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iNTRODUCTION

This report presents temperature and salinity data observed duri ng 1968 at shoreline stati ons along the west coast of
North America from the Strai t of Juan de Fuca , Washington, to La Jolla, California. Also included are data from
shore stations reporting to Oregon State University . The data consist of monthly means , ranges and standard devia-
tions based on daily observatior a. j~paily temperature and salinity values from which the means were derived are
reproduced by computer for La itet~distribution and are available, upon request, for the cost of reproduction.

Various agencies and volunteers have participated in the collection of these data . The agencies are: Hopkins Marine
Station, U. S. Coast and Geodetic Survey, U. S. Coast Guard , the California State Park System, Mendocino County,
Oregon State University, Pacific Gas and Electric Company, and Scripps Institution of Oceanography of the University
of California, San Diego. We are also indebted to all volunteer observers and to staff members of Scripps who have
tabulated the data and compiled the statistics.

Temperature readings and water samples are obtained from surf and sandy beaches , off rocky cliffs and ledges,
over the sides of lightships and off piers , depending upon the station location. Temperatures have been listed as
reported with no attempt to screen or eliminate observers’ errors. The assumption is made that thermometer
accuracies are equivalent to the reading accuracies noted below.

All stations, excluding the U. S. Coast and Geodeti c Survey and those reporting to Oregon State University , are
maintained in cooperation with Scripps Institution of Oceanography . At these cooperative stations , temperatures are
taken by obtaining a sample of Water in a container, then measuring the temperature of the sample by immersion of
a high-grade mercury thermometer supplied and calibrated by Scripps. At Scripps Pier, Balboa , San Clemente, and
Doheny Beach, temperature readings are listed to 0.01 ° C. Shelter Cove temperatures were reported to 1.0 ° F;
Ventura Marina to 0.5 ° F, and Bodega Bay (January 1 through March 6, and May 15 through December 31) and Santa
Cruz (January 1 through August 31) to 0.1~ F. The Fahrenheit temperatures were converted and listed to the nearest
0.1° C. At all other cooperative stations, and at Bodega Bay (March 7 through May 14) and Santa Cruz (September 1
through December 31), temperatures were reported to 0. 1C C.

Salinities for Scripps Pier, Balboa, Blunts Reef, S. E. Farallon Island , Pacifi c Grove, San Clemente and Ventura
Marina are obtained from sea—wate r samples in special salinity bottles supplied by Scripps . Water samples are
forwarded to Scripps once a month for determination by salinometer. Salini ties are listed in hundredths of a part
per thousand. Values of maximum salini ties may possibly be in error , due to evaporation or contamination of the
samples in the bottles.

Each month, the U. S. Coast and Geodetic Survey sends to Scripps Institution daily temperature and density values
from four tide stations, located at Neah Bay, Washington , and Avila , Crescent City and Santa Monica , Califorma.
Temperature readings for Avila and Santa Monica are liste d to 1.0 S F; for Neah Bay and Crescent City, to 0.5 °F.
These Fahrenheit readings have been converted and are listed to the nearest 0.1°C. The density values are ob-
tained by hydrometer and are converted at Scripps to salinity values listed in tenths of a part per thousand . Reported
salinitles exceeding 34%~ may be due to faulty density determinations. Salinities less than 307k are due to local pre-
cipitation or fresh water runoff . Neither are representative of offshore oceanic waters.

Temperature data from stations reporting to Oregon State University were taken with calibrated thermometers con-
tained in plastic-lined , brass , protecting enclosures. The thermometers were calibrated against a standard and
read to the nearest 0.1°C. The observations are considered accurate to approximately ± 0 .2 °C.

Most salinity data from Oregon State University were determined by hydrometer readings and tables . Hydrometers
were calibrated against an inductive salinometer which has an accuracy of about aO.003Z. . The accuracy of salinity
determined by a corrected hydrometer is believed to be *0.4~~ . At Newport Marine Science Center, salinities were
run on an inductive salinometer. Salinities reported in excess of 34 .4 ?~ are doubtful values and possibly are due to -

salt residue accumulating on the measuring equipment. At Depoe Bay, samples are taken from an aquarium intake —~

pipe. The ocean side of this pipe is located in a tidal pool which apparently has high evaporation. It is isolated its Sectiba ~~
from the ocean more than one-half the tidal cycle. ~~,w eun Ssctioii 0
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SURFACE-TEMPERATURE STATIONS
IN GEOGRAPHICAL ORDER

Station Name Position Location

Washington
Neah Bay 48 °22. O’N, 124 °37.O’W USCGS Tide Gauge Station

Strait of Juan de Fuca 10

Umatilla Lightship 48 °10.O’N , 124 °50 .O’W Off Cape Flattery 10

Oregon
Columbia River Lightship 46 °11.2’N , 124 ° 11.O’W Mouth of Columbia River 10

Seaside Aquarium 45 °59.7’!4, 123 °55.6’W At pump outlet into Aquarium
settling tank from surf inlet pipe 11

Depoe Bay Aquarium 44°49 .4’N, 124 ° 04.O ’W At pump outlet into Aquarium
settling tank from surf inlet pipe 11

Newport Marine Science Center 44 °37.2 ’N, 124 °0 1.5’W At pump outlet into Laboratory
from bottom of Yaquina Bay 12

Charleston 43°21.O’N, 124°19.O’W From surface of bay 12

Port Orford 42 °44.6’N, 124 °30.6’W Off east side of Port Orford River 12

California
Crescent City 41°44.6 ’N , 124 ° 11.7’W USCGS Tide Gauge Station

Crescent City 13

Blunts Reef Lightship 40°26.O’N, 124°30.O’W Off Cape Mendocino 14

Shelter Cove 40 °0 1.4’N, l24 °03.9’W Mendocino County 14

Mendocino 39 ° 18.2’N, 123 °48.2’W Russian Gulch State Park
near Mendocino 14

Fort Ross 38 °30 .7 ’N, l23 ° l4.5 ’W Fort Russ Historical Monument
Sonoma County 15

Bodega Bay 38° 19.O’N , 123 °04.2 ’W University of California
Marine Laboratory 15

Farallon Island , S. E. 37 °42 .O’N , 123 ° 00 .O’W SE Farallon Island Light Station
off San Francisco 15

Santa Cru z 36°57.8’N , l22 °00 .O’W Twi n Lakes Beach State Park 16

Pacific Grove 36°37.2’N, 121 °54.2’W Hopkins Marine Station
Pac if ic Grove 16

Point Lobes: north side 36~3l.3’N, 121 °56.I’W Point Lobes Reserve State Park
Whalers Cove 16

Point Lobos: south side 36°30.8’N, l21°56.S’W Point Lobes Reserve State Park
Carmel 17

Pledras Blancas Lighthouse 35°40.O’N, 121 °l6.9’W U. S. Coast Guard 17

Morro Bay 35°22.2’N, 120°5l.3’W Pacific Gas and Electric Plant 17
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Station Name Position Location

California (cont.)
Avila 35°10.O’N, 120° 44.O’W USCGS Tide Gauge Station

Port San Lois Obispo 17

Santa Barbara 34°24.3 ’N , 119 °41.5’W Harbor Department
Santa Barbara 18

Ventura Mari na 34°14.7’N , 119° 15.S’W Ventura County Small Boat Harbor 18

Point Dome: west of 34 °01.4’N, 118°50.0’W Zuma Beach County Park
near Malibu 19

Santa Monica 34 °00.O’N, 118°30.O’W USCOS Tide Gauge Station
Santa Monica 19

Balboa 33 °36.O ’N, 117 °54.O’W Newport Beach Pier
Newport Beach 19

Dana Point: east of 33°27.7 ’N , 117°41.1’W Doheny Beach State Park
Dana Point 20

San Clemente 33°25.O ’N, 117 °37.0’W San Clemente Beach State Park 20

Oceanside 33°11.6’N, 117 °23.1’W Oceanside Pier
Oceanside 20

La Jolla: Scripps Pier, surface 32 °52.O’N, 117 ° 15.3’W Scripps Institution of Oceanography
La Jolla 21

La Jolla: Scripps Pier, bottom 32 °52.O’N, 117 °15.3’W Scripps Institution of Oceanography
La Jolla 21

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ALPHABETICAL LIST OF
SURFACE-TEMPERATURE STATIONS

Station Name Type of Data Collected Agency

1968

Avila TS!’~
’ d~~” USCGS 17

Balboa TS d SIO 19

Blunts Reef Lightship TS d USCG 14

Bodega Bay T~ 1 d UCML 15

Charleston TS d OSU 12

Columbia River Lightship TS d USCG 10

Crescent City TS d IJSCGS 13

Dana Point: east of T d CSP 20

Depoe Bay Aquarium TS d OSU 11

Farallon Island, S. E. TS d USCG 15

Fort Ross T d CSP 15

La Jolla: Scripps Pier, surface TS d SlO 21

La Jolla: Scripps Pier, bottom TS d SlO 21

Mendocino T d CSP 14

Morro Bay T d PG and E 17

Neah Bay TS d USCGS 10

Newport Marine Science Center TS d OSU 12

Oceanside T d SIO 20

Pacific Grove TS d HMS 16

Pledras Blancas Lighthouse T d USCG 17

Point Dome: west of T d S10 19

Point Lobes: north side T d CSP 16

Surface salinities ~
“d: Values take n d a i l y

Surface temperatures ~“i :  Values taken at irregular intervals
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Station Name Type of Data Collected Agency

1968

Point Lobos: south side T d CSP 17

Port Orford TS d OSU 12

San Clemente TS d SIO 20

Santa Barbar a T d SlO 18

Santa Cruz T d CSP 16

Santa Monica TS d USCGS 19

Seaside Aquarium TS d OSU 11

Shelter Cove T i MC 14

Umatilia Lightship T d USCG 10

Ventura Marina TS d SIO 18

SlO: University of California, Scripps Institution of Oceanography, La Jolla, California
MC: Mendocino County
CSP: California State Park System
OSU: Oregon Sta te Universit . Corvallis , Oregon
HMS: Hopkins Marine Station, Pacific Grove, California
USCG: United States Coast Guard
UCML: University of California Marine Laboratory
USCGS: United States Coast and Geodetic Survey
PG and E: Pacifi c Gas and Electric Company
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SHORELIN E SURFACE WATER-TEMPERATURE DATA

For the daily sta tions, the data presented show the monthly means , ranges, and standard deviations.  A code designates
the number of observations from which the averages were computed. This code is as follows:

No Designation 25 or more observations in a month , or 23 or more in February.

S Scattered Minimum of 5 observations per month with at least one in any
7-day period. Exception is Shelter Cove, where data are
difficult to obtai n and are shown even though only 1 to 3
observations per month .

A-B-C Minimum of 6 or more observations in any group during a 10-
day period. These periods are: A, 1 to 10; B, 11 to 20;
C, 2l to 30 0r l l.

Means . maxima, minima, ranges and stand ard deviations are included for those months marked “S’ but the values are
listed in parentheses .

For values designated “A, ” “B, ” “C,” or any combination of these letters , means , maxima and minima are listed in
parentheses. Ranges and standard deviations are omitted .

Standard deviations included in this report were computed from the following formula:

Standard Deviation = i./ ~ ~~~~~~ 

— -- _ _~~~~~~~~~~~~ - -~~~---- ~~~------ -—---—~~~--- —- - - - - ---—- _--- _~~



_ _ _ _  - - _ -~~~~~~

— 10 —

~~ 
i~~

. 

~ S. z ‘~~

~~ 
~~

- a ~ t.

Z i n
< i n

0 c’a CD N
C’i CD w in CD ~- — ‘ 0 N 0 0 0 t- 0 N 0 in ‘ .-‘ 

~~

~~~~~~~~~~~~~~~~~~~~ -~~~~‘ ~~~~~~~~~~~~~~~~~~~~~~~
N N N  . 4

w 0 Ca C- CD CD C-
CC C’S CO C- ‘ ~~ 

0 C- 0 C’. CO 
~
,. 0 CD 0 CD ~‘) ~~ ~~‘ Ca CO N ‘ ca 

~~O~~~~~~~~~~~~~~~~~~ CO— CO CO 04 .4 ‘4 — ———
N in -4~ CO CD CO CD CO

E’ o . s c a i n t - ca CD~~~~~~C D N i nCa f~’ C D o o o~~- ,~, &~~ 0 i D in~~~’4 t - CD

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 0~~~~~~~~~~~~~~~~ CO

“4 — CO CO N ,-4 ,-4 ,.4 ..4

u, C- 04 - C- C- . 0 N
Ø~ 0 — in CO in 

~~ ‘ N Ca CO C~ ~~ ~~ 0 CD in CO 0 ~~ CO 0 .~~ Ca

~~~~‘~~~~~~~~
‘ ~~~d C ”  ~~~~~~~~~~~~~~~~~~~~~~4 C O

U) 
‘~ ~~ CO C’) N Cl) ,~~ , — , 

_
~ 

,

Ca CO C- N CO
0 0  CO in CD ca C~ C- C- 0 ca 

~~ 
0 . i  0 0 0  

~~‘ 0 0 CD ‘ CD in “4 0
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~

“4 — C’) C ’) N — — — — —
• ‘ i  CD CO CD . in CO . -4’ N

C- in CO C’) 0) CD ‘ CD CO C’) ,., ,~~ 0 CO Ca ‘ Ca , ,.~ in 0 0 0 0~~~

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ CO D~~~~~~~~~~~~~~ C’~~~~~~~CO
‘•~ ‘~4 ~~I ” 4  CO CO CO ‘~~ ,‘I -, , 4  ,-4 .’4 ,‘i

- CD 04 CO C’. . i - CO 0
~~ ‘~ ~~ ~ ‘ ca CO ~~ w in w N N -‘ -~~ 0 0 Z ca in w N CD 0

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ , 4 C O  D C O
‘5 -. .-I — CO CO C’) — . ‘0 

~~ — —

C- CO .4 0- C. CD ~~ 0 in
,l) 0) CO -I

~~~~ 
C. in — ‘ CO 0 CO in ii) 0 w in C’) in C— —4

~~~~~~~~~~~~~~~ CO CO ~~~~~~~~~~~~~~~~~~~~~~~
‘I  “4 CO 0) CO . I 1  ‘4

• 0- ‘ .4 Ci Ca CD Ca CO
C- in CD 0- ‘ ~~ 0 CD CO in ‘ CD CD Ca CD CO 0 CD CD ca t- in o

C i C -’ 4 O~~~~ 
N ~~~~~c~~~~ , 4 d C ’~ ~~~~~~~~~~~~~~~~~~~~~~~ CO

C O C’) C4 -‘I

C) Ca 0 in ~~~~~~~~~~~~~~~~~~ ‘ N
~~~~i n - 4 ’ 0 -4• 0~~~~ C D 0 - C a 0 ~~

CD CC- CD -4 0~~~~ CD 0 C O CO~~~4 C’) 
~~~ C a C a C O~~~l 0 0 4  H ~~~~C a 0 C D 4 00~

C 4 C O N  
~~~~~~

“ ‘  0

P4 ~~~~~~~~0 0 0~~~~~~Ca ~~ ~~~ C D C D 0 C D~~~~~in

C3
- i n  — .

~~~~ C-
R Z z ~- 0) 0 0) ~~~~ D z in Ci 0 Ci Ca

~~~~~~~~~~~~~~~~~~~~~ CO .1

Z 0

~~~ -CD CD
< < C D  in < C O  < <~~~~ Cl) I- c.~~ oa

0 . . 0

~~ c . .~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~ ~~
- e i (~~~~~~~~~ . . - <

I- ’ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~ I-’ 

-
~~~~~~~~~~~~~~ - - -~~~~~~~~ —~~~——— -— ~~~~~~~~~~~~~~~~~ 



— 1 1 —

z z S. S. z S.
g

S.
~~ C~ < 5; ~~
~ i2. i2. ~ ~~

. i2.

z z~ S.
<0  -< < i n  C-I :,) •_~ C;

0 0~~~~S. S . S .~~~ in ~~~~~~~~~~~~~~~- C a
O o Ca C’) C- in ca t— —i o c—i o.i ‘)‘ — CO 0 CO

~~~~~~~~~~~~~~~~ —

z 0 C4 0- CO -4 — 04 Ci 040  — 09 C’) — N Ca
0 ) 0 ) 0 4  0 ) 0 ) 0 )

CD ii, ~~~~~~~~~~~~ - ..- .- S .
E ’ C O i n i n i n C at- I-c I-~~ C O C O~~~~~Ca CD U) C D O C D C 4CC CI)
0 09 0 0 in

C’) in C- C’ CO ~~ 04 -I 0 -4 C9 ’)’ ‘.4 09 0 CO
CO 0 ) 0 9  ~~~~~~~~~~~ SS

- C O  in - ~~~~~~~~~~~~ ~~ = - . =- S.
P 4 U C O C O C C Ca Pc 0 9 0 ) C D i n C - C l )  4 C O C D C O

CO CD ‘ 0 )’ ) ’  — 09 0 04 in 0) 04 Ca 04
CD 0 ) 0 ) 0 4  U) ~~~~~~~~~~~~ o ’ -~~~~~

‘ N  CO - S . .-.. -~~- S .  S . .-~~~~-~~~(3 CO C- 0 C’) ~ (3 (3 ,-4 04 5) ’)’ C- Cl) 0 0 CD ‘O’ C- Cl)

~~ C’< , iS~~~~

- 0  - - ~~ .-. -‘. -‘.R ~~~~~~~~~~~,.~~~0- C a C a C a C-0 ,-~ 0 C D’ ) ’)~ i n i n 0 9 C O C D C l )
D~~~~~~C a 5 ;C D C ’~~~~~ ~~~~~ 4 C 4 4 4 C a C ’ 4  CO~~~~~~0 4 0 9 C a 0 4
‘0 09 ~ — .-~c ‘0 ‘0 ,- ,-~ .~ ‘ C) C’) —

- CD C) S . -~~~..- . S. S..-..- -.~~ . ~~ .- - ~~- S .  ~~~~~~~~~~~~~~~~~~Z C a~~~~~in~~~~~- C a  Z ’ C ’ C a C - N C Dcn Ca~~D i n 0 I CJ) Z i n C ’ )~~~ i n C O U )  Ci C3 C 0 C - C l )

i _ 5 ;C’~~~~~~ CO 5 ; 5 ; 5 ; 5 ; C O  0 ’ C C D 0 04
‘0 0) C’) 09 “) ,.4 — ,-4 — 04 04 04 ‘D ,~4 ,. ~ — S C) CO 09 — —

CD C- S . -~~- ....S. -~~~~- S .  S . .~~~ S. S. -.-~~C - - 4 C a~~~~~0 _~ C O 0 C DCO i n C O C - C O C -i n  C D C O C D C D C I ) CI) ~~~~C a O C a C’) U)

Cl C’) 04 .‘4 — 09 C’) 09 ,-4 C’) CO C’)

~~ CO ‘ 0 4 ’ .~~~~~0) ~~~~~~~~~~~~~~~ 0
l) ~~~~C O C a C O C O in 0 ~~~ C i 0 4 C D C D N C l )  - i n C i C) J2

~ ~C ’ 0 4~~~~~~~.~~ U) C’) Ca Ca C ) 0 O 0 4  CO~~~~~0~~~~~CO

—. N C O . - I N S~~~~~~~~~ S

P.
‘C -  • S .~~~~~~~~R -. .-~~~~S -~~~ -~~~~~ ~~~~~~~~~~~~~~~~~~in Ca “4 CD ‘-4 CD CO .5’ Ci N Cl) Ca C) in CD 09 Ci) 09 CD CD CO CO Cl) 09 ‘) N C I  CD Cl) 

09 C-- C-- CO CO
H Ca N Cii Ca Ci 0 0 Ca Ca CO C— CD C- 0 0 ‘I Ca CO Ci -4 Ca N — 09 0 N 0 04
(3 C~~~CO C O O l  4 ~~ ~~~~~~~~~~~~~~~~~~~~~~ C C O ’

-S —.

~~ H 0 i n c -~~~~~ t-~~~ 
04 < 5) - ‘ ‘ I I - • ‘ I J C) 5) C’)

in N in C-- CO ~~ CD CD C-- CD Ca CD Ca 0 Ci -4 0 C’l — N Ca N 0 0 9
N c - I N ~~~~~~~~~~~~~~~~ 0 ) C’ ) C’)

H
in ~ - -~~~~~~S. S. ,- .R  5) -~~~~~~~- ._. R -~~~_ _ S .

D Z~~~~ c-~~ C’~~~~~~~~t- ~~ 
Z C - - CO CO ’.C’ Ci CO C D O . - C 0) C- U) ~~ Z 0 ’ ) ’ 5 ’ O N S )  N C a C D - 4 ii) U)

~~ <~~ C CO C- in in 01 < < CD — C- CO Ca 04 C- Ca CD 0 4 0  Cii Ui <~~ Ca Ca — Ca Cii Ca 0 CD N Cao “) C’) CO .4 — 5) ‘0 — N 09 04 5) ‘0 — — CO C’) 09
0 Cl) 0

CO CD CD CD CD

< <~~ CD < < I C  CO
Cl) I ” ~~~~~ 

Cl) C, Cl)

>~ < >‘ < ;-c
O a - . a -
Cl) ~~~~ 

U) in

Z ~~~~ c -  ~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~ i _ . ~~~~~~~ O e % ~~~~~~~
< ~~~~~~~~~~~ ~~~~~~~~~~~~~~~ < ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I- ’ ~~~~~~~~~~~~~~~ 1’ Z~~~~~~~~~~ ’~~~Z ~~~~~~~X r Z  F’4

-----. — -

~

— -

~

—

~

- -—--—-~~~~- - --- a-- ~~~ —- - - 

-



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘--— 5-- -- - -- __ -~~ S____ --— - ——“ - - - -_--- ‘-_-~~
_ _______ - --- -

-12 -

z ‘ z S. z ~
~~ ~~ - ~~ t. ~~ . a

-S *
S. S.

C CO < CD C’) 0’

~ z~- 13.

Z S .  S. z Z S .
— < < C D

5) 1 I

13-

*
• C) ~~~~09 C- . 5 ’  CO 0 - Ca —. .5 C- in — — - in C’)

O i n 0 ) , n C D i n U )  . - I C D N C O ’)’ U) O C ’ ) 5 ’ N N C DCI) CO C ’ 4 5 ’ C D i n U )  O C O C O C a O - N C O
5) In ‘ - ‘ ‘ - i n  5) ‘ - ‘ ‘ -  0 - - ‘ ‘ ‘  Ca 5) 
O C a — C a C O C a —  C D C a i n 5’  O C O C aN O N  Ci ’- 4 0 0 N C O  0 ) C ON~~~~~Ca

_ C O S-_ _ 040)NS S  - 4 C O S — —  N C O N

-S -S * -S

~~~~~~~~~~~~~~ ~~

~~~~~~~~~~~~~~~~ C ’ ) 0 ) 0 9S • 5  Z Z C’) C’) C’)

*
in CO Ca in CO 5’ CCI - in .- 0 ‘Ca CO

I ” o ~~ ii) Ci Ca Cl) N N CI’ CD Ca Cl) CD 0 5 )  N CO Cl) I- ’ ~ CD CO in -r 0-
0~~~~ ’ ’ - -  C’) ‘ ‘ ‘ ‘ ‘C ”  Q ’ ’ . ’ ’  Ca C) c-i
O — 0 4 C a 0 4 0 —  N C O Q N O ’ I  *Ca’)’’.4 0 9 C O ’ 0 9 0

z~, : ~.S S_  I Z I 2 . I Z ’ ’~’ ~~~~~~~~~~~~~~ ‘S  0 ) 0 ) 0 )

.5 -S -S *
- — s. 0 CD C- CO 0- 5’ - in ~~. C- CD — - CD C’)

~ . 5 ’ C a i n5 ’ 0 U )  C O O C O 5 ’ C a 5 )  P 4 5 ’ C D C D O U) . . I 1 ° 
P4 C D i n C i CO C-~~~

c- in — 0) — — N 0) 0040 =i ~o ‘s 5; c-, 5; c-i ‘ CO N 0 N

— CO — “ — C’) CO CO — ~ — S S C’) CO CO CO C’) C’) C’)

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~N C D C O i n — i N N C O ’ . 4 4 0 C 4  5 ’ C I ’ C ’) ’l CO
C O C O C O

- CD C) Ca — C- 5’ — ‘i n  CO C- — ‘ i n  Ca
U) N i n C - C D C ’ )U) i_) CD c C ’ 5 ’ C a C - C l )  N C a 5 ’ i n~~~~~’ i_ ) C a C U I N C)

~~~O C O C i’ ) ,’.c Ci C O C ON C a 0~~~ 
D N C O Oi n ,, ,N CO CO N - 4 C ONS 5’ 0) 0) CO ‘0 ,-. - 4 - 4W S. 0) C’) C’) 5’ ‘0 0) C’) CO

- in * in N Ca N C--. CD - C- — * -4 Ca ~~. CO ‘ C a  in
Z0)N 0 ) C a C’),~~~ 

C D 0 . - 4 C a N I I )  Z U ) 0 4 0 0 4 C D C O  ‘ ) ‘ 5’ 5 ’ O i nC l )  ~~~ C D N N O N C)
“4 C ’ ) C D 5’ . 1 N  D C O C 0 5 ; 5 ; C O~~~~ 5 ; o 5 ; c -~~~- _ ~ 

P CO 5 ’ C O _ ON
~~~~~~~~~~~~~~~ 5’*  co ~~ c-i 5’ ’— ‘.,4 ,-~ 

S {) ~o CO 5’S  ‘0 0) CO C’)

5’ * Ci N CD Ca Ca 1) 5’ * CD CD ~~, * ‘, 0 CD 5’CD in in Ca 5’ U) — ii) C- C- 0)- Cl) ,‘4 _S’ 5’ Ca CD Cl) CO 5’ 05’ Ca Cl) C’I C- N I!) C’) C-in . ‘ - • ‘  in “I
’ 

. ‘ - ‘.  C’) N N
E C O C O C a 5 ’ , 4 I N 0 ) 0 0 4 C a i  ~~~ C ’ I C O C a C D , - 4,-I N C O O C ’ ) 0 ” I  ~~~ C O C O N Ca

..4 CO 5’5’  C’) C O C O ’ - ’ -  4~~~~~~~’~~~ C’) C ’ ) 0 ) 5 ” —  C’) CO CO

-S -S -S -S -S -S
5) .5’ — CD N — C) CD in - N * * .50 — * -S -S in - Ca Ca

C’) — Ca -‘I in Cl) CO 5’ 5’ Ca 1) Cl) N CO in Ca U) in C” Ca CD 5’ C/) Ca C) Ca CO C- C-
P4 • . ‘ ‘ ‘  N ‘ ‘ ‘ ‘ ‘ c - - I  P. ‘ ‘ ‘ .  CD CD P. ‘ ‘ ‘ ‘‘ NZ 0 . ’ l C a N C a  N C O .-4 0 -I , 4 0 4 C a 0 ) C a . 4  , N C D i n ’.4 O N O N O

~~ ~~~~~~~~~~~~~~~~~ 13.~~
Z 1 3” ’ -  ~~,~~~~~‘ ‘ •  1 3 C O~~~~, 5 ’ C ’) C) CO

0
5)
0 ‘ .~~-,. _ S  S .S .S . S S .  - S . ., _ ,~~ S.*.5,S~~~ 04 Ca
Z ~~ Ca Ca 5’ ii) 5’ Cl) 5’ CD -15’  in Cl) 5 ’ 04 5 ’ CD CD C-F) in — CD CO C- Cl) — C- Ca C- N ~~5) ~~ • . . , , C- C-- < ‘ S ’ ’ ’  C- ~~~~‘ ‘ ‘~~~~ C- ~~~~‘ ‘ ~~~~~~~ ‘ N
— ~~~ C O C a C a  C a — I i n i n CO C O C a N C a  O N C D C O C O  ~~~~N C ’ ) 0 C O , - i
C) ~~ — .0 — — N C’) N ~~ — — 5’ C’) CO N 5’ ~~ CO C’) CO
C/) ‘ ‘  ‘ ‘  ‘- ‘-S

5)
Z 

~~~~~~~~~~~~~~~ ~~~S . S . S . S .  - S .~~~~~~-. S .  ~~~~~~~~~~ 
‘ CO C-

~~ l)~I C ~~~ C a C ’ - C O ’4 Cl) Ca , - I O I C D U )  H 5 ’ . 5 ’ C a 5 ’ C a 5 )  C - C O C O O I 5 )  H C I C- C a C D I F),r

< ~~~~C a 0 9 C D C O~~~’l —l Ca C ’ I N Q N 4  Z ~~~CO C a C O 5 ; 4  C a N i n C - - N~~~ 
~~

~~ ~~~~
‘-

~~~
‘“  ~~~~~~~~~~~~~~~~ 0 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 0 ~~~~~~~~

I ” l~ 
—

.S .~~~~~~ S . S . S . S .~~’ -) - S .~~~~...S. S . -. 0
~~‘ 

Z C a i n C ’ )Ol C’~~~~ ~~~~~~~~~~~~~~ ~~ Z~~~~ C - - N~~~~ C-~~~ ‘.4 O C-- C’) Ca~~~ ~
-. Z , C a N~~~ -~

< Ca Ca CD CO 0 — Ci N CD U) — — < Ci 0 C- CO Ca N ,-, CO in 0- CCI N < 0404 — CO Ca N5) ‘ 0 - —” -.-.- ’- N C’) N 5’ H ‘0 .-” _ ‘_‘ 5’ S. 0) 0) 04 ‘ ‘  1,1 ~‘0 CO C’) CO S

Z ‘ ‘ ‘ -  0 ‘ ‘- ‘ ‘ ‘  p4 ‘ ‘ -  ‘

C)

CD ~~~~CD

~~~~~~~~U) ~~~~~~~~U)

< ;- _ CO 

< ~
4 — .4 

< ~- — ‘0
a - . 

a a

~~ ~~~~~~~~~~~~~~~~~~~~~ ~~ C-

F., I- ’ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ I-’ *

~



“.r - .~- w .~~- ’ w .~, ~~~~~~~~~~~~~~ ——-- — .---- ----
~~~~~~ ~~~~~~~~~ 

— —,~~~~~~~~~ -.—- 5-’. ~~~5-~~~~~~
_ _

”~~~~~
_
~~~~~~~~~~~~~~ - -“-

— 1 3 —

~ 
z ~

~ t- ~~ - 
C.:-

S.
in 5’ IC -C
.4 0) ~~

z
< I C  0)

5) 1 I

~~~~ 13’

- in N in IC - S. S.
O i n C D C D O C . ’CD C - C - C D C i 0’5) C) C - ’~~~~C D C O C - U )  0 ) - C i - C O i n U )
5) ‘ ‘ ‘ ~~~~~~~~‘ N ’ ’ ’~~~~~~~~ c-i 5) Ca Ca
O C) N CO 0 ~~4 Ca .4 Ca Ci Ca CD N CO — Ci CO in in — ——— 0 ) 0 )0 4  ~~~~ ‘I ’- ’-5 ’  Cii C ’ ) 0 4 5 ” —

- - S .~~~~= . -.S. S.~~~~ , _ S .
N Ca Ca 0 0) Cl) CO 0 0  Ca CD ~l)0 0 Cii ‘ ‘ ‘ ‘ . 0 4
C O C i 1 C O 0 4 0 i  . . ‘ 4 N O C l C a ’ - ’

4 ,-i CO 5’ 0 ) 0 ) 0 )5 ’ S .

- S .~~~~~~~~S. ~~~-. --~ - S .  ‘ S . S. S . -~~~~~~ S.F- ’ in ~ o e~ C-i in in Ca in o’ — ~i ~-‘ .-, ~~ o N in ~) in in 0 CO C’) Cl)C ) , . , . .  Ca ‘ - - ‘ ‘ C O  L) IC ‘ ‘ ‘ ‘ ‘ C C
N N c-i Ca CO N N N N CO Ca Cii — N CO CI CO CO N CO C-i “, Ca_ _ _S ._-_ 

0) 0 ) 0 )5 ’ S .  -~~~ _ C O _ --_ _ _  0 ) 0 ) 0 )’-’-

• S . -~~’..R ~~~~~~~~~~~ - S . S. S . -~~-~~- S .
P. Ca CD CO in in Cl) CD Cii It) 0- CO Cl) P. Ca CC C) CC Cl) CD CD CO C ’) 0) Cl)

0) 0) - ‘ . - ‘ ‘  CD . ‘ . ‘ ‘  CD
N 5’ N N Ca N N C’) 01 Ca Ca 09 - 0) in CO 5’ CO CO Cii CO N — Ca ‘0CO ..~~~~~~ ,.i ’-’-  CO 0 ) S .  ~~~~~~~~~~~~ - 5’ 0 ) 0 )0 )’ - ’ -

‘CO in in Ca ‘S. *.-~~~CQ C O i n O l 5’ C ’ C D  i n C i N o- IC IC C3 N r— CI C D C O J )  C ’ ) 0 N C D C D C / )C) Cii C) - - - - ‘ - - . .  C’)
C’) in ‘0 5’ — CO C ’) N — Ca 5) — 0) 04 ‘-C N 0) CO 01 0 ‘00 ) 0) 0 )  =4 — .- ’- ’ -  C ’ C C C’ ) ) ’ - ”

CO in in - ~~~-~~-- . _ S .  S.~~~~~~ - S .
‘.~~~~~~~~ c - °~~~~~in 

5 ) 8 C O C )09~~~~ C D C O C O C l )  C a C D 0 ) C O C’ )C#)

— in CO 
N CO 5’ 0) Ca Ca •Ca 

~~• ~~ ~~ 0) CO CO 09 Ci) N CO Ca ‘-C0 ) 0 ) 0 )  ‘~i C , , i ,.4 5 ’5 ’  C’) C’) C O ’ -5 ’

- in C’) ‘-I C’) -~~~~~~~~~~~~~~~~~~ Ct)
Z C ’ ) i n C DC - 5 ’ C D  It ) N C D 5 ’ C CCD ~~~in~~~~~i n i n C D U )  C O - I N OI C a C I )

— C’) C) C’) — CO 5’ — N CO CCI 0) C) in .- —4 C’) 1’ — CCI Ca
0 0 0 ) 0 )  ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

in ~o in 0 ~~~~~~~ _~~~S. -~~- _ S .
, , ~~ N CD CI’ 0) Ca in Ca N C- Ca Ca CO C - —  5) Ca if) Cl) 0— “.4 0’ 0- — U)

~~ 5;~~~ o~~5 ; 5 ; -~ ~~~~~~~~~~~~—— 0 ) 0 ) 0 )  ~~~~~~~~~~~~~~~~~~ 1 3 1 3~J~~~
5’

in CD C’) Ca ‘S.* .-..
~~~~ i n i n C D 0 -N in i n 0 9 i n C - i nin ~~~ N C i n ’ . . iIC U) N N C D 5 ’

C a , -4 c . - 0 ), - 4~~~~ C O 5 ’ C C I’.-1 Ca 04 C) ,-, t- ’C ’ —  C ’ ) 5 ’ - ’ C C I C O . O
— ~~~~

‘-5 ’ ’ -

‘U )  Ci CO 5’ ‘ -~~~~~~~~~~ it)
5’ 0 in CI’ 0) 

~- 
in Ca CO CD C’1 C- ‘~) 045) 5’ CI’ 5) in Ca — CD CD C))

0 4 C a - .-4 0~~~~ , - IN C a C’) ,.’I c-4 C ) C O 5 ; ’ D CO
C’) CO N CO~~~~~~~’

C) 
* *S. — 5’ CD ~ C - Ca * ~~. * — in _, 5’H in Cii C) C’) C- .,

~
I Ca in N CO N H ~~ 045’ CD — CO in C- CC -, in Cl)

5 ) . , . , .  in IC
Ca Cii C, N 0 -I 04 Ca CO .0 - Ca N 5) 0) — CO in CO CC ‘)‘ C’) —

0 — CO 0) N . 4  — — N CO CO ‘0 ———z
0 .. * * * 5) * -S -S *

- 0- * *C-  N *** C- C) ‘in - 5’  Ca — CD
F- Z~~~~~~~~~~ Ca~~ C) C i ! C a C ’ )0)

~~~~ U) Z C  Ci ’.c- Ca ~~~~C i i n 0’ I C iC/)

< Ca , . I C D N O N  0 4 0 ) . C a N  ~~ < C D C O C - 0 ) C O~~~C C O N i n 0 - N
I,) ‘ 0 — ,., — — 0) C’) 0 )S .  ~~ ‘ 0 —  CO — ‘ ‘~~~~ C’) 0) 04 ‘ ‘  —
P. 5’ — 5 ’ —  C)

CD CO
< < i n  in 0’

5) C )  Cl) Cl)

•1~ 1-a a

C~~~~~~~~~~~~~~ C . ~~~~~~~~~~ 0 
~~ C ~~~~~~~ C - .~~~~~~~~°

< ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ “1 ~~~~~~~~~~~ — _

F- ~~~~~~ ‘)~~~~ -CO Z ~~~~~~~~~~~~~~~~ F-’ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~  

—“—  



_ _ _ _ _ _ _ _ _ _ _ _ _  - -

— 14 —

~ 
S.

C- .0 CD CD
5’ CO — —

~~~~~S. ‘ S.

Z Z Z R
5) 1 I 5 ) ’

- ‘ ‘ C O  5’C) C.)

CO 5’ Ca CD in N CD - ‘C” *5’
~~~ 5 ’ i n 0 U ) C O0 N C D C D C D . ’ 4Ca ~~‘ ~~~5’U)i n 8 C

0 4 C O  C C 1 0  C’) CO N C a 0~~~ -‘~~~~~~~~ 5’. 0- 4 - 1  0 ) C O C O

N Ca .0 in in Ca . 
5’ .0

F- i n i n C a i n C a  5 ’ O C D C O C O  F ’~ F - 5 ’5 ’ N N oin0 .-~~~ d 0 ~~~~~ 5 ; ,~~~c - 5 ;~~~~~ CO Q 5 ; C~~~~~~~ C ’ 5 ; N
. 0 - 4 - 4  0 ) 0 ) 0 )  . 0 - 4 . 0

‘ 5 ’  CD 0 0-  N ~/) 04 . S. ‘.0  in
P4 “00 0N~~~ ‘ CD 0)0) N C) P. -‘ — P. CD Ca in in CD
5) ’ C O  . . . . 0 4  5 ) ’I  I I  I~~~~

0 ) 0 )0 )  U)~~~~

‘ C- Ca ‘-4 C- 5 ’ C O 0  ‘ S .* *, -~~~~( 3 0 )  0 5 )  N CO N C. in 04 5’ in CD 5’ CO — C- Cl) 0 ‘0 04 0) CO Ca U)

~~~~~~~~~~~~~~~ C O O  ,~~~~~~N 
~~~~ C O 5 ’C I ) - 4 o N

0) 0 ) 0 )  ,-4 ,-4 _- 45” ’

0) 0 in in ,0 5’ o . S. - in C.
I-) — Ca 0 Ca 5’ Ca CD ,0 N Ca N ,.) N ,.) in in 5’
~~~~~~~~ 5 ; C 5 ;~~~~~~

CO • • • • • 0 )  ~~~~~‘ i  I I

C’) C’) 0) ‘0 ,., ‘0 ,.. ,..

- 0 C- N C- 5’ CO C- - S. CO C-
Z 0) 0 90  N in o 5’ Ca Ca 0040 Z 0 — Z 0 Ca C. 0 4 5)  0. . .‘ 0) . • •

~~~~~~~~ ~~~~~. I  I I  1
CO ‘0 ,

CD Ci in C. — in — S. — ~~ —S .  N 5’
CD N CO Ci C’) — CD Ci ,-. CD 5 ’ _  CO 0- Ca CD Ca Cl) in Ci in 5’ C- CD

~~~ C) C ’ 4 C D C O _CO C, C ’ ; . 0 C a~~~ ~~~~c 4 ~~~~~ c-~~ 5 ; N

‘ Ca 0 C O C O C D i n C D  ‘ 0 ‘ C O  5’
~~ 0 in CD C- Ci CD 5’ C- CO 5’ o ~~~ “4 — Ca CO in in
P 4 ’ • • • ’ 0 )  ‘ • • ‘

~~~~~~~~ 
I I I  1

0) 0 ) 0 )  ..l .0

~~~~~~
in o in

~~~~~~ ~~~~~~~~~ ~~~~~~~~ 5’ C O C D i n Ca

— — - 4  CO CO CO C~~. ~~, ~~~ — — ‘I —

H
- CO CD C- ‘0 in U) C- - S. ..., -. * S. in it)

H 5 ’ i n U ) o 5’0) C O C - C O C O N Ca H C a . -I C D U~~~&1 U) H 5 ’i n i n.-. C-~~~C). 5)~~~~~~~~~~~~~~~~~N ~~~~~~5 ; 5 ;~~~~ N
I 0 ) 0 ) 0 )  4 - I _I S .’-

5)
‘ i n  C-” C D C D U ) I C C I  ~~ • S . ,~~~~ ‘ i n  CD

Z Z i n 0 0 0 i n. i n C a C a C a N,., 
~~ 

Z~~~~~ C a C - C ’~~ N U) 0 Z 0 )~~~I i n i n 5 ’ Ca
~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

5) — C)

~~~CD CD ~~ ~~~CD
U) F- F-

< ~ ‘
CO — ;- _

a

C ’  ~~~~~~~~~ ‘ 
F- 

- 
I- 

-

< ‘)~~~~~~ 0~~~~~~~ ’ - ~~~~~~~~~~~~~~~~~~ - a ~~~~~~~~~~~~~~~~~ - ~~

F- F- F-

~~~ - -- ------j~~~-’—-----~~--- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



5 - ’~~~~~ ’-~~~~~~ ’. -— --~ 5 - 5 -~~~ ’ ’ C O 5-~~~~ 
_
~ ~~~~~

“ —

— 15 —

) < S.

~~ ?_:~. ~~ ~~. -4 0)

Z S .  Z 0 )  in
< C .  < in < i n  5’

- N C.) ‘ R  —. * S. - 0) CD — in C’) 0) 5’
C) C- in C) in in C- Ca i~ 0) -‘4 0) U) 0 N Ca Ca Ca CD — — Ca 00 in 0) 0

~~~~~~~~~~~~~~~~~~~~~
— 0 -i -4 ‘4 — “ 0) 0) CCI

* — S. - S. S. - 
~~ ci CD 5’ N CO

~~~ C D i n 0 i n 5’ C l )  ~~‘ 0 ) 0 )C O N i n U )  ~~~ N i n 0 i n C D0 0 ) C - 0 4 i n 0)Ca0 ‘ ‘ ‘ ‘ ‘ C a  0 in 0 
Z N “4 ,00.0 N CO — N C a _ I  0) 5’ CO 5’ 0 0) C’) CCI CO CO

~~ -~~~~‘~~~~- —— ~~~~~~~~~~~~~~~~~~~~

in .-, - S. * _. S. - C- CO C- C O ’ 0  C) CDF- ~~ in CD CD C. ~~ 
F- in ~~ 

CD in in C/) F- ~~ in Ca C-’ 
CD , in “404 CD -

~ o
~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~.0 — C~~. ~~. ~~. 

‘ “ ‘0— -I 0) CO CO

‘ Ca 5’ S. ~~. . ‘ C a  CD C- 0) 04 in
P . C N I nC - 5’Ca P . C D C a C D~~~~~~C ’ ) U )  P 4 0 )~~~~~~~~~~ C a 0 )o C O C D i n 0 ) 00

— 5’ Ci 5’ — 0 9 5’  Ca 5’ 4 -. 5’ in ~~ in — C’) C’) 0) C ’)
U) —i — -~) — — ‘0 5’ S. U) 4 ,‘I —C C’) 0) C’)

5’ CD ‘ S ._. S. ‘ in Ca in IC CO CC
CD CCI in 00 C~ in Ca in 0) N U) (3— in 045’ Ca ,,, C- 0) CD CO .o

~~~~~~~~~~~~~~~~~~~ C’ 0 ) C a C a~~~
’)— — ~~. ~~. ~~~ — -CO -4 — — 0) 0) C’)

- S. * — - S. ._. * S. - 5 ’  Ca in C- 5’ 0) in
,,) in N 0-1 CO 0 U) ,.) 5’ 0) CO 0) Ca Cl) ,,) in Ca -. Ca CD ,,, 0- 0 0) C- Ca

C’) ‘ ‘ ‘~~~~~~~ ‘ C O  ‘ ‘ ‘ ‘ ‘ 0) ’ ’ ’ ’  C ’)
0 0 )  Ci 5’ ‘0 N - 1 0 ) 0 0 ) 0. 4  N in C ’) 0 C’) 5’ C’) 0 0

0 ) 0 )0 )

- in CO - S. * - in Ca 5’ Ca 0 N in
0) in 5’ ‘0 CC 

~~ 
CD N 0 0 40 3  C/) in 5’ CO 0) C- o CI’ CO Ca CO 0 Ca

‘0 — ‘0 . 4 . 0  S. — 5’ CO — C’) 0) N

Ca 5’ S. * -— S. 0) 5’ in CO in in if)
N CO IF) CD Cf) CD i n i n C ’ - C D rU) C - i nN l ’ ,,. C D 0 ) i n C - C OCa

~~~~~~~~~~~~~~~ ~~~~~~~~~~~

‘ N in ‘5’ ‘-4 ‘Ca N Ca N CD 5’ in
X 5 ’ C . C a C D C Din ~~~C a C - C O 5 ’ C a5) ~~~C . ” 4 N C a C DCa i n 5 ’ C a 5 ’ 0 )0

4 C - c -  
P.C c .~~~~~~~~ 5;N ~~~~~~~~~~~~~~~~~~~

- — C’) ‘ C a  CD ‘ - CD Ca CD Ca C’) in CO
0-I C- CD Ca CD CO Ca 5’ CO — C- C- 5) in 5’ ,-I CO Ca C- CD C’) in C-

- ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
- 1 . 0  =4 _ — U) -4 .0 CO CO CO 0)

a
Z- CD 5’ - CO CD ‘ CD in in CD N in if)

H ~~ CD If) C’) C. CD H o ~~ 05) in 
H in ~~ ‘00- in C, N C-- in -‘4 N Ca

~~~~-. 0 1 O N C a~~~~ 
~~ 5)

5 ; 0 ) 5 ; 0 40 N 0)0)c-,.,0N

‘4 ,-4 ~~~~0 , I  ,‘4 CO -I 0) 0) 0)

‘0) Ci — * S. ‘N 0) 0) 0 9 0 )  Ca
Z C O C D 0 ) i n 0 4Ca .

~~ 
Z N 5 ’N N in~~) -~~ Z’0C a 0 C a C a~~~ 

0 ) C - C D C D N,.,

r,d <~~~~~~d C ~~~~~’ C a
N H < o 5; C a c~~~~~~~~ H < 5 ; N d c-~~0

0) C O 0) N 0 00)

o ‘0 _, ,
~ 

‘0~~~~~~,.~~~— ’-- -- < ‘0 ,., _, ,,.,

C,
F.’ 5)

~ 
a 5)

0 < i n  0 < i n  ~., < <~~ CD

F- ~~~~~

a
;I’ ’ U) )‘ iij

~~ ~~~~~~~~~~~~~~~~~~ ~

F- ~~~~~~~~~~~~~~~~ F- F-

~ 



—.5- — - — — - - ~~ -~~~~~~~~‘--S- 5-~~~~~~~~~~~~~.- _-—_ ~~~~~~~r — —- - -- -

— 16 —

~ 
z

~ 2 2

~~~~~~CO

< ~ < C 5’ in— — CO ~~

Z N  CD Z i n
< i n  < C O  in <5 ’

~~~C’) C’)

O C O N C O N C - i n  Q~~~~ i n C - C a~~~ 5’ C . I i n’ 0Ca 0~~~~~C O C O C - C Do
-: ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ c 0 ~~~~

d 0 4
4 - 1 . 4 C O  CO ‘4 CO C’) 0) 0) CO ‘4 . 0

- — 0 ‘ .0 Ca 5’ C. CD Ca C) 
- in Ca

CD CD C- .0 ~~ 0 > Ca C D ’ 0  C. in CO ii) C. 0 4 5 ’  CO Ca ~~‘ 5’ 5’ C. C- CO ~~O ,~~~C’~~~~~~ CO ° , 0 N C a~~~ C’ C’~~~~~0~~~ °N CO ..4 .0 Ca~~~
“4 ‘4 “I 4 , ‘4 . 0  C’) 0) 0)

‘ i n  ‘0 ‘ C a  — Cl) Ca ,-I Ci C- ‘ ‘I CD
F- — Ca -4 CD in ,0 F- N Ca CO in in CD in 050 — F- in Ca in 5’ in Ca

°~~~~~~~-~~c-~~d~~~ C ’ C ’~~~~~~~~~~~d~~~~ ~~~N C ’ -~~Cf1 0~~~CO .0 -4 . 4 . 0’ 0  0) 0) CO “ 4 , 0 , 0

‘C- Ca ‘ ‘0  in Ca in Ca CD CO ‘0- -‘
P. C- 000 Ca o P. ~ ~~ CO ‘0 CO~~~ C- “4 in in “4 0 P4 in in CO in Ci 0

~~~~~~~~~~~~~~~~~~~~~~ C~~~~~~~~
d 0 )

U) — — — U) — _ I - 1  C’) CO 0) U)

‘CO CD ‘in Ca C a i n 5 ’ N C O  ‘ if) CO
(35’N i n i n C a0 Oin ,-i ,-,OCD ,.. CD C D i n NN,0 Q C ) 5 ’ i n C D C DU)

~~~~~~~~~~~~~~. 0- 4  -4 . 0 . 0  .-4 0) 0) 0) -4 ‘ 0 - 4

‘ C D  Ca - in Ca 0 0 0 -  CO ii) ‘in C-
o~~C O i n C i i n i nC- , , 1 C D C a i n 5 ’ C a  C D C a C D N 0, ,.~~i n i n C D C a i nCD

~~~~~~~~~~~~ c’~~~~~d d ~~~‘4 ,0  C ’) CO 0)

‘ C D  C) ‘U)  in CD 5’ in C) CO ‘ 5 ’  ** C ’)
z 0- 0) in CD Ca CO Z “4 0 40 0 4  in 5) N in if) ‘0 0 Z ~) N — — C- U)

~~~~~~~~c - . c - -~~d~~~ C’~~~~~ C’~~~~~
d 0 )

C ’ ) C O C O

CD -4’ 5’ in CC in CD CD CD * ~~, .
_, S.

i n C . C Oi n C .0 i n i n 0 i n 4’0 C . C a0 4 C - ’ 00 )f ) C . 0- 0N U )

. . IC ’ . 0C” C ’) o o~~~~- 4 — —  - 1 , 0 , 0  0)0)0)

‘ 5 ’  N ‘ 5’ C- i n i n 5 ’ N C O
N C- Ci CD Ca CD in CD 5’ 5’ in CO CD CO in in o Ca 05 ’  in 5’ C/)

~< C ’ ) 5’C a C OCa~~~ 
P4 C . d C O  ~~~~~~~~~~~

. 4 . 4 . 4  - 1 , 0 , 0  0)0)0)

‘ C D  N ‘5’ Ca 5)~~~~~~ Ca CD ‘C O  in
~~~5 ’C -C D C a U )  ~~~ 5 ’ C O i n C O 5 ’,., 0 5 ’C O N 0 ~~~“ 4 0 C a - 4 in ..1

~~~~~~~~~~~~
‘1 CO — I , 4  .‘4 CO CO C’) , 1  ,.I

‘ C. in ‘ CO N 0 0 0 -  0) N -- ‘0) inH CD 5’ CCI N Ca 
~~ 

H o CD CC F- 
~~ 

C’) it) 0 5’ — Ca m H CD ‘-4 CO — in

~~~~~~~~~~~~~~~~~ C O C ’ C ’~~~~~0~~~ 
~~

.4 ‘ ‘  ‘ ‘  ‘ ‘  ~‘) C’~ CO o 
“I ~‘4

O 0
C)

‘ in C. — ‘N in 0 — in in Ca ‘ 0  CO
Z CO “I Ca 0-~ in ~~ ,-i z in Ca in 5’ in — 5’ in in Ca — — IJ Z CD in CO if) 5’

Q < -. C i 1 C a N 0~~
’) 0 < ‘.~~ N o c -~~ d~~~ ~~~~~~~~~~~~ ~~

C) ‘0 C O , . . CO < ‘0 ,,., ,., ,,,, 0 )0)0 )

F-

~~
F- F- in F-

“4

a

~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~
F- F- ~~~~~~~~~~~~ ~~~~~~~~~~~~ F-

_______ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— ‘~~~~~~‘-



_ _ _ _ _  

- 
—

— 17 —

S. S. 0’

Ca c-i Ca CO

~~~~~S. ~< - ~

z
< C D  < < 0-  < 5 ’

~~~~~
CO

0~~~~~Ca~~ - 4 C D ~~~~~Ca C) ~~~~~~~~~~~~~~~~~~~~~~ 0 C ’ I C a N C - 0 9Ca
~~~~~~_~~~~~ CO

~‘C ’) , ’ 4 C D 0 )~~~~~5) ~~‘ ~~~~ C - 5 ’ C a 0 ’C-- Ca

‘ C’. C- - 0) CO ‘ CD CO
F- ‘I CD CO CD C- o F- F- ,‘I 5’ — C ’) ICC F- ~~ c-i C) CO Ca Ca

‘ i n  Ca - - C -  N ‘ i n  CD
P4 in ii) N C’) ii) Ca P. - P4 CCI 5’ N N ~~ CO P. Ca N in C- C-

O~~~~~C D C O in~~~~~U) C~ (3 ” 4 C - 5 ’~~~~~Ca O~~~~~C D C i C a~~~~~CO

‘ in N - ‘ C O  C) - N  N
F— C- CD Ca in CD ,,~ N — C- 5’ CO CO ,~~ N 5’ in Ca Ca CO

‘,  ,, ‘0 “i . ,  ~~~~~~~~ ,, ~

‘ CD it) ‘ C D  C’)
Z i n~~~~~ 0 C D C -

•
U) Z i n i n C a  < C)

C ’ I C C . 4 i f )N 0 Z i n 0 - 3 0 ’ i n 5 ’ C O
0 - C O i n~~~~~~~~

>~~~~~~i n i n C O~~~~~,., ~~~~~~~C a i n 5 ’~~~~~~~
~~~~~~~~ ~~~~~~~~~~~~~~~~ if~~~~~~~ C’)

CD - S . .- 
~

~~~~~~~~~~~~~~~~~~ ,5 c-~~~~~~~ 
-‘

N Ci ‘ S. * S. ‘ CD C- - If)
in C- 0 0— in in in CO in 5’ Cl) CD CD CO CD Ca — C-— CD CD Ca CO 0

, 0 . 0- 0  C , 4 C O , . 4 5 ’ ’  ~~~~ ,‘~~~~ C C O  ~~~~~C O C O 4  C

U-c H
-- Ca in (3 ‘5) — — CD - -r N ‘ C C  CO

H in ~~ —‘ N CO Ca ‘0 H ‘~~ CO Ca CO CO Cl) H IC CD C- —‘ in 
~~ 

H Cii 0 CO CO CD CO

‘B ~~~~ N 0 ) 1~~~,4 C a
0I 

~~ ~~~~ C ’ ) 5 ’ C O~~~’ 4 C a~~~~ ~~~~~~~~~~ C O N C a
— 5 ’ --

Z
‘ i n  N - 5’ * 5’ - 5’ ‘r — ‘ I C  Ci

ci Z C - ,~~~, - .~I Z i n~~~~~~~~~~ ’1’ C)) 
~~ Z~~~~~~~ ” C - 0 )~~~ ,~ Z~~~~ 5’~~~~~~~ ’ C ’ C a

~ ~~~~~~ 2 C a ” ~~ ~~~~C ’ ) 5 ’ C ’ )~~~’ 4 0~~~~ ~~ ~~~~ C i ) C O C O - 4Ca~~~
’) -

-
~ C —

F-
5) ~O < C O  — < C C  ~ ‘ ‘~~~ICP. 5 ) C a  P4 5 ) C i  ,,~ ~~~Ci ~ , ),~~Ci

0’ ~‘ 4C ‘O ‘ 5 -
F- a

< ~~~~~~~~~ - C t  a 
~ E - C O  “~ ~~~~~~~~~- ) (  ~~a a ~;~~~~E E - ~~~ a ~~~~~E E —  -‘

~ ~~~~~~~~~~~~~
F- ~~~io~~~’~~~~ i n f -  F- ~~~~~-7~~’, F- ~~~~~~~~~~~~~~~~~~~~~ H ~~~~~~-5~~Z

~

—-

~

-— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~ - =~ -- -~ -~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~—~ _-- =--=- -~~~~~ ‘ ‘~~~~~~~~~~~5-~~~~~~~~~~~~~~~~~~~~~~5- -~~~

- 18 -

- — - - ‘5’
Z 5’ in “4

U); -. -~N -i “4 N

- * ‘ - it)
Ca 5’ ~~ CO C”

~~
~~ — N C’)

3 Z~~~ Z i n  Z ,.4 N
< C O  < C D  CCI

C’)

~~~2. ~~~~~~ a ’-’
- CO — ‘C- N ‘i n  CD in 0 1 0 10 5 )
C) in “4C- 5’ CO 00) N in C. in ,,.~ 0 in N — —4 C.,0 CO in CD CD -I~~~

~~~~~~~~~~~~~~ ~~~~ C ’ O~~~~~~~
d” )

CO CO 0) CO C’) CO

‘ 5 ’  ,“4 ‘Ca CD 5 ’ O C D N 5’
~~‘ 5’ 0 4 0 9  ~ U) in CD Ca C. ~~‘ in in 0’ N in CO C’~ CC 0 in Ca
O~~~~~~~~~~~ I I O ; c -~~~~in o~~~~~~~~~~ 0-~~~~~

CO 
~~~~C’~~~C’~~~d d ~~~~C C’) CO CO .4 ,‘ , , ‘ 4 , ‘0 0) CO CO

CO in ‘N ‘-4 ‘in CO CD ‘4 CO CD
F- in in 0 ~~ 5’ E ’ ~~ 

, in in ~~~ _ F-’ ~~ in — in CD ,,.~ — in Ca 1’ CO ,.

~~~~~. C D i n N 0~~~ ~~~~~~~~~~~~
CO 0) CO ‘4 , 0 , 0  CO C’) CO

C ‘ ‘0  CO - N C- . Ca 5’ CO .0 CD C’) Ca
P . i n 5 ’ C a 5 ’ C OC. P 4 i n - 4 0 f l C a C - 0 P 4 C a . 0 C - 5 ’ i nCa C O i f ) C a 5 ’ 0Ca
~~~~~~~~~~~~~~~~~~~ rU~~C . C ) C O

0) 
~~~0- C i C ~I C ~~~~~~~ ~~~~~~~Cl) 0) C’) C’) Cl) 

~~~~~~~~~~ 
Cl) 

~~~~~~~~~~ C’) CO CO

‘ in ‘0 ‘0 Ca ‘5) 5) C- 5’ 05’ C.O i n N N C O C O,., (3- C i 5 ’ C D i n i n,., ( 3 i n 0 N C DC -,.., CO i n N C OO5)
C~~~N 0

C’
~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~CO 0) 0) — — ‘0  , ‘4 N , 0  CO 0 0 0 )

‘ 5 ’  N ‘in Ca ‘Ca in CD in C. 5) C.
,~~~~~ in C- CD N ~~ CO C- in N C D ,.~ ,,~ in Ci — CD in ,,.~ 0) U) 0 4 0 1 0 ,.,

C ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~c-~~~~~CO ~~~~~~~~~~~~~~~~CO

~~ 0) C’) 0) ‘0 , -1~~ ’4 ‘ 0 , 0 ,~. CO C’) CO

0’ 5’ ‘C. CD ‘ ,-I CD in Ci CC 5’Z .‘4 CD C- Ca c-~ Z ~~ 0 in ~~ CD CO Z in N in CO in Ca 5’ 0-’ CD CD “d o
If~~~~~~~~CO 0 ) C O c -~~~~~ CO~~~‘0 0) C’) C’) ‘0 ,. .. ‘0 ,.. ,.4 ,.4 CO CO CO

CD ‘0 in C. )., in Ca CO F- N II) 0
CD in Ca in CO ,0 Ci CD CD 001 Ca N ‘0 in in in N *~~~~~~

— 
~~~ C ’ ) -5 ’ C ’) -4 Ca C’

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ C O C C O 0 0~~~~0) C’) 0) —‘ “4 .0..0 0) CO C’~

‘S .  .,,.~~~~ ‘in CO ‘0 C. in 0)’.’ 0 4 0 - )
~~~~i nN 5 ’  ~~ ~~~0 ) i n O i n C D0 ~~~~C O . ’4 U) CC CO Ca C - l i n C ’ )C’C CO 5)P 4 . . . I  , H  P . C O  P4~~~~~

• . . . CO ‘ ‘ ‘ ‘ ‘N

£2~ ~2- CZ N ~ ,‘4 ‘4 C’~ 0) CO

“4 CO Ca ‘ N  C. , ‘ 4 0 5’ C C0)

~~~0 ) C a - 4 C D C - -0 ~~~i n C O i n i n C a~~~ ~~~C . C D 5’ 5 ’ i n,,, N 5 ’C a 5 ’ C .0

~~ CO C’) 0) . 4- 1 . 0  CO CO N “4

<
‘C- U) .0 C- Z 

~~~~ ‘0 5’ C) II) CD
~~ H in .-. -s’ t-~~~~~~~ ~~~~~~~~~~~~~~~~~~

~~~ 5 ’ C 0 C O N C ON C O C O N O O 04

. : 0 ) N  

~~ ~~ ~~~~~~~~~ N ~~
Z~~~~~ O ’l’ N, C-, o ~ Z~~~~~~~~ , 0 9 - .  F- Z 0 ~~C’~~~~~-i ~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~ < ~~~~N C’) -. C’4 Ca~~~~ ~~ ~~~~0 ) 0 ) N. 50 C” 

~~~~~~~~~~~~~~~~~~~~~~~
H

~~~~CD Z ~~~ CD
Cl) F- F- i/i

< ~4 _ 
~
0 — < >, — -I

a , , a

~~ 
C ’ ,~~~~~~~~~~

’
~~ ~~ ~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

2 ~~~~~ ~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - -~~~~~~~~~ --- - --- - - - - -~~~



— 19 —

- .5 - — - CO
~~ C C ~~ C I :

- — - — - Ca Cl)

>~ Ca >13 -i C) )t~ C’) CD

< C < ,,
~ -~~ -13 -~~

,-i N C’) Ci C’)

z S. Z i n  S. Z-
< if) < C ’~ C- <~~~C’ in

— 
C’) ~~~~~ 1’)

C’)

- CO in - C- 0) 5’ 0’ - CO CO CO Ca ‘1’ ‘1’ 5) CO CO Cii
C) CO CO CD CO N , ,  C) ‘5’ 5’ CD in in 5’ ii) CO in 0) _ 0 CD CO 0) C- CC -r CC Ci C- —

~~~~ N 0 ’ C O C ’ )CO~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

- CO If) - CO N CCI ‘0 - CC CO Ca CO CO Ci — CCI C) C—
Ca Ca CD -I C— Ca ~ ‘ in 04 5’ CD Ca o CD Ca CO in 5’ 0) N 0’ CD N CO ‘C’ C-- C- Ci C’) CC

C ’ C ’~~~~~~~C’~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~Z ,‘ CO CO -4 .4 CO 0) 0) 0) CO CO CO C’) C’) C’)

- C- C- - N C’) in C-- - C) C— Ca C- C- -0 Ca CO Ca IC
F- CO CC CO in in , F- in ~~ ~‘4 0) C- — in in CCI CO CCI , F- ’ CC — CO CO C) If) CC 0) 1) C Ca

~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~

CO CO CO I CO 0) CO -I CO CO CO 0) 0)

“4 N - N in CD CO - CD N CO N CC Ci CO C) CC IC
P. — CO CD in “4 Ca P. C- CD C- Ca C- Ca — Ca in C”) 0) CO P4 CO N C) ~‘) CO in CC 0’ — Ca ~~

~~~~C~~~~~~~C~~~ C’~~~
d 0 )  ~~~~~~~~~~~~~ 5)~~~~~~~~~~ c-~~~~~

0) ~~~~~~~~~~~~~~~~~~~~~~~~
U) CO CO CO “1 N — 0) 0) C’) Cl) CO Ci CO CO CO 0)

‘ C’- C- - Ca 0 0- N - 5) CO 0 Ca CCI if) CD Ca CD CC(3 in Ca ii) 5’ 5’ , (3 CD “4 CCI Ci Ca ,_
~ ‘0 CC 0’ CCI C’) Ca (3 0) CC CO CC 0) ,. ‘ CC C- If) 04 Ca —

~~~~
• ‘ ‘ ‘ ‘ 0 )  ‘ • ‘ ‘ ‘ C’) ~~~~~~‘ ‘

C’
’ 0 )  ‘~~~~~~~~~~~~‘0)

‘4 — — ‘0 0 4 .0 0) C’) C’) CO C-3 4 4’) 4’) 0)

- 5’ —4 - N Ca C- Ca - Ca CO Ca CO 0) 5’ N Cr) C- 5’
i.~ CI’ C. “1 in ‘1 ,.

~ ~ in Ca 0- 0) Ca ,~ 0- Ca CO CC 0) ,.4 ,) if) 0) N ‘0 ‘4 , in C- C ’) CO Ca

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~-~~~~~o~~ c-~~~
’) ~~~~~~~

0)0)0) ‘0 C O N C O  0)0)0)

- Ca N - IC CD ‘0 CO - in C- C-- 0 CD 0) CD Ca CD 5)z in CO — Ca Ca CO z in Si C” C- in CD N CO C) N Z 0) CD in CO — Ca CD If) C’) Ca

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~ C D 0 Cr) ’-.- C-
~ C’) C’) C ’ ) C O C aC’

CO 0) 0) 0) N CO CO 0) C’)

S. — S. in CO CO 04 CO in CO in Ca CC 5’ CO 0) Ca
CD Ca Ca ,-4 CD U) 5’ CD Ca Ci CO _ C-- — CO CD CCI — in 0) in C- 5’ ,, it) C- N in Ca 

~~
~~~~ U) C-, C ~~~ C’~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

~~- :z~ — — — ‘ ~~~~~~ CO 0) CO CO “4 C”) 0) 0)

- in Ca - CD CO ,‘I — - if) CO CO Ca CD in IC 0) CO in
Ca 0) .004 C- CO Ca N CD 5’ Ca C- CO N H H CCI IC if) CO C- CO 5’ in Ca C- -.

~~~~~~~~~~~~~~~~~~~~~~~~~~~ c-~~~s , -~~~~
’) ~~~~~~~~~~ I

C, P. ~~~~~~~~~~~ C’; 0 ) c-~~~~~~~CO 0-
~CO CO — CO E1. E~- ~~~ ~‘4 . 4  CO C’) C’) CO

N Ca - C-- in S. * —  
- ‘in Ca Ca Ca in in CO N Ca C’)

C- C- CD Ci 5’ in -4 0’ C-- C- — 5’ N CD < H ~~ Ca If) U~) in ,,
~ 

0) in Ca if) CO
I C) ~~~~~~~~~~~~~~~~~~~ C O C O N 0 0~~~— — “‘C C O . 4  C’) 0) CCI CO C O ’ . ’  CO 0) 0)

‘S .  — — - CD Ca Ca in - CD Ca Ca CO Ca CO 5’ Ci in C- 
—

,‘., H~~~ ’ - 5 ’ in~~~~~~~~~~in < H~~~~~ .—~~~~~ o - i n~~~ CD -”i i n i n C O5) H C ) ’-C’ Ca ’i’ t-- C) 0 0 0 ’ C OC C I C O 5)

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ CC C ’ ) N C O C’ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ C ’ ) C ’ C ’C C a 0-

~
43 ~~ . ~~ - z~~. z — -‘4 ~~ C’) CO 0) CO 0)

C
-13

- . 0  0) .13 - C O  in CO 0- 0 C O C O C a C O C )  0 ’ C C~~~~~~~~~~ C’)
Z 0 - I C a i n C ’ )CO~~, F- Z C D 0 ’ C I ’ C a C O_ C D 5 ’~~~~~F - C ’ J .4 ~~ Z C a C a C D ” 4 ’C’ .’. C ’ ) N CC ” _

<~~~~~~~. o ~~~ _~~~o
0) Z < 0 ) , , 0 )_ d ’ 4  o ’ ’i ’ e_ ~~~Ca

0) ~~ < o~~~5’~~~~~, I o C’) 0) o - 0 ) C a C a0)
-~ — ‘ 0 ,  CO ~~4 0) 0) 0) < ‘0 — CO — C’)

U) H
F-

~~~~43) H CD 5)

F- F- in F- CO

< 
CO ~~~~ “i

- 
a - - - -
CO 4 4) ~~~~~~ CO >~~~

Z E - ~~~ ~~~~~~~~~~~~~~ ~~a ~‘ ~~~~~~~~~~~ ~~ - C E ~~~~~~ - —

F- ~~~~~~~~~~~~~~~~ F- ~~~~~~
1 Z j ~~~ i- ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

rn -



— 20 —

- - in S. -
Z ‘ Z U CS Ci

a
~~~~~~CD > 1 3 0 )

~~ C’ N ‘4’ < C’S
a N a N CCI

Z o  Z 01 Z~~~~
< C D  CC < C D

~~‘ C~~ C ~~~ CO
~~~~ CO

CD C- - CD in in Ca in N S. S. - CD C-O CD CO CD U) in o 00 -4  in 0 Ui in — CD C. in N Ca U) C) CD in Ca C- CD —
U; C ’ ; N C a -’) ~~~~~~~~~.‘i CO C’) CO CO — “ CO

‘ C O  C’) - CO N CD 5’ Ci in CD N CO — 
- — CD

~~‘ CO Ca 5’ in Ca 
~~ ~~‘ CO N C- 5’ CO Ca in CO in in — Ca ~~‘ 5’ C’) 1~~ it~ 0) Q

O C’~~~~~~~~~ N O~~~~~ C - C ’~~ ,~~~, 4 C O  0)5,C’)Q~~~~
CO 0~~~~~ 5 ) C ’ I f~~~~~~CO

— _ _ C O . 4 , 0  0) CO 0) .0 -4

Ca - CC C. CO C- C’) 0 4 5’  5’ 05) ‘ i n  5’
F - C D C O C OC D C D ,, F- C a . , C a . - I CD ..’ C O C .5 ’ C O 00 F - C . C D C O i n N,..

~~~~~~~~~~~~~~ ~~~~~~~ CO

- N .0 - I Ca CO C. in CD in C. Ci CC - in in
P 4 i C i C - C - O C DQ P .C O C a 0 ) i n i n0 i n C D i n N O0 P . C O . ’ I CD C) 5’ 0

~~~~~ C-~~~~~~~~ CO 
~~~~~ e~~ o~~

’) C C O C O C O0~~~ ~~~~~~~
c , ;d0)

5) , . , NC O  U) C O N . ’ 4  0 ) C O C O  ~~~~N N

O CO ‘ CO C. Ci CD in U) 5’ CD CC 0 ‘ N  CO
(304 in in Ca C’1 C, ~~ in CD C- oi CU CD N U) -4 ,.~ ( 3N  CO — N -‘ ,.,

~~~~~~~~~~~~~~~~~~~~~ 0) ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~
Ci N CO .4 N — C’) CO CO N N —

‘5 ’ CD ‘ C D  CO C. in CO if) CD N in Ci ‘ 5’
~~~C a N i n C D~~~~~.’ ~~~C D C D i n C D ,,, F ” C a i n 5 ’ 00 ~~~C O N C a N C -,.’

~~~ C C O 5 ’ C D N~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ C ) C O C O I DO C-’) ~~~~~~~~~~~

‘0 ,, 
~~ — ‘0 ,..N 0) 0) CO ‘0 ,~~ N —

5’ - C. C. CD Ca in 5’ CO Ca 0) Ci ‘ C O  in
Z C O O  in U) in o Z CD Ca N in 5’ F” Ci in 0) 0 Ca Z CD 5’ C’) °~~~

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~
N — ‘0 ,’404’.~ C’) C’) CO ‘0 ,., N

Ca 5’ CD N in 10 0 0 ‘-I 0 N in C. 0
N CO Ca — U) o in N in in CC — C” C) in CO 0 

~~ 
N in C. CD in —

~~~~~~~ CO 
~~~~~~~~~~~~~~~~~~~~~~~.4 c-I 4 — C’) C’) CO CO ‘4 , 0

‘ CS  5) ‘ 01 C. C- 0 5) F- CD in N 0 - — 5’
H N i n O i n C CCa H C - i n, ’ 4 i n 5 ’ 0  U ) i n . ’ 4 in © H C D C a U 5 ’ 0 )CaP4~~~~~~~~~~~~ c-~~ J C O  ~~~~~~~~~~~~ 

P. If ,. CO

‘ I  CO CO .~I . i  . 4  C) CO CO ‘ i  ‘4

‘ N  Ca ‘ C D  — C’) CD CO 045’ in CD 5’ 
- N CO

H N O 5 ’ i n i nCD ~~~C - C ” 4 C a C a  5 ’ i n 0 4 C O 0 40

~~~~~~~~~ C ’ , N O N C , . c-~~~
d 0 )  c-~~~~ d C ”

.0 — — _ C, CO C’) .4

in ‘ C- CO Ci 5’ Ca Ci CO N CD Ca ‘ COH C~~ C- in ‘ in if) F- H Ca CD CD Ca in 
~~ 5’ F- 0) CO Ca H 0 5 )  CO CD in

~~~~~ ~ ~F- ~~ 5’ C- — ~~ in C- ~~ z CO Ca CD I’4 ) ,,,, it) C- C- — — Z N 5’ CO — 5’ —
~~ 

~~~~0)~~~~~~~~~~~~10 ~~~~ Z ~~~~~i t e o i d 0 )  o~~~d~~ ~
P. U)

Z H H 5) r.~ H
‘C < i n  C)

a f., Fi~~ Ca Ci 0 Fi)~~~~
‘C ~~

‘ >~a

~~
F- ~~~~~~~~~~~~~ I ” ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ F- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-~~~~~ — - ‘-—~~~~~- ~~‘— -~~~—

— 21 —

- N Si - Ca 0)
C’ Z ‘C’ C’

- Ca CD - CO CD
>13 Ci C >13 C 0

N 0’ < N 5’N 0) N 0)

0’ Z C D  C’)
CD < 5 ’

CO ~~~~ .-4 C’)

- C” CO N CD 5’ CD N IC CO in - CD Ca 0 CO CO 0) Ca in CO Ca
Q C O C - C O i n C - . , ,  i n I C ’ C ’ - I C a, ,  C) 0 C D C ) C a C -C, in C D O ’ Ci’ CO 0)

~~~5 ’ i n C O C’i CO~~~ ~~~~~~~ 5)~~~~~~~ c-~~c-~~~~~
N 

C C ’~~~C’~~~~~~~~~~~
N

“4 — 0) 0) C’) -i CO — CO 0) 0)

) C D C a C D C -  C a C - i n N C a  N i n i n C a C -  C O C a C C C O N
> CO in ‘C’ N N CO in CD 5’ “P CO > Ca C- in — ~~ Ca C-- Ca CI’ in —O~~~~~~~~~~~ 0) 

C’~~~~~~~ C’~~~~~~~~~~~~C’) 0~~~~~C-~~~C’~~~~~~~~~N 
C’~~~~~~~ C~~-~~~~

CO ‘4 — 0) 0) CO CO CO CO CO 0) 0)

Cr) if) CO 5’ CO CC 0’ 5’ Ca C--’ - N Ca CO Ca in CD 5’ Ca in CO
C-’) Ca CO Ci N CO ~~ CD in 0) Ca CO F- Ca CD C) Ca 5’ CC Ca 5’ 5’ CO CO

~~~~~~~~ ‘4) Cf; 0 )_ • C’ ~~~ C’~~~~~~~~~~~ C” 
~~~~ C C C D C’ ) 5 ’ - ;~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~
CO -‘ 1.4  4’) C ’) 0) CO CO CO C’) C ’) 0)

- C i N N C O i n  0) Cf) C) CC IZ - i n N C O N i n  i n S ’ i n C a C -
P. 0 C O i n i n C -Ca C . C i i n 0 ) C a0 P 4 C ) C a P~~ 0 ) C C 0 i n C D i n N C a0

~~~~ C a - i CD C i i C a~~~~ 
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~Cl) 

~ ~~ 0) 0) 
U) — 04 CO 0) 0) 0)

- CD CD Ca CD IC IC CC Ca Ca Ca ‘ CO 5’ N N 0’ 0’ CD 0) in if)(3 Cii in C-- Ca CO C-— Ca in 5’ CO Ca (3 CD 0’ 5’ CO Ca C-’ CCI 5’ CD CO —

~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
-, 04 — 0) 0) CO — N CO 0) 0) 0)

- CD CO Ca CO CO N CD C) Ca N ‘ C )  CO N Ca in “ 4 5 )  CD CO N
..1 — C) 0’ in CO CO CD C’) in in CO i, ~ 5’ Ca ‘4 C- - ,~ 5) 0 0) C- — —

~~~~ C a N C C C CC’i~~~~ C ’ C C~~~~~~~~~~~
C”) ~~~~ C ) N C D I C C~C C’) C O 0 ’ C O C a C a~~~~‘0 0-C N C ’) CO 0) ‘0 — N CO 0) 0) 0)

- 0- in Ca in C. C- 04 CD 0’ C-’ - 1’ in CD N -4 in Ca Si in C)
Z i n C - C ’ )5 ’ C - Ca C - C C D N C O0 Z N ~~’ C ) C’) CO t — C D 5 ’ C I ’ C a C)
~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ C’~~~C~~~~~~~~

C”) 
C ’ C ’ C ’~~~~~~~~~~~~

“C — Cii — 0) C’) 0) C’) CO 04 — C’) 0) CO

C O C O C O C - C a  C a C O N C D O ’  E C O i n C O i n C .  C - - C D C D C O i C )
CO 0’ in C- N Ca 0- Ca in 0) CO CO 5’ 05’  in 0’ o ID C- in 0 40  Ca

~~~~ C C C D 0 ) 5 ’ C O~~~~ ~~~~~~~~~~~~~~ ~~ ~~~~it~~~~~~~
C’

~ c- ’~~ d~~~~CO “I CO CO C’) 0) ,D — ~~~~~ 4 CO 0) CO
if.

C)
Cl C)

C D C O C - 0 ) C C  i f ) 5 ) N C O CD f) C a C a C a C a C a  i n 0 ) C D i n C aH Ca CO CD ‘1’ in Ca in in Si N CO Ci I H CD CO C) N CC CO in C- 0) 0) Ca C)
~~ ~~~~ U - C ’ C O C O 0’) 

C ’ C ’~~~~~~~~~~~ N 
~~ 

P.
c-~~~~~~~~~ CO 

C ’ C ’~~~C’~~~~~~~d~~~~
- — CO — CO C ’) 0) . < P _ I  ‘4 — CO 0) 0)

I., I-
C) C)-6:

0 ) C O C I C ICC N i - C O 5 ’ IC C -  ‘ i f ) C O C O C a F -  i n 0 ) 0 ) O i na H c - 4 c - C i r )in ‘C ’F -~~~~~~~~~~~~Ca a H C O C D i n 0 ) i nCO S i i n C ’ ) N C a

9’ ~~ in in C’) C’i CO CO C’) CO C Ca C”) 9’ ~~ if) in 0) N CO C’) 0) CO C’) CO o
if, ‘4 — — Ci) C’) 0) ~, CO — — 0) 0) CO
C,i U

CI) U)
ii- —

C D C a C a C O C -- 5 ) — , If) IC CC C 0 ) 00 0 0  C - C O i n C - ’OH N- C- Ca C- ‘~? ‘1’ -C C’) 01 Ca ~ ‘c H CD CD C- CO in C) 5’ CD CO 5’ —
~ ~~~~~~~~~~~~~ ‘~~~~ CiC ~~~~~~~~~~~~~~ )f ~~~~~~~~~~~~~~~~~c-~~~d C - ~ C ’ C ’ C ’~~~~~~~d~~~

’4— — CO 5) 4’) 0) — — — CO CO CO C

- CD C in if) CO C- 5) — C-- C-— “~ - Ca Ca in in ‘IC in N CD Si CD
0 z CO L Ca C- -r Ca 5’ F- ‘1’ Ci) CO CO ~ z ~~ Ca Ca Ca -r CO Si CD 0) 5’ Ca —
‘0 < • • • • • 0 )  • • • • • 0 )  “C ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• • • • • 0)
‘0 — — — 0) CO Ci) “ 0) CO CO C ’) CO 0)

X L S 5)

~~ 
_ _ - < < CC in
CO 1) 

~,, ~~~ Ca Ca
—

a
‘ 4 )  ~~~~•$f

a -~~~~~~ a
Z ~~~~~~~~~ -~~~~o E - ~~~~~~~ ~‘- E - -
— 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 
-
~ ~~~~~E E - ~~~- ~~~~~~~~~~~

F- ~~~~~-7~~ ~~~~~~~~ F- ~~~~~~~ X - Z / - 0)~~~~ . X U ) Z

--

~

- -

~ 

-~~~~~~ - - -~~~~~~~-~~ - - --- -~~~~~~~-- - - ---~~~~~~



-~~~~~~~ -- —CO---——~~~~- —--
~~~

- 
~~~~~~~~

— - - -
~~~~~~~

DISTRIBUTION LIST

Inter-American Tropical Tuna Commission
( d o  Scripps Institution of Oceanography)

Dr. James Joseph

Office of Naval Research
( d o  Scripps Institution of Oceanography)

Dr. Marston C. Sargent

U. S. Bureau of Commercial Fisheries
( d o  Scripps Institution of Oceanography)

Dr. E. H. Ahistrom
Library (2)

Scripps Institution of Oceanography

Dr. A. AlvariI~o de Leira
Mr. Norman E. Anderson
Dr. T. J. Chow
Dr. Abraham Fleminger
Mr. Jeffery D. Frauts chy
Dr. Carl L. Hubbs
Mr. John D. Isaacs
Miss Margaret D. Knight
Dr. W. A. Nierenbe rg
Mr. Joseph L. Reid, .Jr-
Mrs. Margaret K. Robinson (15)
Dr. Richard H. Rosenblatt
Dr. M. B. Schaefer
Mr. Richard A. Schwartzlose
Dr. Fred N. Spiess
Dr. Warren S. Wooster
Director ’s Office
Library, AOG , SFA
Library, DCPG (10)
Library, Sb , Archives
Library, Sb , Circulation (3)

~



—-

DISTRIBUTION LIST

SURFACE ~~ATER TEMPERATURES AT SHORE STATIONS

M R.  D .L ALVEOSO ~3 , BAS E DI REC TOR L I F 1 A R IAN p~~~~, CD~~’-~~J }~. co-J - ::3A:1
r I~~~~3r7S S L - ) TION ~~i E \ R  r~E i E A R Cu  r ’7 ::~ j oF c : — :~ ’ : c r - ~L ~~z:::~ Iss ~~~~~~~~~~~~~~~~~~ S~~Jj i 3 I : i Z T I T U T C
H I F ~ .3U OF - C h 1 A 4  v i ; : : : R x ~~ 13 . 4 1 L  L~~s~~:~~-i~~ :-1 P . u.  BOX 655’,
272 5 30 :;7L~~;~ )ULE V . ’~3D P . O .  BOX 3130 S i !  oi:;c- , c -~~i~~~ :::~ ~:io~
S E A T I L E  6 -AS :  i- :3-,oN 9~ lO2 Iio:;JL’j Lu , Fu. :. t I  9~~312

BI::cCiO:; C~~~~ AL DC PESCA C

COR ,  TFILLI1 ’F 0. EARB EE 
— - - ~C - : :SCIAL F I S H E R I E SFl/S R - f AL SCI~ C S~~R V I L ~~ A L I  I I) I 1 L l t D  C,XICO

U. S. CO. C.C . h i . D  - - - _ -  --  - I. sUaI~~ —- --
- - — - - 75 VI £ ) ~~I i _ _ C C I , i I  ~~ U’J~I,

S CCI:II . f~~Q. i ~~ 3C f f  A 
, -!I1I 3I , FL O R I D A  3:3149 DIOZCC SO 1 ‘IE~~E 3AL DC PESCA C

RO C.~ II L L , , ,  4 ) R C L A I D  2035.~ ::-V 3 : A :~~S C~~:.~ .<AS
-~ :-::.- .~c a ,~ :-:3o

531:0:! OF !131’IE F I S H E P I C S  : : i x I C O , D . F .  :~~xI C0
DR .  R OBE RT SARSOOTE A!J 0? 03:-: .:::CL- L ~r s o o r : s
I!IST IT C) TE OF ’ARI NC SCI EN CE OF T~ L I : , 1~~~1ua ~fl .  R030A T L. E0CO }FARD T
IJ !j I~’E3ZI0i 0-7 i L i C C A  1;3 ::3:c:; , D . C .  202 ~3 LOC . II EO A I 7 D R A F T  CO R PO R A TIO N
COLLEOS , A LAS K A 99735 3333 N ’  3 /23 )2  D R I i E

SAl D IEDL ) cA~~I~-02 : 1IA 92101
M R .  J , O ,  B U O 7 E T T C , C3ATR ~’AN

M” .~~ILLIA’~! C. BATZL ER !1ARIt E R E S E A R C H  CO 733355 
~rn .  Josor - !l 0. ELL SON

CODE 31135 C P . O .  BOX 807 u ’s .  F I S H  473  : 1L0L17 S E R V I C E
U I ?  £ 4  ~ C I C~ L / 3 ’ C  TO’Y LOS L -) C — 3~ 9 1022 ~~~ ~ B )  S 53)
SAN DI EG O CA L Ii- -C : ISC . 52152 S C ; I T i L O  -,:: :I:: 3 , j~J 98132

DR. BAT HE V. BURT
P R OF ESSOR OF O 0 2 \ N O I R 1 P B Y  A 7 7 0 S P H E R I C  S C I A % C Z S  LIB RARY

M R. S. B. BEN?ETT r -Y ;- -\ n-~: 0? O C?A! D 3 1 A P ) i Y  - , :12 L £-3~~ S?% I C
DEPT. OF ocSA%030APHY o ” E - o:3 s i ~s~ uN I ~~ A3 : Y oi~~-:-j s ) - R I , , ;~~1 L - ; 3 )  223 10
u:3115731T? OF 1131:3:1 C32 LL 1 3 ,  01113-32 97331
HO NOLU’ ~.U , BA3 AI I  96812 

~~~~~~~~~~~~~~~~~~~~~~ 
0001705 SER VICES AD’~N

t:;3135 R E SO U R C E S  L i B R A R Y  — 4 —  C-: OT / 7 5  CE - 3 3 IC S U R / E Y
KR ,  FRE DERI CI ( H. BERRY r:.’;XT:: 1:iT OF /153 / 2 3 )  c~ i~s p-j~j ;~ f l_ 233 , ?~~~~~AL BLDG.
U. S. 277L~3U 01’ CO F R C I A L  F !131E1 (!i LF . 3 , : TE  i~~~: ! : : 1 s s  L.’7 T1i 7 ‘~ 300 ~t . 204 A N G E L E S  S i .
TR ’J?1017 ATL\!1 NC SIJ! ) 7 I C A L  LA D . T::: :I: :.L 2 3 2 : .: , C L I H r l : : :A .  5073 1 LOS A ::71253 , C A .  90012
7 5 VI l IS A 8 A333 D R i l l
IF IAZII . FLOR IDA 331~~ A ’ 7 r 7 , I O  :sR:;’:osz CA R V A LLO , DIf lECTo~ 

C R T E F , TI lES  SE CTI ON C 3 3
ESTACI) :: DE B I O L O G I A  P E SQ IJERA r ~~ ~~ scI~~ c~, S C ’ )~ CCS 308

MO JOSE P H J B O~ 0A (0 / I CR P 1~~ 3 CLI C LO~ El C C f  C’ 3 0 s J _  C, SU l  .Y
S T A R X I S T  FOOD S I N C .  U I D A T L A : J , 3 l : : A L O A , L:2x 1c0 ~~~~~ ‘ -~~~~ S C I E N C E  CEN ER
532 TU N A ST R EET r ,00: - :VLLLS, ( J : 3 Y L I : - :D 203 52
T:3:I:,AL LLA ( j , C~~2 I ? C - 3 N I - 1. -;os;i MR.  HA R OLD CARY - ~~~~~~~~~ ~~~

DR ROLP BOLIN 
VA Il P S  FOOD COUP AN T 

~~~~~~ ~~~ S C I ~ E 5 3 / IC E S  AD N

HO PKI’IS ‘ IRI ’ !E STATIO N LO N G 3C~i , c: IF.  90802 ~~~~~~~~~~~ 
C)~ O t , i I~ SURV ~ Y

Pl~CtFI C i , ; i , , C L L F O 3 ( i l ~\ 93~y 3  l S1I X~..~ U I  S C I i , s C ~ ~~~~~~~
OP. WILBERT B. CHA PM AN R O C A V ILLE , 7 . 3 LANO 209 52

DR . Rrc:!Ar! D A. BO OL OOT TAN 7 GO’ 3E’ P AR ( A’j ~~’- U? ESSA STATE CLI’C!ATOLOOIS’I’
D E C ’A’~~~ E I T  OF zooi,o”y 

~ 3 CALIF O ’ l iA 92106 70 — Oit~ LO B U I L D I N G
/ -~~~ C~~~I p u R N I A  :rJ~~TL E , i i A S i i i ; i O ON 98104

LOS ANGENNI , C L l l0 I 2 : \  90324 MR.  E , O  CR E N E Y , 0111SF

BRSTI SR NAVY STAFF 
‘ 3 L i i i  I~~~~’- ’5S\RC H FSSA STA TE CLI AT0LCGIS’l’

BRITISH E SEASS Y 4 2 45  HOL L I S STRIC T P O R 5 L A N D  ORE GO N 9720931)0 ‘- A  ‘CC 1I ’JS STTS A ’I S, , N .I .  E D E R Y V I L L E , C A L I F D A 3 I I  9 :503
wAsH IN iD:I , D . C .  20 )23
AT O: ; .  SC i E N T I F I C  t2:- 0R:.ATlcN o~ i :~~:o MI , .  H A R O L D  1’. CLE ’!5’15 • JR.  5553 ST1TS CLIO4TOL OSIST

E ’ R I N :  R E S O U R C S O P E R I T I O N S  557 FE C -IR A L 0Fi-’ICE 6223 .
C:-LII- 32’IIA 3 /71 f’33 ~) I 5 3  LA S .  SAl F R A I C I O C O , C A ,  94 102

M R .  DEAN BU’ PUS 7 :R : I i . 1L  1 5 2 . : _ ,  C i L I ,  j R ; ;I A  5)731
50005 3025 O C E A N O G R F -P H I C  I :07 .
.I008S :021 , ; : ! 3 G t . C . l 3 1 S  02543 C - l I E ? , :.:-1311C DATA DIVISION EN -JIRON ’4N T AL C C I I N C I ~ D I V I S I O N

COA ST ‘i : ; D 0503 ) 77C C SUR VE y CO OS 3150 , BO X 7
D E P 3 R T : : l - : 3T O F C3 : . : :~~~~~j P A C I F I C  1 5 5 5 1 2 5  R A N G E
V J A 3 H 1 : G I o 2 , D .C .  2 3)230 p052 .  :2 - iOU , cA2L Cor ~2 I \  93041

LABORATORY DIRECTOR DR. DANIEL U. COh EN
R PCAU OF CO - E R C I ’ CL F IS H ERIES 5 2 7 7 ) ’ J  (CF CO - E R C I A I .  F I S A S R I E s  D P , R I C I F A R D  H .  FLEI INO
BI O L O ICA L L A BJ RAT )RT C U l s i ( l i  I I I  ; I C A L  LAB Y2’ i OFCY U 4 I ) l ( ( O I I Y  OF W A S H I N G T O N
P .O.  BOX 1155 L ’ S ,  IO:.A L lIIJSEUU 031- 1r, (’:IC L A B 3 n A - I -u RI : : -o
AU XE BAT,  323553 99821 I ’ G h I : 3~ o3 , D . C .  20 560 S C , . C i i _ , ,  v.)::I: oN. 98105 

~~~~~~~~~~~ - - - -~~ - - - --‘~~~~~~-~~~ - - - -~~~~~ -- - - ‘-~~~~-~~~~~~~~~~~~~~ -



DR.  W. I . POLLET Y DR .  HIP OYU XI K IT A SUR A DO . KENNE TH S. N ORRI S
I A C A D E F . I Y  OF SDICN C C DEPAET: : : : : IT OF P UBLIC N U I S A N C E  U 1J 1 25 21 OF C A L I F O R N I A

~~~ 2 i., ; , CL;o C . , L I 2 L - i i , , 1 A  94 1 1 8  1 7- 1 0 0  ( 2 2 2: 0  hi, I .~~i j : 5 I 7 j ~~E 1 l l : , : 2 f Z T  CF DOO LOGI
‘ C 1 0 U 202 ~~~~ CPLI

P R ) ? S3)R JANES A .GAST KOOS , JAPAN
0151310:1 0? :~~~iJ3AL R E O O U ? C E S
3 2 C  .i;~~: COLL EGE D O .  73 !5 !EL I!ALDO :-IADO KOE RDEL L DR . 000ERT ::.NOR RIS 

A , C lL i 1~i2NIA 95521 I CI ST I T U TO P A N A C E R I C A N O  DEP AR T~~~ T OF GEO,,0~ Y

D C .  I~ 5— IA Ii J ‘ 0 C~~~1F0 ” IA

DR . ROBERT i f .  GIBBS , JR. CX- AP,10 3 11PA00 29 ~~~~~~ E A N 2 N 7 . C A L I f  aN2I ~ 53 103

DIVISION 0/ FISHERIES LIEXIC0 18. D.F. , M E X I C Ou. S. :;3~~Io::;L CU S C U N  OFFI CE OF N A V A L  RESEARCH
;;~~32Z%OiON , I. C. 20550 DR. TAIVO LAEVASTU C-DDE 402-416

U . S .  FLEET N I JU ER ICAL ;IASIIIH3 T O% , 0. C. 20310
0. 5. G I L B E R T .  OCEAN.  DEPT. 31S111112 FA C I L I T Y
(C:~~~CO.: s Al E u N z : 2 R 3 : T Y  

~~~~~~~ 7 1 1 / C L POST G R A D U A T E  SCNOOL D R .  Y N G V E  H. OLSEN
323-JA L L IJ .  2: 1232 97330 % O N i E 2 G ? , CA L I F O R N I A  939-10 J 3 J 3 % A L  OF h A R m S H SEAR C H

MR MAX GORD T 23/  2 :75 , YAL D STA T ION

C ,SI 3~ i I A  ‘ I  CURI N G A N D DR S C LAFOND — C~C ~~~ I O~~a2O

P 0 1123 C O C ? \ 2 2  CODE 3190
3 3 )  0 12213?  STR ET ii. S. : -

~~ E2:c:?-::;i- :3 L~~~~-2ZTC-0? O R E G O N  F I S H  C O N C I S SI O N

12231: .7 L 132330 , C A L I ? 3 3 % I A  90731 iCC: .  D I E G O  CALI i-  277113 92152 PF:SEAR ~~l LABOR A TORY LIBRARY
1( 1 3 7 1  2. BOX 31-A

CHARLES C. CUNNERSON MR. L!ILTON J. LINDER ~~~ 
C2702A A3, 081301 97015

DACO C-OHO % t : :aIclN EM BASSY
- - 3 O S A ( R 0 / 1 0 5 3 1. 10. 45 ks~,- l C O , C ) . ? . , CIE XIC O 033032 I: :STITU TE OF M ARIN E BIOLO GY *
;;~~j Il , I S T / A D U L  79231/ D :?AR ::NN T OF BIOLOGY

2. LI’ :OSAY , D I RECTOR 311313311? OF 03:30:)
CLI REN C E A HALL JR s o i .  ) - I  / OF U~ L Hi T RY CU — 3 ON ~~~O 97403
ASSOCIAIE PROF . OF GEOLOGY ‘ 3 S L~~~ - 3 -  ( A I L I R A I .  IS S 100Y
UCLA  BALB O PAR E 110. GILDE RT O IIAR 0 OSlO
L0~ A~~~~ LL~~, CA .  i~~~~ _ 4  SAN DI E GO , C A L I F O A N I A  92101 CALLE F Y 1IADERO

E S T F I C I O  r ;Eu :A  D E L H I  NO.  3
!‘AN CO C K LIB R ARY OF BIOLOGY DIRECTOR S EX I C A L I , D . C . ,  L EX I C O
AND OC 1NOGRA PHY 1 7714 R E S E A R C H  INSTITUTE
22 FOJ Ott? IO1 p o ~~ ~~~~~ 1’ J H0LLISTCR

u:113 .7311? u~
- 2; .~..1N 5*),5 DURBAII PACIFIC OCEANOGRAPHIC ijROUP

LOS /232211 C.1LIC -23:iI~I 5 3 2 3 1  S3IJTU AFRICA P.O. DR/SIR 6
NA NAL1 O B . C . ,  CAN ADA

OR. HASAO HAHEAB A
.J-lp.33 :-:MTE-3lDLOOICAL AGENCY SR. JOHN C. VARR ,

-3 72-:ACHI, CHIYODI-1E U AREA DI R E C TOR 
— 

cc!: AN D I : I G  OFFICER
TOKYO , JA P A N O . U ! 3~.J OF C0:::::G O I A L  FISN ~ RILS P A C I F I C  M I S S I L E  R A N G E

P.O. BOX 3830 PT. I i’ J GU, CA. 9 3 0 41

DR. JOHN I.. HART 
H O N O L U L U  1133311 96812 — ATT N CODE 3145

A-r237:I c B IO L O: : C A L ST S T ION 73. JOT A R O L U A S U Z A W A  
ATTN CODE 3250 —1-

11 ~~~~~~~~~ .~~.I B . u C I C ~ i l / A N  C E T E O 3 D L O G I C A L  A C E N C Y
CA1A DA C C  ~1 I 7 l lL’A L SEC TI ON DR. ROBERT O. PAQUE TTE

C I I I Y O D A - N O  l 7 E ’ : E l I L  I.!OTOR S CORPORATION

DR . JOEL V. HEDOPETH TOKYO , JAPAN t -212! ;SL S111115 D I V I S I O N
PACIFIC ::AAINE STATION BOX ‘I
D1:LoN BIACI MEXICAN GOVERNOINT FISH COMMISSION 

SAN TA D/5E33 , C7. LI ? O 3N IA 93102
: 1 .31:.  C i j U N  i i ,  CAL I ?~~12I .7 94929 303—305 B R O A D 7 I Y  PIER

S/h.  DIEGO CA L I F O RN I A  92101 DI.  0 .L .  PICEARD
BR .  T. HIRANO I N O T I T U T E  OF O C E A N O G R A P H Y
T O N A l  R 3 G I - 3 :;AL FI SHERIES ‘ ! ! : f V : L U L I Y  OF B R ITISH COLU II B IA
R1i31 R CU (~~~ 737 733S/  LI BRARIAN vA ;cOC/ER , B.C.  CA N/i DA
5 , : 0112-3:71, C :uj - :;u S I N I S RY OF AGR ICULTURE ,
TOi(T0 JAPAN 4

1.0 :723(3/ i , S ’ J Y F U L 7 ,  E: ;oL1: ;D 0 3 , 0 .3 .  P R I T C H A R D , DIRECTOR
c l l z s I P :A 3 E  BA Y INS TITUTE

t :?33125%T OP FISHERIES - 1 0 .  i o : : : s  I : ) - 7 Ibhs  2- I : I JESUITY
A N D  W I L D L I F E  

D R I ’R D O  - -  ~~S L Ph” DIF”’ CT3R o : : : A L D 3 R l p i ELD O .
I L.~’ , “C COLLEG ’ 

I iIIUTO DE 3:OIISI A 
— 

— I..OI1E 18 L A S  LA D 212 18
tifl C7~ A , C/ LI . - ~~, - - ~~~ i 9o52 1 

1 131 Dl  C I 2 : . 3 5 33 .  3 : 7  P 1 5 0  — 2 —

U : I . 2 2 J l 1~ ,~ 32j - ’. . L  2 ~~~~~~~~ 14

‘/ ILLA 0871002.  S . F . .  I X I C O  27 .  D. 3. PRIVIT T , L I B R A R I A N
I 775 0: 2 123 57 011 0? O C E A N O G R I P I I Y

JAP AN •. ! IT E O O I L O O I C A L  AG ENCY 0:1 .22? • N EA R 5)2)221:18

TC (0 
SE CTIO N LIS’C “ D I  OF S1’ .T C f- T I C  DIOLO T ~ ~~Y LI ~ LA’4D

so3’ :FD OD 0 7 1 v 5 . R S I T Y
S I ,~~ ; 2 7 3  • CAL ~~ 327( 13 94305

3. JOUN RADOVICH , CHIEF
PR O? .  C, H.  Jul48 I R I . (  R Z S D 1 I C E S  B7A’~C~I
r :-?T. OF 2 E i E O R ( O O Y  & OC E7: :OoCAp:!Y DI’/ 0* S I L L  ( T IC O X 0 L l Y OTPE C T OR — 3 —  1 1 7 1 ,  0? F I S H  / 7 3  CAl lS

3 1 * 1  V i,. C SC I — 2 16 1 1 S
~~~~~~~~~~~~~~~~ c. 5i: 2..1. 953:0 - .~~~~~~~~ , : i  2 5,  P . C .  2 0 3 ) i  s . 2 : . .E: ,To , C ’.LI?:3:; IA 95914

-2-

L - - ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 
~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~ -- - 



“~4 ’~~~’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “~•‘~ W 7_ ._ ’~~~~’~~~~~~~~~~~ —~~~~ -~~~~,-- — - - 
~~~

-- - “1~~~

MR.  GORDON V. RICHARD MU . NOR MAN TEBBLE U .S. WEATHER BUREAU
SUP E R V I S I N G  CIVIL E N G R . ,  PG & C Co. ZCOLQCDY DE?4 RTUEH’ r METEOROLOGIST IN CHARG E
24 5 1~A RKET ST. ~~~~.. iS:1 ElUS ION - NATURAL HISTORY L .A .  FORECAST CENTER
SAN FRAN CI SCO , CA. 94104 CR025111 ROAD P.O. BOX 90126

LONDON SW 7, ENGLAND LOS ANGELES , CA. 90009
MR. GUNNAR I. RODEN
DEPART 2ENT Oh’ OCEANOGRAP HY DEPART M ENT OF OCEANDORAPET U,S’ WEATHER BUREAU
MISIVEOI1T? OF IAS1IINGTON TEXAS A. AND H. COLLEGE LIN DBERGH FIELD
SEAT TL E , 135i1123301 98105 COLLEGE STATION , TEXAS 77843 SAN D IEGO CALIFOR N IA 92 1O~

UNIVERSITY OP CALIFORNIA ,
BIBLIOTESA 

- ~, ~~~~~ MR.  A . J .  TH O M SON , OFFICIAL SECRETARY PUBLICATIONS OFFICE
TI~~H 0 3 . E A : , S 3 I I  N 1  T!C S, I ~~~~.E NEW SOUTH Bu LlS GOVERNM E NT OFFICES 101 U N I F E R S I T Y  HALL
R l 3 . , O f D  ,1113,,LAI,. .VA I Oi5EAri O-~RA F 56 STRAND 2200 U N I V E R S I T Y  A V E N U E

V L A D I V O S T O K , U . S . S . R .  
L O N D O N , W . C .  2 , ENGLAN D BE RE EL S Y • CALIFOR N IA 94720

DR. R . B.  TIBBY U N I V E R S I T Y  OP CALIFO RN I A , —2-
D IRECTOR PEDRO MERCADO SANCHEZ HANCOCK F O U N D A T I O N  S E R I A L S  DEPART M ENT
ESCU M L A SUP E RIO R CI EN CIAS LIARIN AS U N 1 * / Z R S I O Y  OF SOUTHERN CALIFORNIA GENERAL I ISRARY
I J N I . 5 i 1 3 1 0A 8  . \u TC :12-CA DC B A J A  C A L I F .  U N I V E R S I T Y  PAR E BERKEL E Y , CALIFO3NIA 94720

APAR TAIO DE CORREOS 453 LOS ANGELES. CALIF. 90007

CIISEN ADA , B.C. , ME XIC O UNIVERSITY Oh’ CALIFORNIA , BERKEL EY
PACIFIC MARINE FISHERIES COMMISSION DEPART::EI1T OF ZOOLOGY

* L IBRARIA N 745 STATE OFFICE BLDG. BER. 121/ CICLInJRJIA 94720

SERIALS DEPARTMENT 1400 S. W. 5TH AVENUE

SAN DIEGO STATE COLLEGE LIBRARY PORTLAND , OREGON 97201 UNIV ERS ITY OP CALIFORN IA
SAN DIEGO , CALIi~O2%IA 92515 

SANTA BA RB ARA 
BIOLO GY

DR. H. UDA S ’ _ A E ”~~~~~A~~i CA L I~ U”’ IA 931, 6
DR. 0. 5. SS’rTE. DIR. TOKYO UNIVERSITY OF FISHERIES
BI J REA U OF CON!!. FISHERIES 4-5 KoNA:-1CHO , SIINATO—ESU LIBRARIAN
O C E A N  R E I E A R C H  LAB . 

- 
TOKYO , JAPAN UNIVERSITY OF OSSNINCTON

SOJ LH R0iU.~~.- , L’J,.~~UJ BLDG. 0c5.31937 7 110 LAROI’ITOAIES
STA N FORD , CA. 94305 LIBRARIAN FRIDA Y L2E13 317 , C A S I I I L G 2 O N  98250

U.S. COAST AND GEODETIC SURVEY
MR. D. SHOJI WASHI::DTi:; 5015701 CENTER FISO OI C-OC AI002IPIEY LIBRARY —2—
OCEANOGRAPHIC SECTION ROCIL /ILLE , MARYLAND 20852 UNIVERSITY Oh’ iAs::I:IGTOEI
J A/A !LESL II180330APiIIC OFFICE 203 FISI1ERIIS CC:ITr3
5-0.1271, T 5 U % 1 J 1 . d UO-KU SE TILE - - C’

TOKYO . JAPA N U.S. FISH AND WILDLIFE SERVICE 
A l . ~ Cj IA , . f O.h( ~~D0~

MAR TIN CANE FISH RESEARCH

DR. REIMER SIM O N SE N % U N  I/LOS STY OF CALIFORNIA DIRECTOR

IN S T ITUT FU R ‘.!EE RE SF OR SCH UN G D Ei ’AN T IE!I T OF ZOOLOGY UNIVERSITY OF SAS::I:!CTO!1

29 5 B RE’!ZI IRAVEN LOS AN G EL ES 24 , CAL IFORNIA 90024 SC PO L OF FISii/I’I S
AU HA%N EL SEI U E!I 12 SEAITLLL , 233 223102 98104

GER M ANY U . S .  FISH AND WILDLIFE SERVICE
TIBURON MARINE LABORATORY WEATHER BUREAU RIO. CL I I ’ATOLOGI ST

MR . JENS SHED P.O. BOX 98 P. 0. BOX 1118 FE7IPAL BLDG.

C0:ISEIL INTERNATIO :iAL POUR T I B U R O N , C A L I F O R N I A  94920 SALT LAKE CITY , UTA H 84111
L ’NX?LORATIO:4 DE LA lEO
c-IA?L070L::LTJND SLOT U.S. FLEET HEATHER FPCCILI’fl DR. B. PAT V(CNNEF EHS
CEEAOLOTI NLUND , DENCARE U . S.  N A V A L  STATION DEPARTL ENT OF THE NA’!?

SAN D IEGO , CA. 92101, 0F~ ICE OF NAVAL 010ELlCh!
1076 5153101 STR~ IT

DR. F. C. SMITH, DIRECTOR C OOJ ANDING OFFICIO AN D DIRECTOR —2— SAN I R A N C I S C U , CALIFO RN IA 94103
ISIFITUTE OF :301:75 SCIENCE 11.5. NAVAL CIVIL ENGINEERING LAB.
u::t1:RI It? OF EJEDNI PORT HUEELEIL E, CA. 93041 b OOS FEDLE OCEANOGRAPHIC IBSTTTUTTON
1 RIC , .~~,R,~CCCER CAUS~~.AY -ATTN CODE L5~~ D O C U 2 E I I L I B R A R Y  L O - 2 O 6
MI1jhI , FLORIDA 33149 80023 1321 , IASSACLWS TTS 02543

C0:-%.:A::DING OFFICER AND DIRECTOR —3 DI RECTOR

MR . LOll S. SPLARLER , STATE PLAN NER 11.1. NAVY EL E CTRONICS LAB. WORLD DATA 027110 & C C E A N C G I O P H Y
SNAIL. OF C ) L 1 h ’ 7 8 1 4 1 A  R I A D I L I C E S  AGENCY SAN DIEGO , CA. 92152 MUILD IIG 160

DEPT . OF PARES A N D  RECREATIO N —ATTN CODE 3102 2N D A N D  El STREETS. I.E.

P .  0. BOX 2393 —ATTN CODE 3ObOC WASUU %O iQ N , D.C. 20390

SACIA: :ENTo . CA L I F O R N I A  95811 *

LIBRARY —2— DR. KOZO YOSHIDA

U.S. NAVAL ELECTRONICS LAOO RATORT 
CEOPPYITCAL INSTITUTE

MR . 1.0. STEWART SAN DIEGO CALIF. 92152 
U R ~~~./ Ili- TOKYO

S CA LIFORNIA STATS TOYKO , JAPAN
C.ll: :!~1R OF C-DI3ERCE U. S. NAVAL OCEANOGRAPHIC OFF.
350 8113:1 STREET 2133.30? CODE 1640
SAN 13.1101303 • C . Y L I ? O R N I A  94104 WASIIIEL GTON , D.C. 20390

M R .  A NDREW SWINN
% I F .  R .  U C O R A T
p~~3 , BOX 34 9
S A L  (A 77’i 3 I 3 , C A L I F O R N I A  93454

~ 

~~~~~~~~~~~~~~~~~~ -~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~ ----- ~~~~~ - -


