Oceans Rising: What causes tides? 

Activity 1: Following the tide cycle.

What you will need: Tide Tables: Map of the area related to tide times.

Paper, Thin Cardboard, Some clear plastic, Scissors. Paper Fastener

What to do:

1. Find a chart of the high and low tide times and tide heights for a particular month. Also find the days on which there is a new and a full moon.

2. Pick four consecutive days. Write down the daily tide times for those days.

3. Draw a graph of the tide height against time for the high and low tides in the day. (There may be 3 or 4)

Question: What is the period of time between each high tide?

Extension Activity
Repeat what you have just done but for different days two weeks later.

Questions: 

1. Are the tides the some height?

2. Do the high and low tides occur at the same time?

Next Step:
1. If you can get a map of your island, pick a particular day.

2. Find all the places you have tide information for.

3. Mark off the high tide times over a full day, (24 hours).

Something to think about?

1. Do you notice anything about the pattern?

2. Could you say that the pattern of the high tide times shows up like a wave that travels around island?

3. How would knowing this affect your planning of a fishing trip?

Activity 2.1: Modelling the tides.

What to do:

Step 1.

1. On a piece of clear plastic sheet, copy out the template below. 

2. Cut out the shape and colour in the ocean blue. 

3. Make sure you mark the points A, B, C, and D and the times.
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 Step 2:

1. On a piece of paper, cut out the template below.

2. Colour in the land a different colour. 

3. [image: image4.png]


Paste this onto a piece of cardboard.
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Step 3:

1. Carefully push a paper fastner through the centre of the top plastic piece and then through the bottom piece of card. 

Make sure that the top clear plastic template can turn on top of the bottom piece.

2. Line up the A on the top piece with the one on the bottom piece.

Is this a high tide or low tide at A.

3. Now rotate the piece of plastic so it is 12 noon at A.

Is this high tide or low tide?

4. Continue on to 6 pm and 12 midnight at A. This is like the moon orbiting around the earth.

Questions:

1. How many high and low tides are there in one day?

2. What does the ocean appear to be doing as the moon orbits around the earth?

3. Name the force that attracts the water towards it?

Something to think about?

1. Why is there a bulge of water at the opposite end?

(Hint: This has to something to do a special force called centrifugal force. Here is an example, what happens when you swing a bucket of water over your head?)

2. Do you think the gravitational force of the sun will have any effect on the tides?

3. What is going to happen if the sea levels start to rise? Can you show this on the template model you have made?

Something to find out about?

1. The tide heights are not exactly the same over the 24 hour period. Why does this happen?

2. The tides do not exactly go through a 24 hour period. In fact it is slightly longer. Can you find out why?

Activity 2.2: Spring and Neap Tides.

Predict: When do you think the tides will be at their highest?

What you need: A tide chart for a month. The dates for the new and full moon.

What to do;

1. Draw a graph of the tides for the month. Height is on the y axis. Date is on the x axis. 

2. Mark on the graph, the highest and lowest tide for each day.

3. Mark on the graph, the day on which there is a full moon and the day there is a new moon.

Observe: What do you notice about the tide heights on these days? 

Explanation: 

Can you use the four diagrams below to explain why there are changes in the high tide heights?

(The diagrams show the moon’s position in relation to the earth and sun as it orbits the earth.)
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Oceans Rising 

Activity 3: Will global warming cause the oceans to rise?

Prediction: What do you think? Discuss your ideas with your and write down your group explanation.

These two experiments may help you answer this question and confirm your ideas.?

Activity 3.1: To demonstrate how much water expands on warming.

What you will need: A flask or clear plastic drink bottle: Stopper: Glass tube: (or a straw and a bottle top with a hole drilled through, Blu Tack) Food colouring.
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What to do:

1. Fill the flask almost to the brim with water and a drop of colouring. 

2. Put in the stopper and tube. Press down firmly. If using a straw in a bottle you will need to seal the hole with Blu Tack. Water should rise up the tube.

3. When it has stopped rising mark the tube with a marker pen.

4. Put the flask out in the sun. 

5. After 10, minutes take a look at the flask.

Measure: How far up the tube is the water level now?

Explain: Why has the water moved up the tube.

Something to think about: Can you redesign the experiment to measure the how far the water travels up the tube for every 2oC?

Something more to think about:

For each 1 degree centigrade that the temperature of the water increases, it increases in volume by a factor of 0.00021 or 0.021%. 

· What would be the effect on the volume of water in the ocean of a 1 degree temperature rise?

Well let’s assume that the average depth of the ocean is 3.7 km. If the area that the oceans cover remains pretty much unchanged, then the change in depth will be:

3700 m x 0.00021 = 0.78 m

That means that a 1 degree temperature increase in the oceans will give an almost 80 cm increase in sea level.

· Measure 80cm on a wall up from the ground. Look around you, how much of the area you are standing would be flooded? How much would be clear above the new water level?

This is the worst-case scenario for 2050, the turn of the next century!

Activity 3.2: How much extra water is produced when ice melts.

What you will need: A bowl or container of water: Some ice cubes

What to do: 

1. Fill a container almost full with water.

2. Add 10 –12 ice cubes till the water is just beginning to flow over the edge.

3. Let the ice cubes melt.

Prediction: What do you think will happen?

Measure: Has the height of the water changed once the ice cubes have melted? Did water spill over the side of the container?

Explain: Was there as much change as you expected? Can you explain what has happened?

Question: 

We know that the Greenhouse Effect is warming the oceans and melting the floating ice caps. 

· Which one do you think will have the greatest effect in your lifetime on sea levels? 

· What evidence do you have to support your answer?

A word of caution:

And this is not the whole story. If all the ice on the land melts, and that’s in places like Greenland and Antarctica, then the sea level could rise by 7 metres.

Oceans Rising 

Activity 4: How do we find out the mean sea level?

What you will need: Long length of string, tape measure, meter ruler, sellotape, a marker, a level marker, small weight. You will need to work in groups of at least three.
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%%EndAGDEmbeddedDoc
%%BeginResource: procset Altsys_header 4 0
userdict begin /AltsysDict 300 dict def end
AltsysDict begin
/bdf{bind def}bind def
/xdf{exch def}bdf
/defed{where{pop true}{false}ifelse}bdf
/ndf{1 index where{pop pop pop}{dup xcheck{bind}if def}ifelse}bdf
/d{setdash}bdf
/h{closepath}bdf
/H{}bdf
/J{setlinecap}bdf
/j{setlinejoin}bdf
/M{setmiterlimit}bdf
/n{newpath}bdf
/N{newpath}bdf
/q{gsave}bdf
/Q{grestore}bdf
/w{setlinewidth}bdf
/Xic{matrix invertmatrix concat}bdf
/Xq{matrix currentmatrix mark}bdf
/XQ{cleartomark setmatrix}bdf
/sepdef{
dup where not
{
AltsysSepDict
}
if 
3 1 roll exch put
}bdf
/st{settransfer}bdf
/colorimage defed /_rci xdf
/cntr 0 def
/readbinarystring{
/cntr 0 def
2 copy readstring
{
{
dup
(\034) search
{
length exch pop exch
dup length 0 ne
{
dup dup 0 get 32 sub 0 exch put 
/cntr cntr 1 add def
}
{
pop 1 string dup
0 6 index read pop 32 sub put
}ifelse
3 copy
putinterval pop
1 add
1 index length 1 sub
1 index sub 
dup 0 le {pop pop exit}if
getinterval
}
{
pop exit
} ifelse
} loop
}if
cntr 0 gt
{
pop 2 copy
dup length cntr sub cntr getinterval
readbinarystring
} if
pop exch pop
} bdf
/_NXLevel2 defed { 
_NXLevel2 not { 
/colorimage where {
userdict eq {
/_rci false def 
} if
} if
} if
} if
/md defed{ 
md type /dicttype eq { 
/colorimage where { 
md eq { 
/_rci false def 
}if
}if
/settransfer where {
md eq {
/st systemdict /settransfer get def
}if
}if
}if 
}if
/setstrokeadjust defed
{
true setstrokeadjust
/C{curveto}bdf
/L{lineto}bdf
/m{moveto}bdf
}
{
/dr{transform .25 sub round .25 add 
exch .25 sub round .25 add exch itransform}bdf
/C{dr curveto}bdf
/L{dr lineto}bdf
/m{dr moveto}bdf
/setstrokeadjust{pop}bdf 
}ifelse
/privrectpath { 
4 -2 roll m
dtransform round exch round exch idtransform 
2 copy 0 lt exch 0 lt xor
{dup 0 exch rlineto exch 0 rlineto neg 0 exch rlineto}
{exch dup 0 rlineto exch 0 exch rlineto neg 0 rlineto}
ifelse
closepath
}bdf
/rectclip{newpath privrectpath clip newpath}def
/rectfill{gsave newpath privrectpath fill grestore}def
/rectstroke{gsave newpath privrectpath stroke grestore}def
/_fonthacksave false def
/currentpacking defed 
{
/_bfh {/_fonthacksave currentpacking def false setpacking} bdf
/_efh {_fonthacksave setpacking} bdf
}
{
/_bfh {} bdf
/_efh {} bdf
}ifelse
/packedarray{array astore readonly}ndf
/` 
{ 
false setoverprint 
/-save0- save def
5 index concat
pop
storerect left bottom width height rectclip
pop
/MMdict_count countdictstack def
/MMop_count count 1 sub def
userdict begin
/showpage {} def
0 setgray 0 setlinecap 1 setlinewidth
0 setlinejoin 10 setmiterlimit [] 0 setdash newpath
} bdf
/currentpacking defed{true setpacking}if
/min{2 copy gt{exch}if pop}bdf
/max{2 copy lt{exch}if pop}bdf
/xformfont { currentfont exch makefont setfont } bdf
/fhnumcolors 1 
statusdict begin
/processcolors defed 
{
pop processcolors
}
{
/�΅�ΐ�Πdeviceinfo defed {
deviceinfo /Colors known {
pop deviceinfo /Colors get
} if
} if
} ifelse
end 
def
/printerRes 
gsave
matrix defaultmatrix setmatrix
72 72 dtransform
abs exch abs
max
grestore
def
/graycalcs
[
{Angle Frequency} 
{GrayAngle GrayFrequency} 
{0 Width Height matrix defaultmatrix idtransform 
dup mul exch dup mul add sqrt 72 exch div} 
{0 GrayWidth GrayHeight matrix defaultmatrix idtransform 
dup mul exch dup mul add sqrt 72 exch div} 
] def
/calcgraysteps {
forcemaxsteps
{
maxsteps
}
{
/currenthalftone defed
{currenthalftone /dicttype eq}{false}ifelse
{
currenthalftone begin
HalftoneType 4 le
{graycalcs HalftoneType 1 sub get exec}
{
HalftoneType 5 eq
{
Default begin
{graycalcs HalftoneType 1 sub get exec}
end
}
{0 60} 
ifelse
}
ifelse
end
}
{
currentscreen pop exch 
}
ifelse
printerRes 300 max exch div exch 
2 copy 
sin mul round dup mul 
3 1 roll 
cos mul round dup mul 
add 1 add 
dup maxsteps gt {pop maxsteps} if 
dup minsteps lt {pop minsteps} if 
}
ifelse
} bdf
/nextrelease defed { 
/languagelevel defed not { 
/framebuffer defed { 
0 40 string framebuffer 9 1 roll 8 {pop} repeat
dup 516 eq exch 520 eq or
{
/fhnumcolors 3 def
/currentscreen {60 0 {pop pop 1}}bdf
/calcgraysteps {maxsteps} bdf
}if
}if
}if
}if
fhnumcolors 1 ne {
/calcgraysteps {maxsteps} bdf
} if
/currentpagedevice defed {
currentpagedevice /PreRenderingEnhance known
{
currentpagedevice /PreRenderingEnhance get
{
/calcgraysteps 
{
forcemaxsteps 
{maxsteps}
{256 maxsteps min}
ifelse
} def
} if
} if
} if
/gradfrequency 144 def
printerRes 1000 lt {
/gradfrequency 72 def
} if
/adjnumsteps {
dup dtransform abs exch abs max 
printerRes div 
gradfrequency mul 
round 
5 max 
min 
}bdf
/goodsep {
spots exch get 4 get dup sepname eq exch (_vc_Registration) eq or
}bdf
/BeginGradation defed
{/bb{BeginGradation}bdf}
{/bb{}bdf}
ifelse
/EndGradation defed
{/eb{EndGradation}bdf}
{/eb{}bdf}
ifelse
/bottom -0 def 
/delta -0 def 
/frac -0 def 
/height -0 def 
/left -0 def 
/numsteps1 -0 def 
/radius -0 def 
/right -0 def 
/top -0 def 
/width -0 def 
/xt -0 def 
/yt -0 def 
/df currentflat def 
/tempstr 1 string def 
/clipflatness currentflat def 
/inverted? 
0 currenttransfer exec .5 ge def
/tc1 [0 0 0 1] def 
/tc2 [0 0 0 1] def 
/storerect{/top xdf /right xdf /bottom xdf /left xdf 
/width right left sub def /height top bottom sub def}bdf
/concatprocs{
systemdict /packedarray known 
{dup type /packedarraytype eq 2 index type /packedarraytype eq or}{false}ifelse
{ 
/proc2 exch cvlit def /proc1 exch cvlit def
proc1 aload pop proc2 aload pop
proc1 length proc2 length add packedarray cvx
}
{ 
/proc2 exch cvlit def /proc1 exch cvlit def
/newproc proc1 length proc2 length add array def
newproc 0 proc1 putinterval newproc proc1 length proc2 putinterval
newproc cvx
}ifelse
}bdf
/i{dup 0 eq
{pop df dup} 
{dup} ifelse 
/clipflatness xdf setflat
}bdf
version cvr 38.0 le
{/setrgbcolor{
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
setrgbcolor}bdf}if
/vms {/vmsv save def} bdf
/vmr {vmsv restore} bdf
/vmrs{vmsv restore /vmsv save def}bdf
/eomode{ 
{/filler /eofill load def /clipper /eoclip load def}
{/filler /fill load def /clipper /clip load def}
ifelse
}bdf
/normtaper{}bdf
/logtaper{9 mul 1 add log}bdf
/CD{
/NF exch def 
{ 
exch dup 
/FID ne 1 index/UniqueID ne and
{exch NF 3 1 roll put}
{pop pop}
ifelse
}forall 
NF
}bdf
/MN{
1 index length 
/Len exch def 
dup length Len add 
string dup 
Len 
4 -1 roll 
putinterval 
dup 
0 
4 -1 roll 
putinterval 
}bdf
/RC{4 -1 roll /ourvec xdf 256 string cvs(|______)anchorsearch
{1 index MN cvn/NewN exch def cvn
findfont dup maxlength dict CD dup/FontName NewN put dup
/Encoding ourvec put NewN exch definefont pop}{pop}ifelse}bdf
/RF{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RC}
ifelse
}bdf
/FF{dup 256 string cvs(|______)exch MN cvn dup FontDirectory exch known
{exch pop findfont 3 -1 roll pop}
{pop dup findfont dup maxlength dict CD dup dup
/Encoding exch /Encoding get 256 array copy 7 -1 roll 
{3 -1 roll dup 4 -2 roll put}forall p�΅�ΐ�Πut definefont}
ifelse}bdf
/RCJ{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFJ 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFJ{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCJ} 
ifelse
}bdf
/hasfont
{
/resourcestatus where 
{
pop 
/Font resourcestatus
{ 
pop pop true
}
{ 
false
}
ifelse
}
{
dup FontDirectory exch known
{pop true}
{
256 string
cvs
(fonts/) exch MN
status
{pop pop pop pop true}
{false}
ifelse
}
ifelse
}
ifelse
}bdf
/FDFJ
{
dup 
hasfont 
not 
{ 
pop
/Ryumin-Light-83pv-RKSJ-H
hasfont 
{
/Ryumin-Light-83pv-RKSJ-H
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFJ{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFJ 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/GS {
dup 
hasfont 
{
findfont
exch makesetfont
exch
pop
ts
}
{
pop pop pop
ts
} ifelse
} bdf
/RCK{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFK 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFK{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCK} 
ifelse
}bdf
/hasfont
{
/resourcestatus where 
{
pop 
/Font resourcestatus
{ 
pop pop true
}
{ 
false
}
ifelse
}
{
dup FontDirectory exch known
{pop true}
{
256 string
cvs
(fonts/) exch MN
status
{pop pop pop pop true}
{false}
ifelse
}
ifelse
}
ifelse
}bdf
/FDFK
{
dup 
hasfont 
not 
{ 
pop
/JCsm
hasfont 
{
/JCsm
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFK{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFK 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/RCTC{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFTC 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFTC{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCTC} 
ifelse
}bdf
/FDFTC
{
dup 
hasfont 
not 
{ 
pop
/DFMing-Lt-HK-BF
hasfont 
{
/DFMing-Lt-HK-BF
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFTC{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFTC 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/fps{
currentflat 
exch 
dup 0 le{pop 1}if 
{
dup setflat 3 index stopped
{1.3 mul dup 3 index gt{pop setflat pop pop stop}if} 
{exit} 
ifelse
}loop 
pop setflat pop pop
}bdf
/fp{100 currentflat fps}bdf
/clipper{clip}bdf 
/W{/clipper load 100 clipflatness dup setflat fps}bdf

userdict begin /BDFontDict 29 dict def end
BDFontDict begin
/bu{}def
/bn{}def
/setTxMode{av 70 ge{pop}if pop}def
/gm{m}def
/show{pop}def
/gr{pop}def
/fnt{pop pop pop}def
/fs{pop}def
/fz{pop}def
/lin{pop pop}def
/:M {pop pop} def
/sf {pop} def
/S {pop} def
/@b {pop pop pop pop pop pop pop pop} def
/_bdsave /save load def
/_bdrestore /restore load def
/save { dup /fontsave eq {null} {_bdsave} ifelse } def
/restore { dup null eq { pop } { _bdrestore } ifelse } def
/fontsave null def
end
/MacVec 256 array def 
MacVec 0 /Helvetica findfont
/Encoding get 0 128 getinterval putinterval
MacVec 127 /DEL put MacVec 16#27 /quotesingle put MacVec 16#60 /grave put
/NUL/SOH/STX/ETX/EOT/ENQ/ACK/BEL/BS/HT/LF/VT/FF/CR/SO/SI
/DLE/DC1/DC2/DC3/DC4/NAK/SYN/ETB/CA�΅�ΐ�ΠN/EM/SUB/ESC/FS/GS/RS/US
MacVec 0 32 getinterval astore pop
/Adieresis/Aring/Ccedilla/Eacute/Ntilde/Odieresis/Udieresis/aacute
/agrave/acircumflex/adieresis/atilde/aring/ccedilla/eacute/egrave
/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde/oacute
/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex/udieresis
/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/notequal/AE/Oslash
/infinity/plusminus/lessequal/greaterequal/yen/mu/partialdiff/summation
/product/pi/integral/ordfeminine/ordmasculine/Omega/ae/oslash 
/questiondown/exclamdown/logicalnot/radical/florin/approxequal/Delta/guillemotleft
/guillemotright/ellipsis/nbspace/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide/lozenge
/ydieresis/Ydieresis/fraction/currency/guilsinglleft/guilsinglright/fi/fl
/daggerdbl/periodcentered/quotesinglbase/quotedblbase
/perthousand/Acircumflex/Ecircumflex/Aacute
/Edieresis/Egrave/Iacute/Icircumflex/Idieresis/Igrave/Oacute/Ocircumflex
/apple/Ograve/Uacute/Ucircumflex/Ugrave/dotlessi/circumflex/tilde
/macron/breve/dotaccent/ring/cedilla/hungarumlaut/ogonek/caron
MacVec 128 128 getinterval astore pop
/findheaderfont {
/Helvetica findfont 
} def
end %. AltsysDict
%%EndResource
%%EndProlog

%%BeginSetup

AltsysDict begin
_bfh 
%%IncludeResource: font ArialMT
0 dict dup begin
end 
/f0 /ArialMT FF def
%%IncludeResource: font Arial-BoldMT
0 dict dup begin
end 
/f1 /Arial-BoldMT FF def
%%IncludeResource: font Arial-BoldItalicMT
0 dict dup begin
end 
/f2 /Arial-BoldItalicMT FF def

_efh 
end %. AltsysDict

%%EndSetup
AltsysDict begin 

/onlyk4{false}ndf
/ccmyk{dup 5 -1 roll sub 0 max exch}ndf
/cmyk2gray{
4 -1 roll 0.3 mul 4 -1 roll 0.59 mul 4 -1 roll 0.11 mul
add add add 1 min neg 1 add
}bdf
/setcmykcolor{1 exch sub ccmyk ccmyk ccmyk pop setrgbcolor}ndf
/maxcolor { 
max max max 
} ndf
/maxspot {
pop
} ndf
/setcmykcoloroverprint{4{dup -1 eq{pop 0}if 4 1 roll}repeat setcmykcolor}ndf
/findcmykcustomcolor{5 packedarray}ndf
/setcustomcolor{exch aload pop pop 4{4 index mul 4 1 roll}repeat setcmykcolor pop}ndf
/setseparationgray{setgray}ndf
/setoverprint{pop}ndf 
/currentoverprint false ndf
/cmykbufs2gray{
0 1 2 index length 1 sub
{ 
4 index 1 index get 0.3 mul 
4 index 2 index get 0.59 mul 
4 index 3 index get 0.11 mul 
4 index 4 index get 
add add add cvi 255 min
255 exch sub
2 index 3 1 roll put
}for
4 1 roll pop pop pop
}bdf
/colorimage{
pop pop
[
5 -1 roll/exec cvx 
6 -1 roll/exec cvx 
7 -1 roll/exec cvx 
8 -1 roll/exec cvx
/cmykbufs2gray cvx
]cvx 
image
}
%. version 47.1 on Linotronic of Postscript defines colorimage incorrectly (rgb model only)
version cvr 47.1 le 
statusdict /product get (Lino) anchorsearch{pop pop true}{pop false}ifelse
and{userdict begin bdf end}{ndf}ifelse
fhnumcolors 1 ne {/yt save def} if
/customcolorimage{
aload pop
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
ic im iy ik cmyk2gray /xt xdf
currenttransfer
{dup 1.0 exch sub xt mul add}concatprocs
st 
image
}
ifelse
}ndf
fhnumcolors 1 ne {yt restore} if
fhnumcolors 3 ne {/yt save def} if
/customcolorimage{
aload pop 
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
1.0 dup ic ik add min sub 
1.0 dup im ik add min sub 
1.0 dup iy ik add min sub 
/ic xdf /iy xdf /im xdf
currentcolortransfer
4 1 roll 
{dup 1.0 exch sub ic mul add}concatprocs 4 1 roll 
{dup 1.0 exch sub iy mul add}concatprocs 4 1 roll 
{dup 1.0 exch sub im mul add}concatprocs 4 1 roll 
setcolortransfer
{/dummy xdf dummy}concatprocs{dummy}{dummy}true 3 colorimage
}
ifelse
}ndf
fhnumcolors 3 ne {yt restore} if
fhnumcolors 4 ne {/yt save def} if
/customcolorimage{
aload pop
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
currentcolortransfer
{1.0 exch sub ik mul ik sub 1 add}concatprocs 4 1 roll
{1.0 exch sub iy mul iy sub 1 add}concatprocs 4 1 roll
{1.0 exch sub im mul im sub 1 add}concatprocs 4 �΅�ΐ�Π1 roll
{1.0 exch sub ic mul ic sub 1 add}concatprocs 4 1 roll
setcolortransfer
{/dummy xdf dummy}concatprocs{dummy}{dummy}{dummy}
true 4 colorimage
}
ifelse
}ndf
fhnumcolors 4 ne {yt restore} if
/separationimage{image}ndf
/spotascmyk false ndf
/newcmykcustomcolor{6 packedarray}ndf
/inkoverprint false ndf
/setinkoverprint{pop}ndf 
/setspotcolor { 
spots exch get
dup 4 get (_vc_Registration) eq
{pop 1 exch sub setseparationgray}
{0 5 getinterval exch setcustomcolor}
ifelse
}ndf
/currentcolortransfer{currenttransfer dup dup dup}ndf
/setcolortransfer{st pop pop pop}ndf
/fas{}ndf
/sas{}ndf
/fhsetspreadsize{pop}ndf
/filler{fill}bdf 
/F{gsave {filler}fp grestore}bdf
/f{closepath F}bdf
/S{gsave {stroke}fp grestore}bdf
/s{closepath S}bdf
userdict /islevel2
systemdict /languagelevel known dup
{
pop systemdict /languagelevel get 2 ge
} if
put
islevel2 not
{
/currentcmykcolor
{
0 0 0 1 currentgray sub
} ndf
} if
/tc
{
gsave
setcmykcolor currentcmykcolor
grestore
} bind def
/testCMYKColorThrough
{
tc add add add 0 ne
} bind def
/fhiscomposite where not {
userdict /fhiscomposite
islevel2
{
gsave 1 1 1 1 setcmykcolor currentcmykcolor grestore
add add add 4 eq
}
{
1 0 0 0 testCMYKColorThrough
0 1 0 0 testCMYKColorThrough
0 0 1 0 testCMYKColorThrough
0 0 0 1 testCMYKColorThrough
and and and
} ifelse
put
}
{ pop }
ifelse
/bc4 [0 0 0 0] def 
/_lfp4 {
1 pop 
/yt xdf 
/xt xdf 
/ang xdf 
storerect
/taperfcn xdf
/k2 xdf /y2 xdf /m2 xdf /c2 xdf
/k1 xdf /y1 xdf /m1 xdf /c1 xdf
c1 c2 sub abs
m1 m2 sub abs
y1 y2 sub abs
k1 k2 sub abs
maxcolor 
calcgraysteps mul abs round 
height abs adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
currentflat mark 
currentflat clipflatness 
/delta top bottom sub numsteps1 1 add div def 
/right right left sub def 
/botsv top delta sub def 
{
{
W
xt yt translate 
ang rotate
xt neg yt neg translate 
dup setflat 
/bottom botsv def
0 1 numsteps1 
{
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
taperfcn /frac xdf
bc4 0 c2 c1 sub frac mul c1 add put
bc4 1 m2 m1 sub frac mul m1 add put
bc4 2 y2 y1 sub frac mul y1 add put
bc4 3 k2 k1 sub frac mul k1 add put
bc4 vc
1 index setflat 
{ 
mark {newpath left bottom right delta rectfill}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
/bottom bottom delta sub def
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/bcs [0 0] def 
/_lfs4 {
/yt xdf 
/xt xdf 
/ang xdf 
storerect
/taperfcn xdf
/tint2 xdf 
/tint1 xdf 
bcs exch 1 exch put 
tint1 tint2 sub abs 
bcs 1 get maxspot 
calcgraysteps mul abs round 
height abs adjnumsteps 
dup 2 lt {pop 2} if 
1 sub /numsteps1 xdf
currentflat mark 
currentflat clipflatness 
/delta top bottom sub numsteps1 1 add div def 
/right right left sub def 
/botsv top delta sub def 
{
{
W
xt yt translate 
ang rotate
xt neg yt neg translate 
dup setflat 
/bottom botsv def
0 1 numsteps1 
{
numsteps1 div taperfcn /frac xdf
bcs 0
1.0 tint2 tint1 sub frac mul tint1 add sub
put bcs vc
1 index setflat 
{ 
mark {newpath left bottom right delta rectfill}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
/bottom bottom delta sub def
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/_rfs6 {
/tint2 xdf 
/tint1 xdf 
bcs exch 1 exch put 
/inrad xdf 
/radius xdf 
/yt xdf 
/xt xdf 
tint1 tint2 sub abs 
bcs 1 get maxspot 
calcgraysteps mul abs round 
radius inrad sub abs 
adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
radius inrad sub numsteps1 dup 0 eq {pop} {div} ifelse 
2 div /halfstep xdf 
currentflat mark 
currentflat clipflatness 
{
{
dup setflat 
W 
0 1 numsteps1 
{
dup /radindex xdf
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
/frac xdf
bcs 0
tint2 tint1 sub frac mul tint1 add
put bcs vc
1 index setflat 
{ 
newpath mark 
xt yt radius inrad sub 1 frac sub mul halfstep add inrad add 0 360
{ arc
radindex numsteps1 ne �΅�ΐ�Π
inrad 0 gt or 
{
xt yt 
numsteps1 0 eq
{ inrad } 
{ 
radindex 1 add numsteps1 div 1 exch sub
radius inrad sub mul halfstep add inrad add
}ifelse
dup xt add yt moveto
360 0 arcn 
} if
fill
}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/_rfp6 {
1 pop 
/k2 xdf /y2 xdf /m2 xdf /c2 xdf
/k1 xdf /y1 xdf /m1 xdf /c1 xdf
/inrad xdf 
/radius xdf 
/yt xdf 
/xt xdf 
c1 c2 sub abs
m1 m2 sub abs
y1 y2 sub abs
k1 k2 sub abs
maxcolor 
calcgraysteps mul abs round 
radius inrad sub abs 
adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
radius inrad sub numsteps1 dup 0 eq {pop} {div} ifelse 
2 div /halfstep xdf 
currentflat mark 
currentflat clipflatness 
{
{
dup setflat 
W 
0 1 numsteps1 
{
dup /radindex xdf
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
/frac xdf
bc4 0 c2 c1 sub frac mul c1 add put
bc4 1 m2 m1 sub frac mul m1 add put
bc4 2 y2 y1 sub frac mul y1 add put
bc4 3 k2 k1 sub frac mul k1 add put
bc4 vc
1 index setflat 
{ 
newpath mark 
xt yt radius inrad sub 1 frac sub mul halfstep add inrad add 0 360
{ arc
radindex numsteps1 ne 
inrad 0 gt or 
{
xt yt 
numsteps1 0 eq
{ inrad } 
{ 
radindex 1 add numsteps1 div 1 exch sub
radius inrad sub mul halfstep add inrad add
}ifelse
dup xt add yt moveto
360 0 arcn 
} if
fill
}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/lfp4{_lfp4}ndf
/lfs4{_lfs4}ndf
/rfs6{_rfs6}ndf
/rfp6{_rfp6}ndf
/cvc [0 0 0 1] def 
/vc{
AltsysDict /cvc 2 index put 
aload length dup 4 eq
{pop dup -1 eq{pop setrgbcolor}{setcmykcolor}ifelse}
{6 eq {sethexcolor} {setspotcolor} ifelse }
ifelse
}bdf 
0 setseparationgray
/imgr {1692 1584 2287.28 2425.89 } def 
/bleed 0 def 
/clpr {1692 1584 2287.28 2425.89 } def 
/xs 1 def 
/ys 1 def 
/botx 0 def 
/overlap 0 def 
/wdist 18 def 
0 2 mul fhsetspreadsize 
0 0 ne {/df 0 def /clipflatness 0 def} if 
/maxsteps 256 def 
/forcemaxsteps false def 
/minsteps 0 def 

userdict begin /AGDOrigMtx matrix currentmatrix def end 
vms
-1743 -2077 translate

/currentpacking defed{false setpacking}if 
/spots[

1 0 0 0 (Process Cyan) false newcmykcustomcolor

0 1 0 0 (Process Magenta) false newcmykcustomcolor

0 0 1 0 (Process Yellow) false newcmykcustomcolor

0 0 0 1 (Process Black) false newcmykcustomcolor
]def

/textopf false def
/curtextmtx{}def
/otw .25 def
/msf{dup/curtextmtx xdf makefont setfont}bdf
/makesetfont/msf load def
/curtextheight{.707104 .707104 curtextmtx dtransform
dup mul exch dup mul add sqrt}bdf
/ta2{ 
tempstr 2 index gsave exec grestore 
cwidth cheight rmoveto 
4 index eq{5 index 5 index rmoveto}if 
2 index 2 index rmoveto 
}bdf
/ta{exch systemdict/cshow known
{{/cheight xdf/cwidth xdf tempstr 0 2 index put ta2}exch cshow} 
{{tempstr 0 2 index put tempstr stringwidth/cheight xdf/cwidth xdf ta2}forall} 
ifelse 6{pop}repeat}bdf
/sts{/textopf currentoverprint def vc setoverprint
/ts{awidthshow}def exec textopf setoverprint}bdf
/stol{/xt currentlinewidth def 
setlinewidth vc newpath 
/ts{{false charpath stroke}ta}def exec 
xt setlinewidth}bdf 
/strk{/textopf currentoverprint def vc setoverprint
/ts{{false charpath stroke}ta}def exec 
textopf setoverprint
}bdf 
n
[] 0 d
3.863708 M
1 w
0 j
0 J
false setoverprint
0 i
false eomode
[0 0 0 1]vc
vms
1992 2346.6051 m
1809.5126 2346.6051 L
1809.5126 2077.9928 L
1.0001 w
3.863693 M
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1995.6698 2379.3976 m
1956.9463 2379.3976 L
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1995.6698 2366.3977 L
1995.6698 2379.3976 L
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q
%%IncludeResource: font ArialMT
{
f0 [12 0 0 12 0 0] makesetfont
1956.9463 2369.7977 m
0 0 32 0 0 (Salinity) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1799.8628 2347.1025 m
1746.4791 2347.1025 L
1746.4791 2334.1026 L
1799.8628 2334.1026 L
1799.8628 2347.1025 L
n
q
%%IncludeResource: font ArialMT
{
f0�΅�ΐ
� [12 0 0 12 0 0] makesetfont
1746.4791 2337.5026 m
0 0 32 0 0 (Depth \(m\)) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1802.657 2291.3791 m
1775.9217 2291.3791 L
1775.9217 2278.3793 L
1802.657 2278.3793 L
1802.657 2291.3791 L
n
q
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%%EndAGDEmbeddedDoc
%%BeginResource: procset Altsys_header 4 0
userdict begin /AltsysDict 300 dict def end
AltsysDict begin
/bdf{bind def}bind def
/xdf{exch def}bdf
/defed{where{pop true}{false}ifelse}bdf
/ndf{1 index where{pop pop pop}{dup xcheck{bind}if def}ifelse}bdf
/d{setdash}bdf
/h{closepath}bdf
/H{}bdf
/J{setlinecap}bdf
/j{setlinejoin}bdf
/M{setmiterlimit}bdf
/n{newpath}bdf
/N{newpath}bdf
/q{gsave}bdf
/Q{grestore}bdf
/w{setlinewidth}bdf
/Xic{matrix invertmatrix concat}bdf
/Xq{matrix currentmatrix mark}bdf
/XQ{cleartomark setmatrix}bdf
/sepdef{
dup where not
{
AltsysSepDict
}
if 
3 1 roll exch put
}bdf
/st{settransfer}bdf
/colorimage defed /_rci xdf
/cntr 0 def
/readbinarystring{
/cntr 0 def
2 copy readstring
{
{
dup
(\034) search
{
length exch pop exch
dup length 0 ne
{
dup dup 0 get 32 sub 0 exch put 
/cntr cntr 1 add def
}
{
pop 1 string dup
0 6 index read pop 32 sub put
}ifelse
3 copy
putinterval pop
1 add
1 index length 1 sub
1 index sub 
dup 0 le {pop pop exit}if
getinterval
}
{
pop exit
} ifelse
} loop
}if
cntr 0 gt
{
pop 2 copy
dup length cntr sub cntr getinterval
readbinarystring
} if
pop exch pop
} bdf
/_NXLevel2 defed { 
_NXLevel2 not { 
/colorimage where {
userdict eq {
/_rci false def 
} if
} if
} if
} if
/md defed{ 
md type /dicttype eq { 
/colorimage where { 
md eq { 
/_rci false def 
}if
}if
/settransfer where {
md eq {
/st systemdict /settransfer get def
}if
}if
}if 
}if
/setstrokeadjust defed
{
true setstrokeadjust
/C{curveto}bdf
/L{lineto}bdf
/m{moveto}bdf
}
{
/dr{transform .25 sub round .25 add 
exch .25 sub round .25 add exch itransform}bdf
/C{dr curveto}bdf
/L{dr lineto}bdf
/m{dr moveto}bdf
/setstrokeadjust{pop}bdf 
}ifelse
/privrectpath { 
4 -2 roll m
dtransform round exch round exch idtransform 
2 copy 0 lt exch 0 lt xor
{dup 0 exch rlineto exch 0 rlineto neg 0 exch rlineto}
{exch dup 0 rlineto exch 0 exch rlineto neg 0 rlineto}
ifelse
closepath
}bdf
/rectclip{newpath privrectpath clip newpath}def
/rectfill{gsave newpath privrectpath fill grestore}def
/rectstroke{gsave newpath privrectpath stroke grestore}def
/_fonthacksave false def
/currentpacking defed 
{
/_bfh {/_fonthacksave currentpacking def false setpacking} bdf
/_efh {_fonthacksave setpacking} bdf
}
{
/_bfh {} bdf
/_efh {} bdf
}ifelse
/packedarray{array astore readonly}ndf
/` 
{ 
false setoverprint 
/-save0- save def
5 index concat
pop
storerect left bottom width height rectclip
pop
/MMdict_count countdictstack def
/MMop_count count 1 sub def
userdict begin
/showpage {} def
0 setgray 0 setlinecap 1 setlinewidth
0 setlinejoin 10 setmiterlimit [] 0 setdash newpath
} bdf
/currentpacking defed{true setpacking}if
/min{2 copy gt{exch}if pop}bdf
/max{2 copy lt{exch}if pop}bdf
/xformfont { currentfont exch makefont setfont } bdf
/fhnumcolors 1 
statusdict begin
/processcolors defed 
{
pop processcolors
}
{
/deviceinfo defed {
deviceinfo /Col�΅�ΐ�Πors known {
pop deviceinfo /Colors get
} if
} if
} ifelse
end 
def
/printerRes 
gsave
matrix defaultmatrix setmatrix
72 72 dtransform
abs exch abs
max
grestore
def
/graycalcs
[
{Angle Frequency} 
{GrayAngle GrayFrequency} 
{0 Width Height matrix defaultmatrix idtransform 
dup mul exch dup mul add sqrt 72 exch div} 
{0 GrayWidth GrayHeight matrix defaultmatrix idtransform 
dup mul exch dup mul add sqrt 72 exch div} 
] def
/calcgraysteps {
forcemaxsteps
{
maxsteps
}
{
/currenthalftone defed
{currenthalftone /dicttype eq}{false}ifelse
{
currenthalftone begin
HalftoneType 4 le
{graycalcs HalftoneType 1 sub get exec}
{
HalftoneType 5 eq
{
Default begin
{graycalcs HalftoneType 1 sub get exec}
end
}
{0 60} 
ifelse
}
ifelse
end
}
{
currentscreen pop exch 
}
ifelse
printerRes 300 max exch div exch 
2 copy 
sin mul round dup mul 
3 1 roll 
cos mul round dup mul 
add 1 add 
dup maxsteps gt {pop maxsteps} if 
dup minsteps lt {pop minsteps} if 
}
ifelse
} bdf
/nextrelease defed { 
/languagelevel defed not { 
/framebuffer defed { 
0 40 string framebuffer 9 1 roll 8 {pop} repeat
dup 516 eq exch 520 eq or
{
/fhnumcolors 3 def
/currentscreen {60 0 {pop pop 1}}bdf
/calcgraysteps {maxsteps} bdf
}if
}if
}if
}if
fhnumcolors 1 ne {
/calcgraysteps {maxsteps} bdf
} if
/currentpagedevice defed {
currentpagedevice /PreRenderingEnhance known
{
currentpagedevice /PreRenderingEnhance get
{
/calcgraysteps 
{
forcemaxsteps 
{maxsteps}
{256 maxsteps min}
ifelse
} def
} if
} if
} if
/gradfrequency 144 def
printerRes 1000 lt {
/gradfrequency 72 def
} if
/adjnumsteps {
dup dtransform abs exch abs max 
printerRes div 
gradfrequency mul 
round 
5 max 
min 
}bdf
/goodsep {
spots exch get 4 get dup sepname eq exch (_vc_Registration) eq or
}bdf
/BeginGradation defed
{/bb{BeginGradation}bdf}
{/bb{}bdf}
ifelse
/EndGradation defed
{/eb{EndGradation}bdf}
{/eb{}bdf}
ifelse
/bottom -0 def 
/delta -0 def 
/frac -0 def 
/height -0 def 
/left -0 def 
/numsteps1 -0 def 
/radius -0 def 
/right -0 def 
/top -0 def 
/width -0 def 
/xt -0 def 
/yt -0 def 
/df currentflat def 
/tempstr 1 string def 
/clipflatness currentflat def 
/inverted? 
0 currenttransfer exec .5 ge def
/tc1 [0 0 0 1] def 
/tc2 [0 0 0 1] def 
/storerect{/top xdf /right xdf /bottom xdf /left xdf 
/width right left sub def /height top bottom sub def}bdf
/concatprocs{
systemdict /packedarray known 
{dup type /packedarraytype eq 2 index type /packedarraytype eq or}{false}ifelse
{ 
/proc2 exch cvlit def /proc1 exch cvlit def
proc1 aload pop proc2 aload pop
proc1 length proc2 length add packedarray cvx
}
{ 
/proc2 exch cvlit def /proc1 exch cvlit def
/newproc proc1 length proc2 length add array def
newproc 0 proc1 putinterval newproc proc1 length proc2 putinterval
newproc cvx
}ifelse
}bdf
/i{dup 0 eq
{pop df dup} 
{dup} ifelse 
/clipflatness xdf setflat
}bdf
version cvr 38.0 le
{/setrgbcolor{
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
setrgbcolor}bdf}if
/vms {/vmsv save def} bdf
/vmr {vmsv restore} bdf
/vmrs{vmsv restore /vmsv save def}bdf
/eomode{ 
{/filler /eofill load def /clipper /eoclip load def}
{/filler /fill load def /clipper /clip load def}
ifelse
}bdf
/normtaper{}bdf
/logtaper{9 mul 1 add log}bdf
/CD{
/NF exch def 
{ 
exch dup 
/FID ne 1 index/UniqueID ne and
{exch NF 3 1 roll put}
{pop pop}
ifelse
}forall 
NF
}bdf
/MN{
1 index length 
/Len exch def 
dup length Len add 
string dup 
Len 
4 -1 roll 
putinterval 
dup 
0 
4 -1 roll 
putinterval 
}bdf
/RC{4 -1 roll /ourvec xdf 256 string cvs(|______)anchorsearch
{1 index MN cvn/NewN exch def cvn
findfont dup maxlength dict CD dup/FontName NewN put dup
/Encoding ourvec put NewN exch definefont pop}{pop}ifelse}bdf
/RF{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RC}
ifelse
}bdf
/FF{dup 256 string cvs(|______)exch MN cvn dup FontDirectory exch known
{exch pop findfont 3 -1 roll pop}
{pop dup findfont dup maxlength dict CD dup dup
/Encoding exch /Encoding get 256 array copy 7 -1 roll 
{3 -1 roll dup 4 -2 roll put}forall put definefont}
ifelse}bdf
/RCJ{4 -�΅�ΐ�Π1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFJ 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFJ{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCJ} 
ifelse
}bdf
/hasfont
{
/resourcestatus where 
{
pop 
/Font resourcestatus
{ 
pop pop true
}
{ 
false
}
ifelse
}
{
dup FontDirectory exch known
{pop true}
{
256 string
cvs
(fonts/) exch MN
status
{pop pop pop pop true}
{false}
ifelse
}
ifelse
}
ifelse
}bdf
/FDFJ
{
dup 
hasfont 
not 
{ 
pop
/Ryumin-Light-83pv-RKSJ-H
hasfont 
{
/Ryumin-Light-83pv-RKSJ-H
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFJ{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFJ 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/GS {
dup 
hasfont 
{
findfont
exch makesetfont
exch
pop
ts
}
{
pop pop pop
ts
} ifelse
} bdf
/RCK{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFK 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFK{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCK} 
ifelse
}bdf
/hasfont
{
/resourcestatus where 
{
pop 
/Font resourcestatus
{ 
pop pop true
}
{ 
false
}
ifelse
}
{
dup FontDirectory exch known
{pop true}
{
256 string
cvs
(fonts/) exch MN
status
{pop pop pop pop true}
{false}
ifelse
}
ifelse
}
ifelse
}bdf
/FDFK
{
dup 
hasfont 
not 
{ 
pop
/JCsm
hasfont 
{
/JCsm
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFK{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFK 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/RCTC{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFTC 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFTC{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCTC} 
ifelse
}bdf
/FDFTC
{
dup 
hasfont 
not 
{ 
pop
/DFMing-Lt-HK-BF
hasfont 
{
/DFMing-Lt-HK-BF
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFTC{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFTC 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/fps{
currentflat 
exch 
dup 0 le{pop 1}if 
{
dup setflat 3 index stopped
{1.3 mul dup 3 index gt{pop setflat pop pop stop}if} 
{exit} 
ifelse
}loop 
pop setflat pop pop
}bdf
/fp{100 currentflat fps}bdf
/clipper{clip}bdf 
/W{/clipper load 100 clipflatness dup setflat fps}bdf

userdict begin /BDFontDict 29 dict def end
BDFontDict begin
/bu{}def
/bn{}def
/setTxMode{av 70 ge{pop}if pop}def
/gm{m}def
/show{pop}def
/gr{pop}def
/fnt{pop pop pop}def
/fs{pop}def
/fz{pop}def
/lin{pop pop}def
/:M {pop pop} def
/sf {pop} def
/S {pop} def
/@b {pop pop pop pop pop pop pop pop} def
/_bdsave /save load def
/_bdrestore /restore load def
/save { dup /fontsave eq {null} {_bdsave} ifelse } def
/restore { dup null eq { pop } { _bdrestore } ifelse } def
/fontsave null def
end
/MacVec 256 array def 
MacVec 0 /Helvetica findfont
/Encoding get 0 128 getinterval putinterval
MacVec 127 /DEL put MacVec 16#27 /quotesingle put MacVec 16#60 /grave put
/NUL/SOH/STX/ETX/EOT/ENQ/ACK/BEL/BS/HT/LF/VT/FF/CR/SO/SI
/DLE/DC1/DC2/DC3/DC4/NAK/SYN/ETB/CAN/EM/SUB/ESC/FS/GS/RS/US
MacVec 0 �΅�ΐ�Π32 getinterval astore pop
/Adieresis/Aring/Ccedilla/Eacute/Ntilde/Odieresis/Udieresis/aacute
/agrave/acircumflex/adieresis/atilde/aring/ccedilla/eacute/egrave
/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde/oacute
/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex/udieresis
/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/notequal/AE/Oslash
/infinity/plusminus/lessequal/greaterequal/yen/mu/partialdiff/summation
/product/pi/integral/ordfeminine/ordmasculine/Omega/ae/oslash 
/questiondown/exclamdown/logicalnot/radical/florin/approxequal/Delta/guillemotleft
/guillemotright/ellipsis/nbspace/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide/lozenge
/ydieresis/Ydieresis/fraction/currency/guilsinglleft/guilsinglright/fi/fl
/daggerdbl/periodcentered/quotesinglbase/quotedblbase
/perthousand/Acircumflex/Ecircumflex/Aacute
/Edieresis/Egrave/Iacute/Icircumflex/Idieresis/Igrave/Oacute/Ocircumflex
/apple/Ograve/Uacute/Ucircumflex/Ugrave/dotlessi/circumflex/tilde
/macron/breve/dotaccent/ring/cedilla/hungarumlaut/ogonek/caron
MacVec 128 128 getinterval astore pop
/findheaderfont {
/Helvetica findfont 
} def
end %. AltsysDict
%%EndResource
%%EndProlog

%%BeginSetup

AltsysDict begin
_bfh 
%%IncludeResource: font ArialMT
0 dict dup begin
end 
/f0 /ArialMT FF def
%%IncludeResource: font Arial-BoldMT
0 dict dup begin
end 
/f1 /Arial-BoldMT FF def
%%IncludeResource: font Arial-BoldItalicMT
0 dict dup begin
end 
/f2 /Arial-BoldItalicMT FF def

_efh 
end %. AltsysDict

%%EndSetup
AltsysDict begin 

/onlyk4{false}ndf
/ccmyk{dup 5 -1 roll sub 0 max exch}ndf
/cmyk2gray{
4 -1 roll 0.3 mul 4 -1 roll 0.59 mul 4 -1 roll 0.11 mul
add add add 1 min neg 1 add
}bdf
/setcmykcolor{1 exch sub ccmyk ccmyk ccmyk pop setrgbcolor}ndf
/maxcolor { 
max max max 
} ndf
/maxspot {
pop
} ndf
/setcmykcoloroverprint{4{dup -1 eq{pop 0}if 4 1 roll}repeat setcmykcolor}ndf
/findcmykcustomcolor{5 packedarray}ndf
/setcustomcolor{exch aload pop pop 4{4 index mul 4 1 roll}repeat setcmykcolor pop}ndf
/setseparationgray{setgray}ndf
/setoverprint{pop}ndf 
/currentoverprint false ndf
/cmykbufs2gray{
0 1 2 index length 1 sub
{ 
4 index 1 index get 0.3 mul 
4 index 2 index get 0.59 mul 
4 index 3 index get 0.11 mul 
4 index 4 index get 
add add add cvi 255 min
255 exch sub
2 index 3 1 roll put
}for
4 1 roll pop pop pop
}bdf
/colorimage{
pop pop
[
5 -1 roll/exec cvx 
6 -1 roll/exec cvx 
7 -1 roll/exec cvx 
8 -1 roll/exec cvx
/cmykbufs2gray cvx
]cvx 
image
}
%. version 47.1 on Linotronic of Postscript defines colorimage incorrectly (rgb model only)
version cvr 47.1 le 
statusdict /product get (Lino) anchorsearch{pop pop true}{pop false}ifelse
and{userdict begin bdf end}{ndf}ifelse
fhnumcolors 1 ne {/yt save def} if
/customcolorimage{
aload pop
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
ic im iy ik cmyk2gray /xt xdf
currenttransfer
{dup 1.0 exch sub xt mul add}concatprocs
st 
image
}
ifelse
}ndf
fhnumcolors 1 ne {yt restore} if
fhnumcolors 3 ne {/yt save def} if
/customcolorimage{
aload pop 
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
1.0 dup ic ik add min sub 
1.0 dup im ik add min sub 
1.0 dup iy ik add min sub 
/ic xdf /iy xdf /im xdf
currentcolortransfer
4 1 roll 
{dup 1.0 exch sub ic mul add}concatprocs 4 1 roll 
{dup 1.0 exch sub iy mul add}concatprocs 4 1 roll 
{dup 1.0 exch sub im mul add}concatprocs 4 1 roll 
setcolortransfer
{/dummy xdf dummy}concatprocs{dummy}{dummy}true 3 colorimage
}
ifelse
}ndf
fhnumcolors 3 ne {yt restore} if
fhnumcolors 4 ne {/yt save def} if
/customcolorimage{
aload pop
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
currentcolortransfer
{1.0 exch sub ik mul ik sub 1 add}concatprocs 4 1 roll
{1.0 exch sub iy mul iy sub 1 add}concatprocs 4 1 roll
{1.0 exch sub im mul im sub 1 add}concatprocs 4 1 roll
{1.0 exch sub ic mul ic sub�΅�ΐ�Π 1 add}concatprocs 4 1 roll
setcolortransfer
{/dummy xdf dummy}concatprocs{dummy}{dummy}{dummy}
true 4 colorimage
}
ifelse
}ndf
fhnumcolors 4 ne {yt restore} if
/separationimage{image}ndf
/spotascmyk false ndf
/newcmykcustomcolor{6 packedarray}ndf
/inkoverprint false ndf
/setinkoverprint{pop}ndf 
/setspotcolor { 
spots exch get
dup 4 get (_vc_Registration) eq
{pop 1 exch sub setseparationgray}
{0 5 getinterval exch setcustomcolor}
ifelse
}ndf
/currentcolortransfer{currenttransfer dup dup dup}ndf
/setcolortransfer{st pop pop pop}ndf
/fas{}ndf
/sas{}ndf
/fhsetspreadsize{pop}ndf
/filler{fill}bdf 
/F{gsave {filler}fp grestore}bdf
/f{closepath F}bdf
/S{gsave {stroke}fp grestore}bdf
/s{closepath S}bdf
userdict /islevel2
systemdict /languagelevel known dup
{
pop systemdict /languagelevel get 2 ge
} if
put
islevel2 not
{
/currentcmykcolor
{
0 0 0 1 currentgray sub
} ndf
} if
/tc
{
gsave
setcmykcolor currentcmykcolor
grestore
} bind def
/testCMYKColorThrough
{
tc add add add 0 ne
} bind def
/fhiscomposite where not {
userdict /fhiscomposite
islevel2
{
gsave 1 1 1 1 setcmykcolor currentcmykcolor grestore
add add add 4 eq
}
{
1 0 0 0 testCMYKColorThrough
0 1 0 0 testCMYKColorThrough
0 0 1 0 testCMYKColorThrough
0 0 0 1 testCMYKColorThrough
and and and
} ifelse
put
}
{ pop }
ifelse
/bc4 [0 0 0 0] def 
/_lfp4 {
1 pop 
/yt xdf 
/xt xdf 
/ang xdf 
storerect
/taperfcn xdf
/k2 xdf /y2 xdf /m2 xdf /c2 xdf
/k1 xdf /y1 xdf /m1 xdf /c1 xdf
c1 c2 sub abs
m1 m2 sub abs
y1 y2 sub abs
k1 k2 sub abs
maxcolor 
calcgraysteps mul abs round 
height abs adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
currentflat mark 
currentflat clipflatness 
/delta top bottom sub numsteps1 1 add div def 
/right right left sub def 
/botsv top delta sub def 
{
{
W
xt yt translate 
ang rotate
xt neg yt neg translate 
dup setflat 
/bottom botsv def
0 1 numsteps1 
{
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
taperfcn /frac xdf
bc4 0 c2 c1 sub frac mul c1 add put
bc4 1 m2 m1 sub frac mul m1 add put
bc4 2 y2 y1 sub frac mul y1 add put
bc4 3 k2 k1 sub frac mul k1 add put
bc4 vc
1 index setflat 
{ 
mark {newpath left bottom right delta rectfill}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
/bottom bottom delta sub def
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/bcs [0 0] def 
/_lfs4 {
/yt xdf 
/xt xdf 
/ang xdf 
storerect
/taperfcn xdf
/tint2 xdf 
/tint1 xdf 
bcs exch 1 exch put 
tint1 tint2 sub abs 
bcs 1 get maxspot 
calcgraysteps mul abs round 
height abs adjnumsteps 
dup 2 lt {pop 2} if 
1 sub /numsteps1 xdf
currentflat mark 
currentflat clipflatness 
/delta top bottom sub numsteps1 1 add div def 
/right right left sub def 
/botsv top delta sub def 
{
{
W
xt yt translate 
ang rotate
xt neg yt neg translate 
dup setflat 
/bottom botsv def
0 1 numsteps1 
{
numsteps1 div taperfcn /frac xdf
bcs 0
1.0 tint2 tint1 sub frac mul tint1 add sub
put bcs vc
1 index setflat 
{ 
mark {newpath left bottom right delta rectfill}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
/bottom bottom delta sub def
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/_rfs6 {
/tint2 xdf 
/tint1 xdf 
bcs exch 1 exch put 
/inrad xdf 
/radius xdf 
/yt xdf 
/xt xdf 
tint1 tint2 sub abs 
bcs 1 get maxspot 
calcgraysteps mul abs round 
radius inrad sub abs 
adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
radius inrad sub numsteps1 dup 0 eq {pop} {div} ifelse 
2 div /halfstep xdf 
currentflat mark 
currentflat clipflatness 
{
{
dup setflat 
W 
0 1 numsteps1 
{
dup /radindex xdf
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
/frac xdf
bcs 0
tint2 tint1 sub frac mul tint1 add
put bcs vc
1 index setflat 
{ 
newpath mark 
xt yt radius inrad sub 1 frac sub mul halfstep add inrad add 0 360
{ arc
radindex numsteps1 ne 
inrad 0 gt or 
{
xt yt 
numsteps1�΅�ΐ�Π 0 eq
{ inrad } 
{ 
radindex 1 add numsteps1 div 1 exch sub
radius inrad sub mul halfstep add inrad add
}ifelse
dup xt add yt moveto
360 0 arcn 
} if
fill
}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/_rfp6 {
1 pop 
/k2 xdf /y2 xdf /m2 xdf /c2 xdf
/k1 xdf /y1 xdf /m1 xdf /c1 xdf
/inrad xdf 
/radius xdf 
/yt xdf 
/xt xdf 
c1 c2 sub abs
m1 m2 sub abs
y1 y2 sub abs
k1 k2 sub abs
maxcolor 
calcgraysteps mul abs round 
radius inrad sub abs 
adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
radius inrad sub numsteps1 dup 0 eq {pop} {div} ifelse 
2 div /halfstep xdf 
currentflat mark 
currentflat clipflatness 
{
{
dup setflat 
W 
0 1 numsteps1 
{
dup /radindex xdf
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
/frac xdf
bc4 0 c2 c1 sub frac mul c1 add put
bc4 1 m2 m1 sub frac mul m1 add put
bc4 2 y2 y1 sub frac mul y1 add put
bc4 3 k2 k1 sub frac mul k1 add put
bc4 vc
1 index setflat 
{ 
newpath mark 
xt yt radius inrad sub 1 frac sub mul halfstep add inrad add 0 360
{ arc
radindex numsteps1 ne 
inrad 0 gt or 
{
xt yt 
numsteps1 0 eq
{ inrad } 
{ 
radindex 1 add numsteps1 div 1 exch sub
radius inrad sub mul halfstep add inrad add
}ifelse
dup xt add yt moveto
360 0 arcn 
} if
fill
}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/lfp4{_lfp4}ndf
/lfs4{_lfs4}ndf
/rfs6{_rfs6}ndf
/rfp6{_rfp6}ndf
/cvc [0 0 0 1] def 
/vc{
AltsysDict /cvc 2 index put 
aload length dup 4 eq
{pop dup -1 eq{pop setrgbcolor}{setcmykcolor}ifelse}
{6 eq {sethexcolor} {setspotcolor} ifelse }
ifelse
}bdf 
0 setseparationgray
/imgr {1692 1584 2287.28 2425.89 } def 
/bleed 0 def 
/clpr {1692 1584 2287.28 2425.89 } def 
/xs 1 def 
/ys 1 def 
/botx 0 def 
/overlap 0 def 
/wdist 18 def 
0 2 mul fhsetspreadsize 
0 0 ne {/df 0 def /clipflatness 0 def} if 
/maxsteps 256 def 
/forcemaxsteps false def 
/minsteps 0 def 

userdict begin /AGDOrigMtx matrix currentmatrix def end 
vms
-1810 -2101 translate

/currentpacking defed{false setpacking}if 
/spots[

1 0 0 0 (Process Cyan) false newcmykcustomcolor

0 1 0 0 (Process Magenta) false newcmykcustomcolor

0 0 1 0 (Process Yellow) false newcmykcustomcolor

0 0 0 1 (Process Black) false newcmykcustomcolor
]def

/textopf false def
/curtextmtx{}def
/otw .25 def
/msf{dup/curtextmtx xdf makefont setfont}bdf
/makesetfont/msf load def
/curtextheight{.707104 .707104 curtextmtx dtransform
dup mul exch dup mul add sqrt}bdf
/ta2{ 
tempstr 2 index gsave exec grestore 
cwidth cheight rmoveto 
4 index eq{5 index 5 index rmoveto}if 
2 index 2 index rmoveto 
}bdf
/ta{exch systemdict/cshow known
{{/cheight xdf/cwidth xdf tempstr 0 2 index put ta2}exch cshow} 
{{tempstr 0 2 index put tempstr stringwidth/cheight xdf/cwidth xdf ta2}forall} 
ifelse 6{pop}repeat}bdf
/sts{/textopf currentoverprint def vc setoverprint
/ts{awidthshow}def exec textopf setoverprint}bdf
/stol{/xt currentlinewidth def 
setlinewidth vc newpath 
/ts{{false charpath stroke}ta}def exec 
xt setlinewidth}bdf 
/strk{/textopf currentoverprint def vc setoverprint
/ts{{false charpath stroke}ta}def exec 
textopf setoverprint
}bdf 
n
[] 0 d
3.863708 M
1 w
0 j
0 J
false setoverprint
0 i
false eomode
[0 0 0 1]vc
vms
2059 2370.6051 m
1876.5126 2370.6051 L
1876.5126 2101.9928 L
1.0001 w
3.863693 M
S 
n
2062.6698 2403.3976 m
2023.9463 2403.3976 L
2023.9463 2390.3977 L
2062.6698 2390.3977 L
2062.6698 2403.3976 L
n
q
%%IncludeResource: font ArialMT
{
f0 [12 0 0 12 0 0] makesetfont
2023.9463 2393.7977 m
0 0 32 0 0 (Salinity) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1866.8628 2371.1025 m
1813.4791 2371.1025 L
1813.4791 2358.1026 L
1866.8628 2358.1026 L
1866.8628 2371.1025 L
n
q
%%IncludeResource: font ArialMT
{
f0 [12 0 0 12 0 0] makesetfont
1813.�΅�ΐ
ά4791 2361.5026 m
0 0 32 0 0 (Depth \(m\)) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1869.657 2315.3791 m
1842.9217 2315.3791 L
1842.9217 2302.3793 L
1869.657 2302.3793 L
1869.657 2315.3791 L
n
q
%%IncludeResource: font ArialMT
{
f0 [12 0 0 12 0 0] makesetfont
1842.9217 2305.7793 m
0 0 32 0 0 (1000) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1869.657 2259.8773 m
1842.9217 2259.8773 L
1842.9217 2246.8775 L
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What to do: Getting the gear together.

First thing to do is to make a level.  This is a home-made spirit level.

Find a small plastic test tube with a screw lid. Fill the small test tube so that it is almost full with water (or cooking oil). Leave a small air bubble. Screw on the lid. The air bubble should move freely in the test tube.

Secure the test tube to the middle of a metre ruler. Sellotape will do

At one end of the ruler tie a one metre length of string.
Finding the profile: Do this at low tide.

At the top of the beach, hold the ruler level and let the string hang down.
Make sure the ruler is level.

Another student lifts the string so the weight is just touching the sand. 

Measure the length of string hanging from the ruler and touching the sand. 

The third student can record the height.

Move the end of the ruler to the place in the sand where the string reached and do the same thing again. 


Continue this until you reach the low tide mark.

Now use graph paper and use these measurements to draw a profile.

Mark the high tide mark and the low tide points.

This is an example





1. Now draw a line between the two marks, high water and low water. This is called the foreshore.

2. Mark a point on the fore shore halfway between the low tide and high tide marks. This is the mean point for the sea level.

What to do next:

You have measured the distance between high and low tides. If possible take this measurement over the period of a month and record the state of the moon and weather. 

Can you explain:

1. What could be altering the height of the sea?

2. How large an effect is it having?

3. What is the change in the heights of the high and the low tide marks over the month?

4. How does the mean (average) sea height change over the month?
Can you guess:

1. How will the water level marks change if the oceans start to rise?

2. Will the water levels at high tide start to affect the land behind the beach?

3. How high will the sea level have to rise before it reaches the land behind the shore? (Allowing for everything else staying the same?)

Oceans Rising 

Activity 5: Sea levels, past, present and future!

What you will need: Graph paper, Ruler: Pencil.

What to do:

The sea has never been always at the same level. For a variety of reasons ranging from climate to geological the sea levels have changed.

Using a technique known as Thorium/Uranium dating, sea level has been estimated off the coral reefs of Papua New Guinea for the last 250 thousand years.

	Thousand years before today
	Metres below present sea level
	
	

	0 (Today)
	0
	130
	5

	10
	23
	140
	16

	20
	119
	150
	123

	30
	54
	160
	11

	40
	44
	170
	30

	50
	72
	180
	57

	60
	55
	190
	87

	70
	71
	200
	46

	80
	22
	210
	32

	90
	59
	220
	7

	100
	20
	230
	25

	110
	48
	240
	12

	120
	27
	250
	32


Plot a graph showing how the sea level has changed over the last 250 thousand years. 

1. Start with the x-axis on 250 thousand and work up to 0 (today). 

2. On the y-axis start at 0 and go downward to a maximum of 140m

Question: 

How has the sea level varied over this period of time?

That was the past. Now what do scientists predict for the future?

The data is based on models that scientists use to predict the changes in sea level as the oceans increase in temperature. These figures were dated from 1990.

	Year
	Change in average sea level 
	
	

	
	Lowest Estimate

(cm)
	Best Guess Estimate (cm)
	Worst Case Estimate (cm)

	1990
	0
	0
	0

	2000
	1
	4
	10

	2010
	2
	8
	20

	2020
	3
	14
	30

	2030
	4
	20
	41

	2040
	4.5
	25
	52

	2050
	5
	30
	63


Draw a graph of the possible changes in sea level over the sixty years from 1990.

1. Put the years along the x-axis. 

2. The average sea level should be on the y-axis. 

3. You will have a line for each estimate.

Something to think about:

What effect do you think the sea level change will have in your area? 

(You could do this for each of the estimates).

Something extra: 

· Can you predict how badly the coastal areas will be affected and to what extent? If you can, get hold of a map of your area or nearest coastal area showing the heights of the land above sea level. (These are shown by contours).

· Make a rough copy of the map, showing towns, villages, rivers, hills and valleys.

· See if you can shade in the areas that will be most affected by a 30 cm increase in sea level.

· Go down to the beach. Work out where the low and high tide marks would be. How much higher would the high tide mark be?
· Could this affect any areas inland on your island?
Oceans Rising: El Nino 

Activity 6.1: El Nino: an example of what can happen when ocean temperatures change.

Ocean Temperatures and El Nino?


El Nino is a weather pattern that occurs periodically over the Pacific Ocean. Its effects are felt world-wide. 

It involves a change in ocean temperatures across the mid Pacific Ocean linked to a decrease in the intensity of the seasonal South East Trade Winds. El Nino got its name from the fisherman of South America. They recognised this weather pattern as being responsible for its poor fishing.

The change occurs when the trade winds that blow from the east of the Pacific Ocean to the west weaken.

The information you are going to use originated with the El Nino of 1997 -1998

Look at the satellite information:

1. Which way did the warm water travel?

2. When was the El Nino at its maximum? How do we know?

3. How long did it take for the El Nino to disappear?


How does El Nino affect the height of the oceans?

In this exercise, you are going to use satellite information to show how the sea level changes with an El Nino weather pattern.  The Pacific maps you are given show contour lines, which give the changes in sea level height through the El Nino period 1997 to 1998.

Your teacher will give you a set of maps to colour in. Each colour refers to a height above or below the average sea level.

Colour the maps using the following key:

	Colour code
	1 = Purple
	2 = Blue
	3 = Lt Blue
	4 = Green
	5 = Yellow
	6 = Orange
	7 = Red

	Sea Level Height

(cm)
	- 20 
	-10
	  -5
	0
	  +5
	 10
	20





Use your coloured maps to answer these following questions: 

1. What is the highest the sea reached? Where was this?

2. What is the lowest point the sea reached? Where was this?

3. What is the difference in sea level height?

4. Describe how the sea appeared to move over the year. 

5. Can you find your location on the map? 

6. What happened to the height of the sea in your location over the year?

Activity 6.2: Make Your Own El Nino

Purpose: Your teacher will set up a demonstration of what happens to the trade winds in an EL Nino cycle and the effect it has on ocean “upwelling”.

Materials:

Clear plastic oblong container (approx. 45cm x 10cm x 10cm)  

(If not available clear plastic food containers will do),

Water,

Cooking oil, (something like clear turps or mineral oil will also work)

Blue food colouring,

Hair dryer

A map of the Pacific Ocean

How the demonstration will be set this up:

1. Fill the tray with water to within 2cm of the top.

2. Add blue food colouring to the water to give the effect of a blue ocean. 

3. Do not stir the food colouring but allow some to settle on the bottom to give a darker colour. This will show the upwelling.

4. Gently pour the oil over the surface of the water. Allow to settle so that you have two layers.

5. Mark one end of the container west (Indonesia) and the other end east (South America.)

6. Plug in hair dryer. Note keep it away from any water spills.

What does the model represent?

· The liquids in the plastic container represent a slice across the equatorial Southern Pacific Ocean. 

· The oil represents the warm layer of surface water that has been heated by the sun. 

· The blue water represents the colder water below the surface warm layer which has traveled through from the colder southern regions.

· The hairdryer is about to represent the trade winds.

What to do:

1. Turn on the hairdryer so giving a strong blast of air (no heat needed) and direct the ‘wind’ across the surface of the oil-topped water from the East (South America) to the West (Indonesia). 

2. After the wind has been blowing for a period of time add a few drops of food colouring to the “west” end of the tank. (It should sink to the bottom.)

3. Keep the wind blowing.


Question:

What effect this has on the “warm” and “cold” water? Draw what you see happening.

(It should be possible show the upwelling of cold water to the surface.)

Prediction: What would happen if the “Trade Winds” do not blow or are not as strong:

Turning off the “trade winds”. 

Do this by turning down the speed of the hairdryer or moving it further away from the surface of the “ocean” to represent weaker winds. 

What is happening when the trade winds are not as strong?

Do the observations fit the predictions?

Draw what you see what happening.

Activity 6.3: El Nino, the explanation.

The “warm” water is pushed across the Pacific and piles up in the West (Indonesia)  as it is blown by the “trade winds” (hair dryer). This is what we would normally expect to happen in the equatorial Pacific Ocean. 

The blue food represents the cold water and you may notice that the bottom moves upwards towards the surface at the eastern end (South America). This is upwelling which, in the Pacific Ocean, brings nutrient-rich bottom waters to the surface. Plankton feed on the nutrients, and in turn fish feed on the plankton, so these areas tend to be rich in fish and other sea life.

When the trade winds do not happen or are weaker. The “warm” water moves back across the “ocean” from the west (Indonesia) to the east (South America). This movement of warm water is what happens in the ocean during an El Nino condition. (You may need to do this several times to observe the movement.)

This stops the upwelling and prevents the nutrients flowing to the plankton. The result is poor fishing.

The warm water also deflects up and down the coastline of South and North America, and this creates other problems.

Extension: 

1. How do you think the warm water is moved  across the world’s oceans?

2. What do you think will happen to the air above the warm water in terms of how much moisture the air can hold?  (The air warms and holds more moisture from the evaporation of seawater – the water cycle)

3. If the body of warm water spreads across the Pacific Ocean, what will happen to number of cyclones that could occur in your region?

Activity 7.1: What is happening and what can we do?

A lot of work is being done by scientists to understand the role of the oceans, atmosphere and how they affect the weather.

One thing is definitely known: The Greenhouse Effect is caused the increase on Carbon Dioxide in our atmosphere. This is changing our climate.

The changes include:

· Warming of the earth’s atmosphere, 

· Sea levels rising, 

· Change in weather patterns e.g. more droughts or more rainfall in some areas, 

· Change in agriculture practices, 

· New health threats caused by unfamiliar diseases, 

· Lack of drinking water, 

· Threats to wildlife and coral reefs, 

Survey: What do people think is happening?

What you will need: Pen and large sheets of paper. Groups of 3-4 people.

What to do:

In your group decide on a series of questions that you think might tell you something about what people think about climate change. 

They can be simple questions like:

· Do we seem to be getting more rain?

· Are we getting more storms?

· Is the fishing as good as it used to be?

· How has the reef near the village changed?

· Is the sea coming up the beach further?

There are many more, but decide on the five best ones.

Now decide who you are going to ask. Who would be the best people to get your information from? Who has lived in your village for a long time? Each group member should ask at least 3 people.

When you have the information: 

Draw up a table to record people’s comments. Think of ways that you can group their answers. 

It could be something like this:

	NAMES
	More rain
	More storms
	More cloud
	Less rain

	Joe
	
	
	
	

	Mary
	
	
	
	


1. Look for any common statements recorded by people in your group. 

2. Is there anything in common about what the people you surveyed think is happening to the climate?

Could you rewrite any of these as issues.
Activity 7.2: Looking for Solutions

What you will need: Pen and large sheets of paper. Groups of 3-4 people.

What to do: The sheet below is called an Environmental Action Planner.

Divide up your large sheet of paper into the sections shown on the template.

1. Pick one of the issues from your survey above. 

2. Write this into the box on the sheet: “What is the Issue?”

3. Work your way through the rest of the boxes. 

4. You don’t have to do them in any particular order. 

5. You may find that there are a lot of things to consider and you have to cut down on these in order to make it workable.

Remember: Your solutions need to be workable for you.

Environmental Action Planner


Oceans Rising: SOME ACTIVITIES LOOKING AT SALTWATER.

A Starter Activity: What is Density?

What you will need: Some blocks of wood (preferably cubes): A block of plastic: A book: Blocks of different metals: A set of scales: A ruler.

Prediction: Rank the objects in what you think is from the densest to the least dense.
What to do: 

1. Using the ruler, measure the length, width and height of the objects to the nearest centimetre.

2. Use these measurements to calculate the volume of the object. (This will give the volume in cubic centimetres).

The formula is: 

Volume = Length x Width x Height

3. Now weigh each object on the scales to the nearest gram.

When you have recorded this information, calculate the density of each object.

The formula is:

Density = Mass/Volume

4. Now rank the objects in order of the densest to the least dense.

5. How close were you to your original ranking?

Something to think about:

Density tells us something about how tightly packed the particles are. 

Which object would be the densest of the ones you measured?

The density of fresh water is very close to 1g/cm3.

Objects that are denser than water will sink. Those, which are less dense, will float. Group your objects into those that will sink and those that will float.

Extension: Find out a way of measuring the density of unusually shaped objects such as stones.

Activity 1: Stuff to do with Sea Water.  (An introduction to some of the properties of seawater.)

Explain: Why is Sea Water salty? Where does the salt come from? Discuss your ideas as a group and draw or write out your final ideas on a large sheet of paper for class discussion.

Activity: Where does the salt go?

Prediction: Does adding salt to the water change the volume occupied by the water?

What you will need: A large jar (or a large measuring cylinder): Marker pen: Salt: A tablespoon: Water.

What to do: 

1. Fill the large container 3/4 full with water.

2. Mark the level of the water in the container.

3. Add a tablespoon of salt. Stir and wait until it has dissolved.

4. Keep doing this until there is just a little bit of salt left on the bottom of the container.

5. Check the water level on the side of the container.

Observe: What happens to the water level before and after adding salt?

Explain: If the water and salt are made up of particles how can what has happened be explained? (Use pictures to help you explain what has happened if you wish).

Question: 

1. Density is a measure of how tightly the particles of something are packed in the same amount of space. For instance a kilogram of salt occupies more space than a kilogram of lead. 

2. Would one litre of Sea Water weigh more/ the same/ or less/ then one litre of Freshwater?

3. Can you explain why?

4. What do you think the density of Sea Water would be like compared to Fresh Water?

Activity 2: What makes Seawater different?

Prediction: Will seawater and freshwater mix?

What you will need: 2 x 250ml beakers or large glass jars: Salt: Blue food colouring: Red food colouring: 2 small clear containers about 50 ml will do:

2 droppers: Tablespoon: Marker pen.


What to do:

1. Pour enough water into the large glass containers so they are half full.

2. Put a tablespoon of salt into one of the containers and stir until the salt has dissolved.

3. Write salt water on this container.

4. Write fresh water on the other container.
5. Pour 2cm  of the salty water into one of the small containers 

6. Add blue colouring to this salty water until it is dark blue.

7. Label the small container “Salt Water.”

8. Pour 2cm freshwater into the other small container 

9. Add the red food colouring so that the water turns light red.

10. Label it “Fresh Water.”

11. Use a dropper and gently add some drops of the “blue” salt water to the large container of clear fresh water.

12. Use the dropper and gently add some drops of the “red” fresh water to the large container of salt water.

13. Observe: 

· Draw what happens to the seawater? 

· Does it mix with the fresh water? 

· Does it float or sink? 

· Use colours in your drawing to show what is happening?

1. Now use a clean dropper and add some drops of red freshwater to the clear seawater in the large container.

Observe: Draw what happens to the red fresh water? Does it mix with the seawater? Does it float or sink? Use colours in your drawing to show what is happening?

Explain: Can you think of a reason for what you see happening when freshwater and seawater come together?

Questions:

What do you think happens when it rains out at sea? 

Does the rainwater and sea water mix straight away?

Something Extra: What does an Argo Float measure?

An Argo float looks at the amount of salt (salinity) of the water as it comes to the surface. The profiles below come from the data from two floats that were close to each other in the equatorial regions. How could you explain the difference in the salinity levels of the water? (Hint: before and after a heavy rainstorm )


Why could this be important information?

What would cause the rainwater and sea water to eventually mix?

Activity 3: Comparing the behaviour of warm water to cold water.

Something to read: The temperature of sea water varies all over the world. The ocean waters near the Artic and Antarctic will be considerably colder than the water near the Equator.

The temperature of the water affects its density. This in turn affects how the water moves in the ocean, and the way deep ocean currents move.

Prediction: What do you think will happen when warm and cold water meet each other?

What you will need: Iced water: Very hot water: A large clear container (500 ml beaker): 2 small containers (30 ml beakers): Red and Blue food colouring: 2 droppers.

What to do:

1. Fill the large container 3/4 full with tap water and place it on a table to allow the water to settle. This allows it to reach the same temperature as the room.

2. Pour some hot water into one of the small containers so that it is half full.

3. Put some drops of RED food colouring into the hot water to make it dark red.

4. Pour some iced water into the other container.

5. Put some drops of BLUE food colouring into the iced water to make it dark blue.

6. Using the dropper gently add some drops of hot red water to the water in the large container. Then add drops of blue iced water to the same large container of water.

Observe: What happens to the hot and cold water. Do they mix?

Draw pictures using Red and Blue colouring pencils to show what happens to the water. You may need to do several pictures over a period of time.

Explain: What happens to the cold water? Why do you think this happens?

What happens to the warm water? Why do you think this happens?

What do you think will happen when cold water from the Polar Regions meets up with warmer water from the equator?

Extension: Hold a straw at the edge of the top of the beaker so that it is parallel to the water surface. Blow gently through the straw. What happens to the water? 

What does an Argo Float measure?

The picture shows the temperature profile taken from an Argo float near the equator.




Activity 4: Where does the melted ice water go?

Prediction:  What do you think will happen to the water as the ice melts on the surface?

What you will need: Beaker, Water, Ice cubes (coloured with food colouring).

What to do: 

1. Fill the beaker 3/4 full with water.

2. Place the coloured ice cube on the surface of the water.

3. Watch what happens.

Observation:

Use coloured pencils to show what has happened.

Explain: 

1. Why do you think this is happening?

2. What so this mean will happen to the fresh cold water from the molten ice caps?
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