be	characterized	as	angular,	rotational,
circular,	or	gliding.

An	 angular	 movement	 changes	 the	 angle	 between	 two	 bones	 (increasing	 or
decreasing	 the	 joint	 angle).	 Angular	 movements	 include	 flexion	 and	 extension	 as
well	as	abduction	and	adduction.

In	 a	 rotational	movement,	 a	 bone	 rotates	 on	 its	 own	 axis	 without	 changing	 its
position	 spatially.	These	movements	 include	medial	 and	 lateral	 rotation	 as	well	 as
pronation	and	supination.

In	 a	 circular	 movement	 (circumduction),	 a	 bone	 or	 body	 part	 produces	 a
movement	 in	 a	 cone-shaped	 configuration,	 with	 the	 apex	 of	 the	 imaginary	 cone
located	at	the	joint	initiating	the	action.	In	other	words,	one	end	of	the	bone	(within
the	joint)	is	somewhat	stationary	while	the	other	end	of	the	bone	moves	in	a	circular
fashion.

In	 gliding	movements,	 one	 bone	 glides	 over	 another	 bone	 to	 produce	 a	 limited
action.	These	movements	include	protraction	and	retraction	as	well	as	eversion	and
inversion.

Note	that	the	overall	movement	of	a	joint	can	also	include	subsidiary	movements
in	 which	 one	 bone	 surface	 slides	 over,	 rolls	 over,	 or	 spins	 around	 another.	 A
combination	 of	 these	 three	 types	 of	 motions	 can	 be	 found,	 to	 a	 greater	 or	 lesser
degree,	in	all	synovial-joint	movements.



Anatomical	Planes
To	help	classify	the	different	directions	of	bodily	movements,	anatomists	have
formalized	a	system	of	three	basic	anatomical	planes	in	relation	to	the	body	standing
in	the	anatomical	position—which,	again,	is	the	position	of	a	standing	figure	whose
head	and	palms	of	the	hands	are	facing	forward	and	whose	weight	is	evenly
distributed	on	both	feet.	The	anatomical	planes—called	the	sagittal,	coronal,	and
transverse	planes—are	used	for	reference	when	identifying	the	various	angular	and
rotational	movements	of	the	joints.	Think	of	these	imaginary	planes	as	flat,	two-
dimensional	spatial	fields	or	as	sheets	of	transparent	glass	slicing	through	the	body
perpendicularly	to	each	other.	Certain	movements	can	take	place	only	within	certain
planes.

The	 sagittal	 plane	 divides	 the	 body	 vertically	 into	 equal	 right	 and	 left	 halves.
Movements	 within	 the	 sagittal	 plane	 are	 flexion	 and	 extension—forward	 and
backward	movements	of	the	head,	spine,	and	limbs.

The	coronal	plane	divides	the	body	vertically	into	equal	front	(anterior)	and	back
(posterior)	 portions.	 Movements	 within	 the	 coronal	 plane	 are	 abduction	 and
adduction	(side-to-side	movements	of	the	arms	and	legs),	as	well	as	lateral	flexion	(a
side-to-side	movement	of	the	head,	neck,	or	torso).

A	transverse	plane	divides	the	body	horizontally	 into	upper	(superior)	and	lower
(inferior)	portions.	Movements	within	a	transverse	plane	include	the	rotation	of	the
head,	spine,	or	limbs.

Although,	as	I	say	above,	certain	movements	are	restricted	within	the	boundaries
of	one	of	these	planes,	many	complex	actions	occur	in	two	or	three	planes:	think	of	a
baseball	pitcher	moving	the	whole	arm	in	a	circular	manner	to	pitch	the	ball,	or	a
martial	arts	master	executing	a	powerful	kick.







The	Individual	Joints	of	the	Skeleton
We	will	now	move	through	the	whole	skeleton	and	examine	the	main	joints	of	each
section	of	the	body.	The	description	of	the	joint	will	be	followed	by	the	kind	or	kinds
of	movement	it	produces.	Locations	of	the	most	important	joints	and	the	category	to
which	each	belongs	are	identified	in	the	following	drawings.





LOCATION	OF	MAIN	JOINTS	OF	SKELETON—POSTERIOR	VIEW

Mandible	Joint

All	the	joints	of	the	cranium,	with	one	exception,	are	suture	(fused)	joints,	incapable
of	any	movement.	These	joints	are	seen	on	skulls	as	zigzagging	lines	on	the	dome	of







Lateral	view	of	cranium

Actions	of	the	mandible

Joints	of	the	Vertebral	Column,	Rib	Cage,	and	Pelvis
This	section	covers	the	cervical	joints	of	the	neck,	the	thoracic	vertebral	joints	of	the
rib	cage,	the	lumbar	joints	between	the	rib	cage	and	pelvis,	and	the	lumbosacral	joint
of	the	pelvis,	as	well	as	several	additional	joints	of	the	rib	cage	and	pelvis.	We	will
see	how	the	joints	of	the	cervical	(neck)	vertebrae	move	the	cranium	and	how	the
joints	of	the	thoracic	and	lumbar	region	help	move	the	rib	cage	and	pelvis	in
different	directions	as	whole	units.

The	Joints	of	the	Vertebral	Column
Most	of	the	movement	in	the	vertebral	column	occurs	in	the	neck	region	(cervical
vertebrae)	and	the	small	of	the	back	(lumbar	vertebrae),	with	minor	movements
occurring	in	the	rib	cage	(thoracic	vertebrae).	The	range	of	motion	of	the	vertebral
column	depends	on	many	factors:	An	individual’s	level	of	fitness	can	make	a
difference	in	the	motion	capability	of	his	or	her	vertebral	column.	Athletically
trained	people	have	more	flexibility	in	their	spines	than	people	who	are	sedentary.
Other	contributing	factors	include	the	flexibility	or	resistance	of	the	muscles	and
ligaments	of	the	back	and	the	condition	of	the	various	vertebral	bones	and	joints.



























































ROTATION	OF	PELVIS	AT	THE	LUMBOSACRAL	JOINT	AND	LUMBAR	VERTEBRAE	JOINTS

Pivotal	and	gliding	joint	action

LEFT:	Rotation	of	pelvis	toward	the	right,	anterior	view

CENTER:	Neutral	position	of	pelvis,	anterior	view

RIGHT:	Rotation	of	pelvis	toward	left,	anterior	view

Joints	of	the	Upper	Limb	and	Shoulder	Girdle
The	main	joints	of	the	upper	limb	are	the	shoulder	joint,	elbow	joint,	wrist	joint,	and
joints	of	the	hand	(including	finger	joints	and	thumb	joints).	The	drawing	shows
their	locations,	identifying	the	type	of	each	joint.

















































































FLEXION	AND	EXTENSION	OF	FINGER	AT	THE	IP	JOINTS

Hinge	joint	action

Lateral	view	of	index	finger	of	right	hand

Joints	of	the	Lower	Limb

The	main	joints	of	the	lower	limb,	shown	in	the	drawing	next,	include	the	hip	joint,
knee	joint,	ankle	joint,	and	the	joints	of	the	foot	and	toes.	The	pelvic	girdle	is
considered	to	be	an	important	component	of	this	region	because	it	is	the	supportive
framework	into	which	the	lower	limbs	connect.	Since	we	have	already	looked	at	the
joints	of	the	pelvis,	we	focus	here	on	the	joints	of	the	lower	limb	to	see	how	they
function	in	various	movements.



















































Chapter	3

Muscle	and	Tendon	Characteristics

In	this	chapter,	we	introduce	the	basic	traits	of	the	skeletal	muscles,	their	positions	in
the	body,	how	they	attach	to	bones,	and	how	they	maneuver	the	joints	when	they
contract.	We	will	also	look	at	how	muscles	change	shape	in	different	movements.
Tendons	are	also	introduced,	with	a	focus	on	their	characteristics	and	how	they
influence	the	surface	form.	This	basic	information	will	be	elaborated	on	in	the
following	chapters	on	the	muscle	groups	of	different	regions	of	the	body.

Muscles,	 along	with	 the	 subcutaneous	 layer	 of	 adipose	 (fatty)	 tissue,	 define	 the
overall	 shape	 of	 the	 figure,	 “fleshing	 out”	 its	 structure	 and	 giving	 substance	 and
character	to	the	body.	One	of	the	many	challenges	in	drawing	the	figure	is	to	depict
surface	 forms	 changing	 in	 various	 poses.	 Understanding	 the	 basic	 placement	 of
muscles	and	how	they	stretch	and	compress	in	different	movements	will	give	you,	as
an	 artist,	 the	 advantage	 of	 knowing	what	 occurs	 beneath	 the	 skin	 (and	 how	 that)
influences	what	you	see	on	the	surface.

Figurative	artists	 from	centuries	past	up	to	the	present	have	known	the	value	of
studying	the	human	muscular	system.	When	you	view	figurative	works	by	painters
and	 sculptors	 such	 as	 Michelangelo,	 Artemesia	 Gentileschi,	 Auguste	 Rodin,	 Peter
Paul	Rubens,	and	others,	it’s	evident	that	these	artists	were	well	aware	of	anatomical
forms	and	utilized	that	information	to	serve	their	artistic	vision.	Their	knowledge	of
anatomy	 never	 overpowered	 their	 personal	 style	 or	 aesthetics—it	 only	 enhanced
their	work.	Learning	about	the	muscular	system	thus	opens	a	creative	door	to	many
possible	 artistic	 options,	 whether	 you	 pursue	 an	 exacting	 anatomical	 realism,
exaggerate	 bodily	 forms	 to	 create	 interesting	 visual	 dynamics,	 or	 explore	 a	 more
expressive	interpretation	of	the	human	form.

Let’s	 begin	 by	 looking	 at	 the	 entire	 muscular	 system.	 The	 following	 drawings
show	the	male	and	female	figures	in	both	anterior	and	posterior	views.













Skeletal	Muscles
Beyond	the	groupings	given	above,	muscles	are	classified	as	belonging	to	three	basic
types:	cardiac	muscle	(pertaining	to	the	heart),	smooth	muscles	(usually	affiliated
with	the	tubular	structures	of	the	body,	such	as	the	arteries,	colon,	and	bronchial
tubes,	as	well	as	the	iris	of	the	eye),	and	skeletal	muscles.	As	their	name	implies,	the
skeletal	muscles	attach	to	bones.	It	is	the	skeletal	muscles	that	most	interest	artists
because	they	are	instrumental	in	creating	bodily	movement	and	because	their	shapes
are	often	easy	to	see	beneath	the	surface	of	the	body.

The	main	function	of	skeletal	muscles	is	to	shorten,	or	contract,	their	overall	shape
to	produce	movement.	To	better	understand	how	they	accomplish	 this,	we	need	 to
walk	through	muscles’	basic	 internal	structure.	Muscles	are	composed	of	a	series	of
elongated	 muscle	 fibers	 (muscle	 cells)	 that	 are	 grouped	 together	 in	 muscle	 fiber
bundles,	or	fascicles.	Even	though	muscle	fibers	are	parallel	to	each	other,	they	can	be
short,	long,	circular,	fan	shaped,	or	obliquely	positioned	on	a	tendon.



SKELETAL	MUSCLE	ARCHITECTURE

Arrangements	of	muscle	fibers

Muscle	Architecture

The	varying	lengths	of	muscle	fibers	affect	the	way	muscles	perform,	with	longer



muscle	fibers	producing	a	greater	range	of	movement	while	shorter	fibers	generate
more	power	in	movement.	Muscle	architecture	is	the	term	usually	applied	to	the
arrangement	of	muscle	fibers.	There	are	several	muscle-architecture	classifications:
parallel,	pennate,	convergent/triangular,	circular,	spiral,	and	biventer.	More
information	about	each	category,	including	examples	of	muscles	belonging	to	each,
appears	in	the	following	table.

Muscles’	Internal	Structure
Within	each	individual	muscle	fiber	are	elongated,	rodlike	strands,	called	myofibrils,





Muscle	Attachments	(Tendons)
In	most	cases,	a	muscle	attaches	to	two	different	bones	(though	sometimes	more),
generating	movement,	called	joint	action,	at	the	joint	between	the	bones	when	it
contracts.	The	places	where	the	muscle	attaches	are	called	the	origin	and	insertion
sites,	and	these	beginning	and	ending	points	are	generally	on	different	bones	because
if	they	were	on	the	same	bone,	the	muscle	would	simply	lock	in	place	when	trying	to
contract.	There	are	exceptions	to	this	rule,	particularly	regarding	the	muscles	of	the
face,	but	we’ll	deal	with	those	separately.

The	muscles	do	not	attach	directly	to	bones;	rather,	the	attachments	are	made	via
fibrous	 connective	 tissues	 called	muscle	 tendons.	The	 tendon	 at	 the	muscle’s	 origin
site	 is	called	 the	 tendon	of	origin,	or	 fixed	attachment,	because	 the	bone	to	which	 it
attaches	stays	more	or	less	stationary,	or	fixed,	during	movement.	The	tendon	at	the
muscle’s	 insertion	site	is	referred	to	as	the	tendon	of	insertion,	or	mobile	attachment,
since	 it	 is	 connected	 to	 the	 bone	 that	moves	when	 the	muscle	 is	 contracting.	 The
following	drawing,	depicts	the	sartorius	muscle	of	the	upper	leg,	showing	the	tendon
of	origin	on	 the	upper	end	of	 the	muscle	and	 the	 tendon	of	 insertion	on	 the	 lower
end.









Tendon	Landmarks
Tendons	come	in	a	variety	of	shapes,	including	cordlike	forms,	flat	wide	sheaths,	and
thin	flat	strips.	Although	the	subcutaneous	layer	of	adipose	(fatty)	tissue	obscures
many	tendons,	a	few	that	are	shaped	like	elongated	cords	do	make	occasional
appearances	on	the	surface	form.	This	generally	occurs	when	a	tendon’s	muscle	is
contracting,	pulling	the	tendon	close	to	the	skin.	Indicating	these	tendons	in	figural
studies	can	create	a	sense	of	dynamic	tension,	but	the	trick	is	to	avoid	making	the
tendons	too	obvious.	For	example,	when	depicting	a	series	of	tendons,	such	as	those
appearing	on	the	dorsal	(back)	side	of	the	hand,	treat	each	one	slightly	differently:
One	or	two	can	be	prominent,	the	others	lightly	suggested;	otherwise,	they	might
look	like	stiff	spaghetti	strands	glued	on	the	hand.

Cordlike	 fibrous	 structures	 are	 generally	 known	 as	 tendons,	 but	 broad	 flat
sheathings	 of	 fibrous	 material	 are	 identified	 as	 aponeuroses	 (sing.,	 aponeurosis).
These	wider	sheets,	which	cover	larger	areas	for	muscle	attachment,	can	be	seen,	for
example,	 in	 the	 latissimus	 dorsi	 and	 external	 oblique	 muscles	 of	 the	 torso	 and
abdominal	regions.	The	following	three	drawings	entitled	Tendons	and	Aponeuroses
—Surface	Form	Landmarks,	 depict	 the	 front	 torso	 and	 arms,	 back	 torso	 and	 arms,
and	three	views	of	the	legs,	showing	the	basic	locations	of	the	tendons	of	the	main
superficial	muscles.	Key	bony	landmarks	and	triangular	surface-form	characteristics
are	also	shown.







TENDONS	AND	APONEUROSES—SURFACE	FORM	LANDMARKS

Upper	and	lower	leg,	three	views

ORANGE:	Tendons	and	aponeuroses	GREEN:	Triangular	depressions	and	projections	on

surface	form	YELLOW:	Bony	landmarks

Tendons	of	the	Sternocleidomastoid	Muscle	of	the	Neck
Tendons	from	each	of	the	sternal	portions	of	the	sternocleidomastoid	(SCM)	muscle





PORTRAIT	STUDY	OF	CLAUDIO,	WITH	HEAD	TURNED

Sanguine	and	brown	pastel	pencils	and	white	chalk	on	toned	paper.

Tendons	of	the	Dorsal	Side	of	the	Hand





STUDY	OF	A	HAND,	SHOWING	TENDONS

Sanguine	and	brown	pastel	pencils,	charcoal,	and	white	chalk	on	toned	paper.

Tendons	of	the	Anterior	Region	of	the	Lower	Arm

The	tendons	of	the	various	flexor	muscles	of	the	lower	arm	are	usually	seen	on	the
surface	when	the	hand	clenches	in	a	fist,	as	shown	in	the	following	life	study.	When
the	hand	relaxes,	the	tendons	become	harder	to	detect.





Tendons	of	the	Hamstring	Muscles
The	tendons	of	the	hamstring	muscles	attach	on	both	sides	of	the	popliteal	fossa,
located	on	the	back	of	the	knee.	When	the	knee	bends,	these	tendons	become	much
more	visible	on	the	surface,	as	can	be	seen	in	the	bent	left	leg	in	the	following	life
study.	The	tendon	of	the	biceps	femoris	muscle	becomes	especially	prominent.	This
muscle	is	located	on	the	outer	side	of	the	upper	leg,	and	its	tendon	attaches	into	the
head	of	the	fibula	bone,	which	is	positioned	on	the	outer	side	of	the	lower	leg.



STUDY	OF	THE	BACK	OF	THE	LEGS

Charcoal	pencil,	sanguine	and	brown	pastel	pencils,	and	white	chalk	on	toned	paper.

The	Achilles	Tendon





STUDY	OF	FEET

Graphite	pencil,	ballpoint	pen,	colored	pencil,	and	white	chalk	on	toned	paper.

Tendons	of	the	Dorsal	Side	of	the	Foot

The	four	tendons	of	the	extensor	digitorum	longus	muscle	of	the	lower	leg	attach
into	each	of	the	four	lesser	toes.	When	the	toes	are	spread	apart	in	a	forceful	manner,
these	tendons	become	very	obvious	on	the	surface	form.	A	slender	but	prominent
tendon	from	the	extensor	hallucis	longus	(long	extender	of	the	great	toe)	inserts
directly	into	the	great	toe.	This	tendon	becomes	particularly	noticeable	when	the
large	toe	points	upward.

A	ropelike	tendon	on	the	lower	part	of	the	tibialis	anterior	muscle	(shin	muscle)	of
the	 lower	 leg	 can	 be	 seen	 only	when	 the	 foot	 is	 in	 certain	 positions.	Many	 artists
confuse	this	muscle	with	the	great	toe’s	tendon	and	draw	a	continuous	line	from	the
tibialis	anterior	muscle	directly	into	the	great	toe.	This	is	fine	for	gesture	studies,	but







Muscle	Contraction
Muscle	contraction	is	also	known	as	muscle	action	or	muscle	tension.	Muscles	can
shorten	their	muscle	fibers,	lengthen	them	from	a	contracted	state,	or	stabilize	them
at	the	same	length.	All	these	actions	produce	tension	within	the	muscle	fibers.	When
a	muscle	is	not	in	any	state	of	contraction,	it	is	said	to	be	relaxed,	or	in	a	“resting
state.”

Muscle	 contractions	 can	 activate	movement	 (initiating	 joint	 action),	 control	 the
tempo	 of	 a	 movement	 (accelerating	 or	 slowing	 down	 joint	 action),	 or	 prevent
unwanted	 movement	 by	 stabilizing	 a	 joint.	 The	 two	 basic	 categories	 of	 muscle
contraction	are	called	dynamic	(isotonic)	and	static	(isometric).	Let’s	look	at	each.

Dynamic	Muscle	Contraction
When	a	muscle	changes	length	during	a	specific	movement,	either	shortening	its
muscle	fibers	or	lengthening	them,	this	action	is	known	as	dynamic	muscle
contraction,	or	as	isotonic	contraction,	dynamic	muscle	tension,	or	dynamic	movement.
There	are	two	different	types	of	dynamic	muscle	contraction:	concentric	and
eccentric.	Basically,	concentric	contractions	shorten	the	muscle	fibers	and	eccentric
contractions	lengthen	them.	For	many	years,	these	opposing	actions	were	commonly
referred	to	as	squash	and	stretch	in	the	animation	industry,	but	there	are	other	names
for	the	actions,	including	stretching	and	compressing	and	extension	and	contraction.







STUDY	OF	CENTRAL	FIGURE	OF	LAOCOÖN	AND	HIS	SONS

Sanguine	and	brown	pastel	pencils	and	white	chalk	on	toned	paper.

Static	Muscle	Contraction

In	static	contraction—also	called	isometric	contraction—a	muscle	increases	tension
within	its	muscle	fibers	but	does	not	change	its	length,	thereby	remaining	stationary.
No	movement	occurs	at	any	joint,	and	in	fact,	this	type	of	contraction	stops
movement	altogether.	Static	contraction	prepares	muscles	for	possible	action,	as
when	a	sprinter	adopts	a	stationary	position	before	taking	off	in	a	race.	It	is	essential
for	maintaining	posture	(otherwise,	gravitational	forces	would	pull	us	down)	and	is











Muscles’	Differing	Roles
When	a	particular	movement	occurs	at	a	joint,	several	muscles	in	the	vicinity	of	the
joint	participate.	Although	the	main	function	of	every	muscle	is	to	contract	its
muscle	fibers,	a	muscle	can	play	different	roles	at	different	times	during	a	movement
or	series	of	movements.	Generally	speaking,	there	are	four	different	roles	muscles
can	play:	agonist	(prime	mover),	antagonist,	synergist	(assistor),	and	stabilizer
(fixator).

Agonist	(Prime	Mover)	and	Antagonist
The	muscle	that	is	mainly	responsible	for	activating	a	bone	or	body	part	for	a
specified	movement	is	known	as	the	agonist,	or	prime	mover.	When	the	agonist
muscle	contracts,	it	becomes	a	more	compact	version	of	itself.	As	this	action	is
occurring,	another	muscle—the	antagonist—has	to	act	in	opposition.	This	muscle,
usually	positioned	on	the	side	of	the	bone	or	body	part	opposite	from	the	agonist,	has
to	stretch	its	muscle	fibers	to	yield	to	the	agonist	muscle’s	contraction.	This
relationship	can	be	clearly	seen	in	the	flexion	and	extension	of	the	lower	arm	at	the
elbow	joint,	shown	in	the	following	drawing.





biceps,	is	also	a	prime	mover	when	it	lifts	the	lower	arm.)	The	antagonist	muscle	in	this	action	is	the	triceps	brachii,

which	is	positioned	on	the	posterior	region	of	the	upper	arm.	While	the	biceps	is	contracting,	the	triceps	stretches	its

muscle	fibers	so	that	the	elbow	joint	and	lower	arm	can	move	freely,	without	interference.	When	the	forearm	is

lowered,	the	biceps	and	triceps	reverse	their	actions,	switching	roles.	The	triceps,	which	now	contracts	its	muscle

fibers,	becomes	the	prime	mover	in	lowering	the	forearm,	while	the	biceps	is	now	the	antagonist,	stretching	its

muscle	fibers.	(If	only	the	lower	arm	is	being	moved,	the	humerus	and	scapula	bones	remain	stationary,	with	the

shoulder	joint	stabilized	by	the	rhomboids,	the	trapezius,	and	the	rotator	cuff	muscles	of	the	scapula.)

Synergists	and	Stabilizers
As	mentioned,	a	muscle	usually	does	not	move	a	bone	or	other	body	structure	all	by
itself;	other	muscles	assist	in	the	process.	These	synergist	muscles,	or	assistor	muscles,
provide	additional	pull	near	the	prime	mover’s	tendon	of	insertion.	They	also	help
prevent	any	unwanted	actions	that	could	occur	during	a	particular	movement.

While	 a	 particular	 movement	 occurs,	 other	 muscles	 may	 act	 as	 stabilizers,	 or
fixators,	holding	a	bone	firmly	 in	place—usually	 the	bone	where	 the	prime	mover
muscle	originates.	This	prevents	any	unwanted	movement	from	occurring	so	that	the
agonist	and	synergists	can	act	more	efficiently.	When	stabilizer	muscles	hold	a	bone
stationary,	 their	muscle	fibers	contract	but	do	not	shorten—the	type	of	contraction
called	static	or	isometric	contraction.



The	Influence	of	Force	on	Anatomical	Forms
The	term	force	refers	to	energy	that	produces,	modifies,	or	restrains	movement	of
bodily	components.	There	are	two	basic	types:	internal	force,	created	within	the	body,
and	external	force,	produced	outside	the	body.	Internal	force	results	from	muscle
contractions.	When	the	nervous	system	sends	a	message	to	a	muscle,	telling	it	to
contract,	a	tension	is	generated,	creating	movement	at	a	joint.	But	it’s	not	just	the
muscle	and	bone	that	are	affected.	Soft-tissue	anatomical	forms	such	as	tendons,
ligaments,	the	subcutaneous	layer,	and	the	skin	are	also	influenced	by	internal	force
and	may	change	shape	in	any	of	the	following	ways,	also	schematized	in	the
following	drawing:

Compression	of	forms,	which	occurs	during	the	contraction	of	a	muscle,
making	it	shorter	or	compressed,	or	when	a	form	is	pressing	against	an	object

Stretching	of	forms,	or	tension,	which	occurs	when	a	muscle	stretches	or	when
forms	are	pulling	in	opposite	directions

Bending	of	forms,	which	occurs	when	two	forms	press	against	each	other

Twisting	or	spiraling	of	forms,	also	called	torsion	or	torque,	which	usually
occurs	when	one	structure	twists	in	one	direction	while	another	twists	in	a
different	direction













Chapter	4

Facial	Muscles	and	Expressions

When	learning	about	muscles’	influence	on	the	surface	form,	the	muscles	of	the	face
present	the	trickiest	problem.	This	is	because	the	various	circular	and	straplike	facial
muscles	are	completely	covered	by	a	layer	of	subcutaneous	tissue	that	usually
obscures	any	evidence	of	their	presence	beneath	the	skin.	This	means	you	must
approach	your	understanding	of	facial	anatomy	in	a	holistic	way.	Knowing
approximately	where	the	muscles	attach	on	the	cranium	is	helpful,	but	it	is	only	one
part	of	the	picture.	Bone	structure,	facial	planes,	facial	features,	and	the	overall
three-dimensionality	of	the	head	and	face	are	likewise	important,	as	are	elements
such	as	the	shape	of	the	hair,	the	fleshiness	(or	lack	thereof)	of	the	face,	wrinkles	(if
present),	and	the	attitude,	or	psychology,	that	the	face	projects.	Attitude	can	be
conveyed	by	the	way	a	head	is	held,	the	quality	of	the	eyes,	a	slight	hint	of	emotion
playing	across	the	facial	features,	and	other	subtle	factors.

So	 why	 learn	 about	 the	 placement	 of	 facial	muscles	 at	 all?	 The	 answer	 is	 that
understanding	 facial	 muscles	 is	 key	 to	 understanding	 the	 movements	 of	 the	 face,
better	known	as	facial	expressions.	The	study	of	facial	muscles	and	their	movements
is	essential	for	animators,	storyboard	artists,	comic	book	artists,	illustrators,	and	fine
artists	 who	 want	 to	 achieve	 a	 sense	 of	 narrative	 and	 expressiveness	 within	 their
figurative	work.	Understanding	muscle	 and	 soft-tissue	placement	 is	 also	 important
for	forensic	artists	who	reconstruct	faces	from	skulls	found	at	archaeological	or	crime
sites,	helping	them	create	lifelike	likenesses	of	people	whose	faces	have	vanished.

The	 first	 three	 drawings	 in	 this	 chapter	 depict	 the	 muscles	 of	 the	 face	 in	 the
anterior,	lateral,	and	three-quarter	views.









Facial	Muscle	Movement
As	discussed	in	the	previous	chapter,	an	individual	skeletal	muscle	generally	attaches
on	one	bone	(the	site	of	origin)	and	then	crosses	over	a	joint	to	attach	on	a	second
bone	(the	site	of	insertion).	When	the	muscle	contracts,	it	pulls	the	second	bone,
creating	movement.	While	this	is	an	extremely	simplified	explanation,	it	does	help
you	understand	the	general	pattern	of	body	movement.	For	the	most	part,	however,
this	pattern	does	not	apply	to	the	facial	region.

The	 anterior	 portion	 of	 the	 skull,	 consisting	 of	 the	 facial	 bones,	 is	 the	 site	 of
attachment	 for	most	 facial	muscles.	 Since	 the	 bones	 of	 the	 cranium	 are,	 with	 the
exception	of	the	mandible	(jawbone),	fused	together,	these	bones	cannot	move	when
facial	 muscles	 contract.	 Facial	 muscles	 do	 generally	 originate	 on	 bone,	 like	 the
skeletal	muscles	of	the	rest	of	the	body,	but	instead	of	inserting	on	a	different	bone,
they	insert	on	soft-tissue	structures.	So	when	muscles	of	the	face	contract,	they	do	not
pull	bones	but	rather	the	various	soft	forms	of	the	face	(eyebrows,	eyelids,	lips,	skin),
creating	facial	movements,	or	expressions.

Skin	creases	called	expressive	lines,	or	dynamic	lines,	typically	occur	in	the	vicinity
of	 a	 facial	 expression.	 For	 example,	 when	 the	 muscle	 of	 the	 forehead	 (frontalis)
contracts,	it	lifts	the	eyebrows	upward,	producing	a	series	of	horizontal	creases	on	the
forehead.	 On	 young	 people’s	 faces,	 the	 creases	 in	 the	 skin	 disappear	 when	 the
muscles	relax,	but	as	people	age	many	of	these	expressive	lines	become	static	lines,	or
permanent	wrinkles,	etched	into	the	skin.	When	an	older	person	makes	a	particular
facial	expression	and	then	relaxes	his	or	her	face,	the	wrinkles—worry	lines,	 laugh
lines,	crow’s	feet,	frown	lines—remain	present	on	the	surface	of	the	skin.



Facial	Muscle	Groups
In	what	follows,	I	group	the	facial	muscles	according	to	the	region	of	the	face	that
they	influence	most	significantly:	the	forehead	muscle	group,	the	orbital	muscle
group	(of	the	eye	region),	the	nasal	muscle	group,	and	the	oral	muscle	group.	The
muscles	that	lift	the	upper	lip	(oral	muscles—upper	group)	and	those	that	depress
the	lower	lip	(oral	muscles—lower	group)	are	dealt	with	separately.	The	locations	of
these	muscle	groups	are	shown	in	the	following	drawing.





Oris	pertains	to	the	mouth.

Supercilii	means	“above	the	eyebrow.”

Inferioris	means	“below,”	or	“lower.”

Superioris	means	“above,”	or	“upper.”

Levator	indicates	that	a	body	part	is	moved	in	an	upward	direction.

Depressor	indicates	that	a	body	part	is	moved	in	a	downward	direction.

Major	means	“greater.”

Minor	means	“lesser.”

The	Forehead	Muscle	Group

The	forehead	muscle	group,	located	on	the	frontal	bone	of	the	cranium,	consists	of	the
frontalis,	procerus,	and	corrugator	supercilii	muscles.	These	are	the	muscles	that
move	the	eyebrows	and	the	skin	of	the	forehead.	Muscles	of	the	forehead	group	and
their	associated	expressions	are	shown	in	the	following	drawings.









The	Orbital	Muscle	Group
The	ball	of	the	eye	is	positioned	within	its	eye	socket	(orbital	cavity)	in	a	cushion	of
orbital	fat.	The	orbital	muscle	group	includes	the	orbicularis	oculi	and	depressor
supercilii	muscles,	which	participate	in	moving	the	eyelids	and	portions	of	the
eyebrows	(see	this	page).	Additionally,	there	are	several	elongated	strips	of	muscle
called	the	extrinsic	eye	muscles,	or	extra-ocular	muscles,	that	originate	at	the	back	of
the	orbital	cavity	and	other	locations	within	the	eye	socket	and	that	insert	on	the	ball
of	the	eye.	These	muscles,	shown	in	the	drawing	below,	move	the	eye	in	various
directions,	causing	it	to	directly	look	up	(elevation),	directly	look	down	(depression),
and	look	to	the	left	and	right	(abduction	and	adduction).	They	also	assist	in	moving
the	eye	to	look	upward	medially	or	laterally,	and	to	look	downward	medially	or
laterally.	None	of	the	extrinsic	muscles	can	be	seen	on	the	surface,	but	I	include
them	here	because	of	their	essential	role	in	eye	movement.















ORBICULARIS	OCULI	AND	DEPRESSOR	SUPERCILII

Arrows	indicate	direction	of	muscular	contraction.

The	orbicularis	oculi	(pron.,	or-BICK-yoo-LAR-iss	OCK-yoo-lie	or	or-BICK-kyoo-
LAIR-riss	OCK-yoo-lee)	 is	 the	circular	muscle	of	 the	eye,	positioned	over	 the	front
portion	of	the	orbit.	Its	basic	shape	is	round	or	orblike,	hence	the	name	orbicularis.
This	 muscle	 has	 two	 main	 sections:	 The	 outer	 section,	 called	 the	 orbital	 portion,
surrounds	the	outer	eye	socket,	while	an	inner	portion,	called	the	palpebral	portion,
lies	within	the	eyelids.

When	 the	 inner	 (palpebral)	 portion	 of	 the	 orbicularis	 oculi	 contracts,	 it	 usually
causes	 a	 subtle	 action,	 such	 as	 gently	 closing	 the	 eyelids.	 If	 the	 outer	 portion
contracts	 with	 some	 intensity,	 then	 the	 lids	 are	 squeezed	 shut	 and	 a	 series	 of
radiating	skin	creases—commonly	called	“crow’s	feet”—appears	at	the	outer	corner
of	the	eye.	An	even	more	intense	contraction	can	create	other	skin	creases	near	the
root	of	the	nose	and	below	the	lower	eyelid.	Depending	on	the	degree	of	contraction,





ORBITAL	MUSCLE	GROUP—TWO	STUDIES

The	Nasal	Muscle	Group

The	two	main	muscles	of	the	nasal	region	are	the	nasalis	and	the	levator	labii
superioris	alaeque	nasi,	shown	in	the	following	drawing.	The	actions	of	these
muscles	are	somewhat	subtle,	slightly	moving	the	wings	of	the	nose	and	skin	around
the	nose.







NASAL	MUSCLE	GROUP—STUDY	OF	A	FACE

Levator	labili	superioris	alaeque	nasi,	whole	muscle	contracting	with	slight	contraction	of

the	procerus	muscle

Wings	of	the	nose	are	elevated,	causing	wrinkles	on	the	skin.

The	Oral	Muscle	Group

Several	muscles	affect	the	lips	and	mouth.	The	main	muscle	is	the	orbicularis	oris,
which	contains	the	structure	of	the	lips.	Muscles	located	above	the	orbicularis	oris,
collectively	referred	to	as	the	oral	muscles–upper	group,	pull	the	upper	lip	upward.

























Facial	Expressions
The	human	face	is	capable	of	thousands	of	expressions,	ranging	from	minimal,
barely	perceptible	movements,	such	as	a	slight	twitching	at	the	corner	of	the	mouth,
to	full-blown	muscular	contractions	as	seen	on	the	face	during	a	hysterical	fit	of
laughter.	The	masks	in	the	following	study	present	just	a	few.













Muscles	That	Move	the	Jaw
We	now	move	from	the	facial	muscles	per	se	to	the	muscles	that	move	the	jaw
(mandible).	These	muscles	are	like	the	skeletal	muscles	of	the	rest	of	the	body	in	that
they	begin	and	insert	on	bones,	and	move	bones	rather	than	soft	tissues.

The	 mandible,	 which	 is	 the	 only	 movable	 bone	 of	 the	 head,	 is	 hinged	 to	 the
cranium	 at	 the	 temporomandibular	 joint	 (TMJ)	 by	 a	 series	 of	 ligaments.	 The
movements	 of	 closing	 and	 opening	 the	 mandible	 are	 produced	 by	 two	 different
muscle	 groups:	 One	 group,	 called	 the	muscles	 of	 the	 mandible,	 attaches	 from	 the
cranium	into	the	mandible	and	helps	close	the	dropped	jaw.	The	other	group,	called
the	suprahyoid	muscle	group,	attaches	from	the	bottom	portion	of	the	mandible	into
the	hyoid	bone	of	the	neck	and	helps	drop	the	jaw.

The	actions	of	closing	and	opening	the	jaw	participate	in	vocalizations	of	differing
qualities	and	intensities,	 such	as	humming,	singing,	yelling,	calling	out,	 screaming,
talking,	and	laughing.	Of	course,	the	action	of	dropping	the	jaw	without	vocalizing
can	 help	 create	 certain	 facial	 expressions,	 such	 as	 those	 indicating	 surprise,
astonishment,	and	disbelief.	And,	as	mentioned	earlier,	the	movement	of	the	jaw	is
essential	for	eating.

Muscles	of	the	Mandible
The	muscles	of	the	mandible	are	located	in	the	lateral	(side)	region	of	the	cranium
and	mandible.	There	are	two	muscles	in	this	group:	the	temporalis	and	the	masseter.
When	they	contract,	they	elevate	(lift)	the	mandible,	which	is	the	action	of	closing
an	opened	or	dropped	jaw.







MUSCLES	OF	THE	MANDIBLE—TWO	STUDIES

The	Suprahyoid	Muscle	Group

Occupying	a	space	immediately	below	the	jaw	is	a	triangularly	shaped	region
commonly	called	the	bottom	plane	of	the	jaw.	Its	boundaries	are	the	edges	of	the
mandible	up	to	the	cylinder	of	the	neck	and	the	hyoid	bone,	a	small	horseshoe-
shaped	structure	that	is	rarely	seen	on	the	surface	except	in	the	extreme	extension
(hyperextension)	of	the	neck	and	head.	Many	small	muscles	attach	to	it,	helping
move	it	upward	and	downward	(along	with	the	larynx)	during	the	action	of
swallowing.

The	three	main	muscles	of	the	bottom	plane	of	the	jaw	are	collectively	known	as
the	 suprahyoid	 muscles;	 the	 term	 suprahyoid	 means	 “above	 the	 hyoid.”	 These
muscles	 are	 the	 digastric	 (anterior	 and	 posterior	 bellies),	 the	 mylohyoid,	 and	 the
stylohyoid.	Their	main	 function	 is	 to	 depress	 (lower	 or	 open)	 the	 jaw	 and	 elevate





SUPRAHYOID	MUSCLE	GROUP

Anterior	view	of	head	tilting	back

Open-Mouth	Expressions

As	previously	discussed,	the	mandible	(lower	jawbone)	is	the	only	movable	bone	of
the	cranium,	and	its	movement	takes	place	at	the	temporomandibular	joint,	or	TMJ.
Movements	of	the	lower	jaw	include	forward	and	backward	movements	(protraction
and	retraction)	as	well	as	side-to-side	movements	(adduction	and	abduction),	but	the
jaw’s	main	action	is	to	lower,	opening	the	mouth,	and	then	close	back	up	again
(depression	and	elevation).	Some	artists	find	this	action	challenging	to	depict,	so	here
are	a	few	tips	to	follow	when	drawing	an	open-mouth	expression	(also	summarized
visually	in	this	drawing):





OPEN-MOUTH	EXPRESSIONS—KEY	CONSIDERATIONS

The	heavy	black	lines	show	the	change	in	alignment	between	the	upper	and	lower	jaws	when	the	mandible	(lower

jaw)	drops.	The	orange	lines	show	the	increasing	tilt	of	the	lower	border	of	the	jaw.	The	arrow	in	the	drawing	at	right

shows	the	direction	of	the	dropping	of	the	jaw	(depression	of	the	mandible).

The	Teeth	and	Dental	Arches	in	Open-Mouth	Expressions

In	a	smile	with	parted	lips	and	a	closed	jaw,	you	generally	will	see	six	front	teeth	on
the	upper	dental	arch—the	four	incisors	and	two	cuspids.	If	the	lips	are	positioned
farther	apart	with	the	jaw	dropping	downward,	you	may	see	a	few	of	the	front	teeth
on	the	lower	dental	arch,	as	well.	As	can	be	seen	in	the	life	studies	below,	in	very
exaggerated	open-mouth	poses,	you	might	see	a	portion	of	the	horseshoe	shape	of	the
upper	or	lower	dental	arch,	depending	on	the	way	the	head	is	positioned	and	the
vantage	point	from	which	you	view	the	head.

Drawing	the	dental	arches	within	an	open	mouth	can	be	quite	challenging.	When
the	mouth	opens,	the	upper	and	dental	arches	are	pulled	apart,	with	the	upper	arch
remaining	stationary	while	the	lower	arch	drops.	If	you	are	sitting	at	eye	level	with	a















The	Platysma	and	Risorius	Muscles
There	is	one	muscle	that,	though	it	is	mostly	not	located	on	the	face,	can	have	a
significant	effect	on	some	facial	expressions.	This	is	the	platysma	(plah-TIZ-mah),	a
thin,	sheetlike	muscle	embedded	within	the	subcutaneous	layer	and	fascia	on	the
neck	and	upper	chest	region.	As	shown	in	the	drawing	below,	the	platysma	begins	in
the	fascia	of	the	chest	near	and	around	the	clavicles	and	inserts	into	the	base	of	the
mandible,	each	modiolus	(angle	of	the	mouth),	and	the	skin	of	the	lower	lip	and
cheek	region.	When	the	platysma	muscle	contracts,	it	tenses	the	skin	on	the	neck	and
lower	face.	Cordlike	vertical	skin	ridges,	called	platysmal	banding,	appear	on	the
front	of	the	neck,	as	do	some	transverse	skin	creases.	The	platysma	also	pulls	the
corners	of	the	mouth	downward	and	lowers	the	mandible,	producing	a	grimace,	as
can	be	seen	in	the	right-hand	study	in	the	following	drawing.	The	full	contraction	of
the	muscle	is	seen	in	expressions	of	terror,	disgust,	and	extreme	pain.	This	muscle,
not	seen	on	a	youthful	person	unless	contracted,	does	become	more	noticeable	as
people	age.	The	vertical	neck	folds	(platysmal	banding)	are	caused	by	the	loosening
of	the	platysma	muscle,	which	occurs	when	the	fatty	tissue	dissipates	and	the	skin,
along	with	the	muscle,	loses	its	elasticity,	giving	the	neck	region	a	“creped”
(wrinkled)	appearance.	These	ridges	are	colloquially	called	“wattles”	or	“turkey
neck.”







Facial	Wrinkle	Patterns
Artists	who	truly	want	to	understand	facial	expressions	should	be	aware	of	the
patterns	of	wrinkles	that	occur	in	the	skin	of	the	face,	growing	more	pronounced	and
permanent	as	a	person	ages.	Throughout	the	body,	series	of	natural	linear	pathways
composed	of	collagen	fibers	are	embedded	within	the	aponeurotic	sheets	of	deep
fascia.	These	are	called	Langer’s	lines,	after	the	Austrian	anatomist	Karl	Langer
(1819–1887),	who	was	one	of	the	first	to	map	them.	Surgeons	use	these	lines	as
guides	for	incisions	to	ensure	better	healing.	Most	Langer’s	lines	are	not	visible	on
the	surface	form,	but	some	correspond	closely	to	the	skin	creases	in	the	face	(called
expressive	lines	or	dynamic	lines)	that	are	activated	by	contracting	facial	muscles
during	expressions.	The	following	list	gives	their	common	names,	their	anatomical
names,	and	the	facial	expressions	with	which	they	are	associated:

Worry	lines	are	transverse	(horizontal)	forehead	furrows	that	occur	in
expressions	of	surprise	and	worry.

Crow’s	feet	are	radiating	outer	eyelid	furrows	that	occur	in	expressions	of
amusement	and	laughter.

Frown	lines	(vertical	glabellar	furrows)	occur	in	expressions	of	anger	and
annoyance.

Laugh	lines	(nasolabial	folds)	occur	in	smiles	and	laughter.

Vertical	cheek	creases	(jugal	folds,	accessory	jugal	folds)	occur	in	smiling,
laughing,	and	smirking.

Folds	under	the	eyes	(concentric	eyelid	furrows)	occur	in	smiling	and
laughter	when	the	cheeks	are	pushed	up	into	the	lower	eye-socket	region.

Vertical	neck	folds	(platysmal	banding)	occur	in	grimacing	and	expressions	of
terror.











Chapter	5

Muscles	of	the	Neck	and	Torso

The	muscles	of	the	torso	are	interesting	on	many	levels.	First,	unlike	the	muscles	of
the	facial	region,	their	shapes	are	somewhat	recognizable	on	the	surface.	Second,
some	of	the	superficial	muscles	are	already	known	by	most	people,	though	most
likely	by	their	common	names:	the	shoulder	muscle	(trapezius),	the	chest	or	pectoral
muscle	(pectoralis	major),	the	“abs”	or	“six-pack”	(rectus	abdominis),	and	the	“flank
pad”	or	“love	handles”	(external	oblique).	Third,	the	muscles	of	the	torso	do	not
move	just	the	torso	(vertebral	column	and	rib	cage)	but	also	the	shoulder	girdle,
which	includes	the	scapula	bones	and	clavicles,	as	well	as	the	upper	arms	(humerus
bones).

There	are	many	ways	to	categorize	the	torso	muscles.	One	way	is	to	group	them	by
their	location	on	the	anterior,	lateral,	and	posterior	regions	of	the	body,	but	they	can
also	be	classified	by	anatomical	regions	(abdominal	region,	scapular	region,	pectoral
region)	 or	 by	 their	 placement	 in	 relation	 to	 the	 surface	 (superficial	 layer,
intermediate	layer,	deep	layer).

For	learning	purposes,	a	combination	of	systems	is	used	in	this	chapter.	First,	let’s
look	 at	 the	 torso	 muscles	 according	 to	 their	 placement	 on	 the	 body	 from	 front
(anterior),	 back	 (posterior),	 and	 side	 (lateral)	 views,	 as	 shown	 in	 the	 following
drawings.













Muscles	of	the	Neck
Before	moving	on	to	the	individual	muscle	groups	of	the	torso,	let’s	pause	for	a
moment	to	look	at	the	muscles	of	the	neck—the	transitional	area	between	the	head
and	torso.	We	already	began	doing	so	in	the	previous	chapter,	where	I	covered	the
suprahyoid	muscles	(this	page)	and	the	platysma	(this	page),	which	play	roles	in
moving	the	jaw	and	in	facial	expressions.	Here,	we’ll	focus	briefly	on	the
sternocleidomastoid	(SCM)	and	the	infrahyoid	muscle	group.	The	major	muscle	of
the	back	of	the	neck,	the	trapezius,	is	involved	in	movements	of	the	scapula	and	is
dealt	with	in	the	next	section,	on	the	muscles	of	the	thorax.

The	 sternocleidomastoid	 (pron.,	 STIR-no-KLIE-doe-MASS-toid)	 is	 a	 straplike
muscle	 positioned	 on	 either	 side	 of	 the	 neck.	 This	muscle	 begins	 at	 two	 different
locations,	 one	 on	 the	 sternum	 (sternal	 portion)	 and	 the	 other	 on	 the	 clavicle
(clavicular	 portion).	 The	 muscle	 fibers	 eventually	 merge	 into	 one	 shape,	 which
inserts	 into	the	mastoid	process	 (a	small	protrusion	of	bone	on	the	skull	behind	the
ear)	and	along	a	small	ridge	called	the	superior	nuchal	line	of	the	occipital	bone.

The	 sternocleidomastoid	 muscle	 helps	 bend	 and	 twist	 the	 head	 and	 neck	 in
different	 directions,	 including	 flexion	 (bending	 the	 head	 forward),	 lateral	 flexion
(bending	the	head	sideways),	and	rotation	(twisting	the	head	left	or	right).

The	anterior	triangle	of	the	neck	region	is	located	between	the	inside	borders	of	the
sternocleidomastoid	muscles,	the	top	portion	of	the	sternum	(manubrium),	the	hyoid
bone,	 and	 the	 lower	 border	 of	 the	 digastric	 muscle	 (posterior	 belly).	 It	 contains
several	 important	 structures,	 including	 the	 larynx	 (voice	 box),	 trachea	 (windpipe),
and	 thyroid	 cartilage	 and	 gland.	 It	 is	 also	 the	 location	 of	 four	 straplike	 muscles
collectively	referred	to	as	the	infrahyoid	muscles,	which	means	the	muscles	below	the
hyoid	bone.	The	four	muscles	are	the	superior	belly	of	the	omohyoid,	the	sternohyoid,
the	thyrohyoid,	and	the	sternothyroid.

The	infrahyoid	muscles	within	the	anterior	triangle	of	the	neck	are	rather	hard	to
see	 on	 the	 surface	 form,	 but	 on	 some	 occasions,	 depending	 on	 the	 position	 of	 the
neck,	one	or	two	muscles	might	be	detected,	as	when	the	head	bends	back	and	the
sternohyoid	 muscles	 create	 subtle	 vertical	 ridgelike	 forms	 on	 either	 side	 of	 the
thyroid	cartilage.	The	following	drawing	on	this	page	shows	the	muscles	of	the	neck
and	 shoulder	 region.	 (For	 discussion	 of	 the	 muscles	 of	 the	 suprahyoid	 group—
digastric,	mylohyoid,	and	stylohyoid—see	this	page.)





Muscles	of	the	Thorax
The	thoracic	muscles	attach	on	the	anterior	and	lateral	regions	of	the	thorax,	or	rib
cage.	They	are	the	pectoralis	major,	the	pectoralis	minor,	and	the	serratus	anterior.
The	pectoralis	major	muscle	helps	move	the	humerus,	and	the	pectoralis	minor	and
the	serratus	anterior	muscles	help	move	the	scapula	bone.













































































































































































































































































































































































































































































































































































































































































































































































Finding	Movement	in	Various	Poses:	Line	of
Action
Line	of	action	generally	means	the	directional	movement	of	the	whole	figure	within
a	pose,	but	it	can	also	pertain	to	an	individual	body	part	(a	limb,	the	torso,	the	head),
which	may	have	its	own	line	of	action.	The	line	of	action	is	similar	to	the	central	axis
but	is	more	organic;	at	times,	the	line	of	action	does	not	precisely	follow	the	central
axis	of	the	body	or	a	body	component,	instead	indicating	a	more	sweeping	alignment
within	the	pose.	You	can	see	this	in	the	drawing	below:	Instead	of	tracing	the
angular	relations	between	the	central	axes	of	the	upper	arm,	lower	arm,	hand,	and
fingers,	the	line	of	action	indicates	a	continuous,	organic	movement	beginning	at	the
shoulder	and	carried	through	to	the	wrist,	hand,	and	index	finger.	Locating	the	line
of	action	is	especially	important	in	quick	gesture	studies,	but	it	can	also	be	useful
when	doing	longer	studies,	to	emphasize	a	fluid	quality	throughout	the	forms.
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