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Sa
nd

, S
ea

s 
an

d 
O

th
er

 S
tu

ff

M
os

t o
f t

he
 lo

os
e 

pa
rt

ic
le

s 
m

ak
e 

th
ei

r w
ay

 to
 a

 b
ea

ch
 

fr
om

 e
ro

de
d 

cl
iff

s,
 

lo
ng

sh
or

e 
dr

ift
, 

co
ns

tr
uc

tiv
e 

w
av

es
 o

r 
tr

an
sp

or
te

d 
by

 ri
ve

rs
. 

B
ea

ch
es

: f
or

m
 a

lo
ng

 th
e 

co
as

ts
 o

f s
ea

s 
an

d 
oc

ea
ns

, o
r 

th
e 

ed
ge

s 
of

 la
ke

s 
an

d 
la

rg
er

 ri
ve

rs
. T

he
y 

us
ua

lly
 

co
ns

is
t o

f l
oo

se
 p

ar
tic

le
s 

su
ch

 a
s 

sa
nd

, g
ra

ve
l, 

sh
in

gl
e,

 
co

bb
le

st
on

es
, p

eb
bl

es
 o

r s
he

lls
.

B
ea

ch
es

 w
or

k 
as

 b
uf

fe
rs

 to
 

w
av

es
 a

nd
 h

el
p 

pr
ev

en
t 

co
as

ta
l e

ro
si

on
. B

ea
ch

es
 

ar
e 

co
ns

ta
nt

ly
 c

ha
ng

in
g.

 In
 

ge
ne

ra
l, 

th
e 

bi
gg

er
 a

nd
 

w
id

er
 th

e 
be

ac
h,

 th
e 

ol
de

r i
t 

is
.

Sa
nd

 is
 b

ro
ke

n 
do

w
n 

bi
ts

 o
f r

oc
k 

(a
nd

 s
om

et
im

es
 s

he
ll)

. T
o 

lo
ok

 a
t 

di
ffe

re
nt

 ty
pe

s 
of

 s
an

d 
vi

si
t: 

ht
tp

://
w

w
w

.s
an

da
tla

s.
or

g/
ro

ck
s-

pi
ct

ur
es

/
C

oastal Term
inology

B
ackshore: Bit of beach that is norm

ally dry, except during extrem
e storm

s etc. w
hen the w

aves 
com

e m
uch further up the beach. 

B
ackw

ash: W
here the sea w

ater is pulled aw
ay from

 the land and back tow
ards sea. 

B
erm

: W
here m

aterial has been pushed up the beach by w
aves, creating a sm

all(ish) ridge. 
C

onstructive w
aves: W

aves that build up a coast line as the sw
ash is stronger than the backw

ash, 
m

eaning m
aterial carried in/by the w

ater is deposited but not pulled back out to sea again. 
D

estructive w
aves: W

aves that erode a coast line. The backw
ash is stronger than the sw

ash, 
transporting m

aterial aw
ay from

 the coast.  
Foreshore: Part of the beach nearest the sea. All is exposed w

hen tide is out, up to the zone that 
can be covered by ‘norm

al’ w
ave w

ash. 
Longshore drift: C

onstructive w
aves hits the coast at an angle of less than 180 degrees to the 

coast, but the backw
ash goes out at 180 degrees. M

aterial is then carried sidew
ays along the coast. 

N
earshore (or inshore): Sea that’s near land, up to low

 w
ater line. 

O
ffshore: D

efinitions vary. G
enerally, out at sea and aw

ay from
 land. 

Sw
ash: W

aves running up the beach. 
Sw

ash zone: C
overed and then exposed by w

ave run-up. M
oves up and dow

n the beach as the 
tide m

oves in and out. 
W

rack line: The highest point w
here the w

aves have deposited debris, both organic and inorganic. 
 Further definitions: http://w

w
w.coastalw

iki.org/w
iki/definitions_of_coastal_term

s

B
ea

ch
 P

ro
fil

e 

C
oastal Erosion: C

ave, A
rch, Stack, Stum

p Form
ation

O
bjects are m

ade up of m
olecules. M

olecules w
iggle too. The frequency that m

olecules 
like to w

iggle at is called their resonant or natural frequency. W
hen light hits a m

olecule, 
the m

olecule w
ill absorb any lightw

aves [colours] that are w
iggling at the sam

e speed as 
the m

olecule likes to w
iggle at [its resonant frequency]. O

nce a colour is absorbed w
e no 

longer see it. W
e only see the colours that w

iggle at a different speed to any of the 
object’s m

olecules’ resonant frequencies, as these colours are reflected back out.

W
hy is the sea blue?

W
ell, often it isn’t, but the colour w

e 
see the w

ater to be is determ
ined 

by a num
ber of factors: 

the w
ater reflecting the colour of the 

sky. 
suspended rock/m

ud/sand particles 
in the w

ater 
suspended organic m

atter - algae, 
nutrients etc. 
things look bluer the further into the 
distance you go; Rayleigh 
scattering 
and of course because w

ater 
particles are blue. 

So in the case of this apple, the m
olecules in the apple skin are absorbing 

all the colours except red, w
hich w

e see reflected back to us. 
Red has the longest w

ave length and the low
est w

iggle factor. 
Blue has one of the shortest w

ave lengths and fastest w
iggle 

factor. Red cannot travel very far through w
ater so w

e stop 
seeing it quite quickly. Blue can travel m

uch further through 
w

ater so w
e can see it a lot further dow

n. H
ow

ever, before long 
no light can get through, so everything looks black.

So w
hy do w

e start to lose colour the deeper under w
ater w

e go?
In short, it is because w

ater is m
uch denser than air and light struggles to get through it.  

The longer answ
er is: 

Light travels in w
aves [think of a 

w
iggling line]. Light of different 

w
avelengths [distance from

 crest [top 
of w

ave] to crest] looks like different 
colours to us. The frequency [the 
num

ber of crests in a given tim
e 

period [speed of the w
iggle]] changes 

w
ith the length of the w

ave - the
longer the w

ave length, the few
er w

iggles w
ill occur in a tim

e period, so the low
er the 

frequency. H
igh frequency m

eans lots of w
iggles, so a shorter w

ave length. The colours 
[light w

avelengths] w
e can see are red, orange, yellow, green, blue, indigo and violet. W

e 
al

l k
no

w
 th

at
 th

e 
de

ep
er

 u
nd

er
 w

at
er

 w
e 

go
, t

he
 g

re
at

er
 w

e 
fe

el
 th

e 
pr

es
su

re
 o

f t
he

 w
at

er
 o

n 
ou

r h
ea

ds
. T

hi
s 

pr
es

su
re

 is
 c

au
se

d 
by

 d
en

si
ty

.

D
en

si
ty

 is
:

In
 a

 b
od

y 
of

 w
at

er
, t

he
 w

ei
gh

t o
f 

th
e 

w
at

er
 o

n 
th

e 
to

p,
 p

us
he

s 
do

w
n 

on
 th

e 
w

at
er

 b
el

ow
. T

hi
s 

m
ea

ns
 a

ll 
th

e 
w

at
er

 m
ol

ec
ul

es
 a

t t
he

 b
ot

to
m

 
ha

ve
 to

 s
nu

gg
le

 u
p 

to
ge

th
er

. 
W

he
n 

th
ey

 a
re

 s
nu

gg
le

d 
up

, t
he

re
 

is
 n

ot
 m

uc
h 

ro
om

 fo
r a

ny
th

in
g 

to
 

ge
t i

n-
be

tw
ee

n 
th

em
. A

s 
a 

re
su

lt 
on

ly
 th

os
e 

th
in

gs
 w

ith
 g

re
at

er
 

de
ns

ity
 w

ill 
be

 a
bl

e 
to

 p
us

h 
th

ei
r 

w
ay

 in
-b

et
w

ee
n 

th
e 

w
at

er
 

m
ol

ec
ul

es
.  

Th
is

 is
 w

hy
 a

 b
ric

k 
w

ill 
si

nk
 (h

ig
h 

de
ns

ity
) a

nd
 a

 fe
at

he
r w

ill 
flo

at
 

(lo
w

 d
en

si
ty

)
W

ith
ou

t t
he

 w
at

er
, g

ra
vi

ty
 

w
ou

ld
 p

ul
l e

ve
ry

th
in

g 
in

/o
n 

th
e 

w
at

er
 d

ow
n,

 b
ut

 th
e 

w
at

er
 m

ol
ec

ul
es

 d
on

’t 
lik

e 
be

in
g 

sq
ui

sh
ed

, s
o 

th
ey

 
pu

sh
 b

ac
k 

up
. I

f s
om

et
hi

ng
 

flo
at

s 
it 

m
ea

ns
 th

e 
fo

rc
es

 
ac

tin
g 

up
 a

re
 b

al
an

ci
ng

 o
ut

 
th

e 
gr

av
ita

tio
na

l f
or

ce
s 

ac
tin

g 
do

w
n.

 
If 

a 
ve

ss
el

, s
uc

h 
as

 a
 

su
bm

ar
in

e,
 w

an
ts

 to
 g

o 
do

w
n 

it 
ne

ed
s 

to
 c

ha
ng

e 
its

 
m

as
s 

[n
um

be
r o

f a
to

m
s 

in
 

an
 o

bj
ec

t] 
so

 th
at

 th
e 

w
at

er
 

ca
n 

no
 lo

ng
er

 p
us

h 
up

 w
ith

 
eq

ua
l f

or
ce

 to
 th

e 
fo

rc
e 

do
w

n 
[g

ra
vi

ty
 x

 m
as

s]
. 

Yo
u 

m
ig

ht
 d

o 
th

is
 b

y 
le

tti
ng

 s
om

e 
of

 th
e 

ve
ss

el
 fi

ll 
up

 w
ith

 w
at

er
, s

o 
it 

w
ill 

si
nk

, 
an

d 
th

en
 p

us
hi

ng
 th

e 
w

at
er

 o
ut

 to
 g

o 
ba

ck
 u

p 
ag

ai
n.

http://www.coastalwiki.org/wiki/definitions_of_coastal_terms
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O
ce

an
: G

k.
 It

 is
 g

en
er

al
ly

 d
efi

ne
d 

as
 a

 s
al

in
e 

[s
al

ty
] b

od
y 

of
 w

at
er

 th
at

 
co

m
po

se
s 

m
uc

h 
of

 th
e 

w
or

ld
’s 

hy
dr

os
ph

er
e 

[to
ta

l m
as

s 
of

 w
at

er
 o

n 
th

e 
pl

an
et

]. 
 

A
 s

ea
: A

ga
in

, g
en

er
al

ly
 d

efi
ne

d 
as

 a
 la

rg
e 

bo
dy

 o
f s

al
t w

at
er

 s
ur

ro
un

de
d 

in
 

pa
rt,

 o
r w

ho
lly

, b
y 

la
nd

. 
Th

e 
se

a:
 P

ar
t o

f t
he

 g
lo

ba
l s

al
tw

at
er

 s
ys

te
m

 th
at

 is
 th

e 
oc

ea
n 

(o
r o

ce
an

s)
, 

e.
g.

 ‘I
’m

 g
oi

ng
 to

 s
ea

’. 

U
nd

ou
bt

ab
ly

 th
os

e 
de

fin
iti

on
s 

ha
ve

 d
on

e 
lit

tle
 to

 h
el

p 
yo

u,
 a

s 
ev

en
 th

os
e 

in
 th

e 
kn

ow
 h

av
e 

di
ffi

cu
lty

 in
 d

ec
id

in
g 

up
on

 s
et

 d
efi

ni
tio

ns
. T

he
re

 is
 e

ve
n 

di
sp

ut
e 

ab
ou

t h
ow

 m
an

y 
oc

ea
ns

 w
e 

ac
tu

al
ly

 h
av

e!
 [T

he
re

 a
re

 a
rg

um
en

ts
 fo

r 1
,3

, 4
 o

r 5
. 

ht
tp

s:
//e

n.
w

ik
ip

ed
ia

.o
rg

/w
ik

i/S
ea

#/
m

ed
ia

/F
ile

:W
or

ld
_o

ce
an

_m
ap

.g
if]

In
 s

ho
rt

, a
 s

ea
 is

 s
m

al
le

r t
ha

n 
an

 o
ce

an
 a

nd
 th

e 
se

a 
ca

n 
be

 u
se

d 
to

 m
ea

n 
pa

rt
 o

f 
th

e 
oc

ea
n.

 S
ea

s 
ar

e 
bi

gg
er

 th
an

 la
ke

s 
(b

ut
 n

ot
 a

lw
ay

s)
, a

nd
 s

ea
s 

ar
e 

sa
lty

 - 
bu

t 
so

m
e 

th
in

gs
 th

at
 a

re
 c

al
le

d 
se

as
, f

or
 e

xa
m

pl
e 

th
e 

Se
a 

of
 G

al
ile

e,
 a

re
 fr

es
hw

at
er

…
 

bu
t i

s 
th

at
 re

al
ly

 a
 la

ke
?!

.

W
hi

le
 th

e 
Se

a 
of

 G
al

ile
e 

m
ay

 te
ch

ni
ca

lly
 b

e 
a 

la
ke

, o
th

er
 th

in
gs

 th
at

 a
re

n’
t c

al
le

d 
a 

se
a 

re
al

ly
 a

re
 s

ea
s.

 F
or

 e
xa

m
pl

e,
 th

e 
Pe

rs
ia

n 
G

ul
f, 

th
e 

En
gl

is
h 

C
ha

nn
el

, t
he

 
D

en
m

ar
k 

St
ra

it,
 th

e 
H

ud
so

n 
B

ay
, t

he
 D

ra
ke

 P
as

sa
ge

, a
nd

 th
e 

G
re

at
 A

us
tr

al
ia

n 
B

ig
ht

. 

Th
e 

Se
a 

of
 T

ra
nq

ui
lit

y 
is

 a
ls

o 
no

t a
 s

ea
, b

ut
 is

 a
 lu

na
r m

ar
e 

- a
 la

rg
e 

pl
ai

n 
on

 th
e 

m
oo

n 
fo

rm
ed

 b
y 

a 
vo

lc
an

ic
 e

ru
pt

io
n.

Th
e 

N
or

th
 S

ea
, h

ow
ev

er
, i

s 
a 

se
a.

 It
 is

 p
ar

t o
f t

he
 A

tla
nt

ic
 O

ce
an

.

N
ow

 th
at

 w
e 

ha
ve

 th
at

 s
tr

ai
gh

t…
 

Panthalassa
C

ontinental D
rift Theory (1911) is the theory that the w

orld is m
ade up of plates 

that float around on sem
i-fluid m

agm
a. A

t one tim
e the land m

ass w
as all 

bulked together in a supercontinent called Pangaea [G
k. all land]. This land 

w
as surrounded by one ocean, Panthalassa [G

k. all w
ater]. 

A
s Pangaea broke up, the  Indian and A

tlantic ocean form
ed in-betw

een the 
land m

asses. The Pacific is w
hat is left of the space that w

as Panthalassa.

A 
m

ed
ite

rr
an

ea
n 

se
a 

is
 m

os
tly

 a
n 

en
cl

os
ed

 s
ea

 w
he

re
 th

er
e 

is
 li

m
ite

d 
ex

ch
an

ge
 o

f w
at

er
 w

ith
 o

ut
er

 o
ce

an
s 

an
d 

ci
rc

ul
at

io
n 

is
 d

om
in

at
ed

 b
y 

sa
lin

ity
 a

nd
 te

m
pe

ra
tu

re
, r

at
he

r t
ha

n 
w

in
d.

 E
xa

m
pl

es
 in

cl
ud

e:
 T

he
 

M
ed

ite
rr

an
ea

n,
 T

he
 A

m
er

ic
an

 M
ed

ite
rr

an
ea

n,
 th

e 
B

al
tic

 s
ea

 a
nd

 B
af

fin
 B

ay

A 
co

nc
en

tr
at

io
n 

ba
si

n:
 w

he
re

 th
e 

w
at

er
 is

 s
al

tie
r t

ha
n 

th
e 

ou
te

r o
ce

an
, e

.g
. 

th
e 

M
ed

.
A 

di
lu

tio
n 

ba
si

n:
 w

he
re

 th
e 

w
at

er
 is

 fr
es

he
r t

ha
n 

th
e 

ou
te

r o
ce

an
, e

.g
. 

B
af

fin
 B

ay
.

The G
reat C

onveyor B
elt, aka, the Therm

ohaline C
irculation, is the w

ay deep 
w

ater currents m
ove around the ocean

Energy from
 w

ind m
oves through the w

ater 
as w

aves, w
hile the w

ater particles 
essentially stay in the sam

e place. It is only 
w

hen the w
aves start to break that the 

w
ater particles on the top m

ove position.

The w
ater particles hitting the land slow

 
dow

n due to the resistance from
 the 

ground, so instead of m
oving in a circular 

m
otion, they begin to m

ove in an elliptical 
[oval] m

otion. These bottom
 particles in 

turn slow
 dow

n the particles above them
, 

but not enough to keep all the particles 
m

oving at the sam
e speed and the colum

n 
upright. The higher particles, although 
slow

ed dow
n, are still m

oving faster than 
the low

er particles, so the higher particles 
start to fall over the top of the low

er 
particles creating surf. They finally hit the 
land as sw

ash. 

R
ip currents, are som

etim
es know

n as riptides, but they are not tides at 
all.  Incom

ing w
aves deposit m

aterial, creating a sandbar. B
ackw

ash 
w

ants to get back w
ith as little resistance as possible, so at the w

eakest 
point in the sandbar, the backw

ash breaks through, creating a gap. A
ll 

backw
ash in that area then w

ants to com
e through the gap. This creates 

a current of w
ater that pulls everything w

ith it back out to sea.

Fe
at

ur
es

 o
f t

he
 o

ce
an

 fl
oo

r

Th
e 

Sh
ip

pi
ng

 
Fo

re
ca

st
 is

 a
 w

ea
th

er
 

fo
re

ca
st

 fo
r t

he
 a

re
as

 
of

 w
at

er
 [w

ea
th

er
 

ar
ea

s]
 a

ro
un

d 
 th

e 
B

rit
is

h 
Is

le
s.

 It
 is

 
br

oa
dc

as
t 4

 ti
m

es
 a

 
da

y 
on

 B
B

C
 R

ad
io

4 
an

d 
th

e 
B

B
C

 W
or

ld
 

Se
rv

ic
e 

an
d 

is
 

pr
od

uc
ed

 b
y 

th
e 

M
et

 
O

ffi
ce

.



5
8

6
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C
ha

ra
ct

er
is

tic
s 

of
 a

 W
av

e

M
os

t w
av

es
 (o

th
er

s 
ar

e 
tid

al
 a

nd
 d

ue
 to

 ts
un

am
is

) a
re

 th
e 

re
su

lt 
of

 
w

in
d.

 T
he

 s
iz

e 
of

 th
e 

w
av

es
 d

ep
en

ds
 o

n 
th

e 
st

re
ng

th
 o

f t
he

 w
in

d,
 h

ow
 

lo
ng

 th
e 

w
in

d 
bl

ow
s 

fo
r a

nd
 th

e 
di

st
an

ce
 (f

et
ch

) o
ve

r w
hi

ch
 th

e 
w

in
d 

bl
ow

s 
in

 a
 s

tr
ai

gh
t l

in
e 

ac
ro

ss
 th

e 
oc

ea
n.

Th
e 

st
ro

ng
er

 th
e 

w
in

d 
an

d 
th

e 
lo

ng
er

 it
 b

lo
w

s 
ac

ro
ss

 th
e 

fe
tc

h,
 th

e 
la

rg
er

 th
e 

w
av

e 
w

ill
 b

ec
om

e.

O
ce

an
 g

yr
es

 a
re

 la
rg

e 
sy

st
em

s 
of

 ro
ta

tin
g 

oc
ea

n 
cu

rre
nt

s.
 T

he
re

 a
re

 5
 

m
aj

or
 g

yr
es

 in
 th

e 
w

or
ld

: N
or

th
 a

nd
 S

ou
th

 P
ac

ifi
c,

 N
or

th
 a

nd
 S

ou
th

 
At

la
nt

ic
 a

nd
 o

ne
 in

 th
e 

In
di

an
 o

ce
an

. 

Th
ey

 a
re

 c
re

at
ed

, p
ar

tly
 b

y 
w

in
d 

cu
rre

nt
s 

an
d 

pa
rtl

y 
by

 th
e 

ro
ta

tio
n 

of
 

th
e 

ea
rth

 [t
he

 C
or

io
lis

 E
ffe

ct
]. 

 A
t t

he
 c

en
tre

 o
f t

he
se

 g
yr

es
 th

e 
w

at
er

 is
 

pr
et

ty
 s

til
l.

O
nc

e 
an

 it
em

 fl
oa

ts
 in

to
 th

e 
gy

re
, 

th
er

e 
is

 n
o 

cu
rre

nt
 to

 le
t i

t d
rif

t o
ut

 
ag

ai
n.

 A
s 

a 
re

su
lt,

 lo
ad

s 
an

d 
lo

ad
s 

of
 ru

bb
is

h 
ha

s 
co

lle
ct

ed
 a

t t
he

 
ce

nt
re

 o
f e

ac
h 

of
 th

es
e 

gy
re

s.
  

Fa
r a

nd
 a

w
ay

 th
e 

bi
gg

es
t i

s 
th

e 
G

re
at

 P
ac

ifi
c 

G
ar

ba
ge

 P
at

ch
. 

Th
er

e 
is

 s
til

l l
ot

s 
of

 b
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Sources: http://www.bbc.co.uk/schools/gcsebitesize/geography/coasts/coastal_processes_rev1.shtml 

http://geographyfieldwork.com/GeographyVocabularyGCSECoasts.htm 

https://en.wikipedia.org/wiki/Beach 

http://publishing.cdlib.org/ucpressebooks/view?docId=kt167nb66r&chunk.id=d3_10_ch02&toc.id=&brand=eschol - beach profile picture 

http://thebritishgeographer.weebly.com/coasts-of-erosion-and-coasts-of-deposition.html - cave-stump formation picture 

https://en.wikipedia.org/wiki/Panthalassa 

https://climate.ncsu.edu/edu/k12/.oceancirculations - The great conveyor belt 

http://nodehillenvironmental.typepad.com/its_all_geography_dude/2007/06/ride_the_wave_m.html - characteristics of a wave 

http://hydraulic.lab.irides.tohoku.ac.jp/app-def/S-102/2014/wp-content/uploads/2014/04/waves_Roeber.pdf - near shore waves 

http://www.swimoutlet.com/blog/about-rip-currents/ - rip currents 

https://cloudman23.wordpress.com/2008/10/02/the-coriolis-effect-in-the-real-world-a-tutorial-part-1/ - gyres 

https://www.bookyourdive.com/blog/2014/3/23/great-pacific-garbage-patch - great pacific garbage patch 

http://inhabitat.com/chris-jordan-documents-the-devestating-impact-of-the-great-pacific-garbage-patch-on-wildlife/ 

http://www.londonwasteclearance.org.uk/news/great-pacific-garbage-patch-facts/ 

http://www.thegeographeronline.net/oceans-and-their-coastal-margins.html - ocean floor 

http://visual.merriam-webster.com/earth/geology/ocean-floor.php - ocean floor features diagram 

http://www.divephotoguide.com/underwater-photography-special-features/article/novice-strobe-starter/ - light under water 

http://www.scuba-monkey.com/underwater-photography-tips-tricks/ 

http://www.cambraicovers.com/UK_Sea_Areas.htm - UK shipping forcast zones 

http://www.ssc.education.ed.ac.uk/BSL/chemistry/densityd.html - density 

http://www.slideshare.net/akhileshbhura/buoyancy - how do boats float? 

wiki for everything. 
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