



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































315

157°50' W - 46'
T

<
R

CSALINITY AT 5 METERS  (%ed)

RUN NO. 11
MARCH 5, 1967

>35.30 i 35:‘0’ -~ R n

25

157°50° 46"

Map 98



30

21°
25

157°50' W

316

N T
)
N,

)

k

SALINITY AT 100 METERS (%)

RUN NO. 1
MARCH" 5 1967

Byl
25

15750

Map 99



17

157°50' W ) . 46'
T

OXYGEN AT THE SURFACE (mli/l)

RUN NO. 11
MARCH' 5, 1967

30'}- 430"
20 -
it 13
N

i 1
157° 50" _ e

~ Map 100




0}

157°50" W
T

318

\\ .

2

OXYGEN AT 5 METERS (mi/1)

RUN NO. NI
MARCH 5, 1967

21°
25'

157°¢50'

Map 101



319

46

157°50" W

30

RUN NO. 11

OXYGEN AT 10 METERS (ml/1)
MARCH 5, 1967

30}

2

5
24

N

a6’

157°50"

Map 102



. 320

152°50° W ‘ . A

PHOSPHATE AT THE SURFACE (pg at /L)

RUN 'NO. 1l
MARCH 5, 1967

W} 150
) -
2 b2y
N >

. )
157°50° : o

Map 103



321

157°50' W 46’
- T T
>\
; N |
" TEMPERATURE AT THE SURFACE (°C)
RUN NO. 12
APRIL 15, 1967
24,40
o
24,40
30'}- 430"
o o
f‘ <4.40
2] g2
25' 285
N
! 1

i
1577 50" : 46



322

157750 W e

TEMPERATURE AT 5 METERS (°C)
RUN NO. 12 '
APRIL 15, 1967
30| 430’
<200 /‘2.1 '
A A Q
: 'f\za.v'a”' ) 1o
S /
A
f’ . g,’h"j
/\nwmﬁ
2 b T . - .
% . e \N[ N %g
L !
157250 e

Map 105



2

N

157°50" W
T

)~

30|

TEMPERATURE AT 10 METERS (°C)

RUN NO. 12
APRIL 15, 1967

323

210
74

Map 106



30}

20
25’

152500° W

4¢

34.80

SALINITY ‘AT THE SURFACE (°C)

RUN NO. 12
APRIL IS5, 1967

I
157°50"

Map 107

324



30t

A6’

325

157°50' W
T

SALINITY AT 5 METERS (%)

RUN NO. 12
APRIL 15, 1967

. "QJJ

" &
=7\ 3440 M _6"

<
Ao,

~.

1
157*50°

Map 108



0}

21°
25

326

1

a6’
T

SALINITY ‘AT 10 METERS (%)

RUN NO. 12
APRIL 15, 1967

2
25

157°50°

Map 109



327

157°50" W . ) 46'

OXYGEN AT THE SURFACE (ml/l)

RUN NO. 12
APRIL 15, 1967

ot 1%
2| ' 2
2N5l Y ' 25.

1
157°50° 46

Map 110



kO

e
25

157°50' W
T

328

OXYGEN AT 5 METERS (ml/1)

RUN NO. 12
APRIL 15, 1967




329

OXYGEN AY 10 METERS (mt/1)

" "RUN NO. 12
APRIL 15, 1967

2
25

157° 50" o’

Map 112



30'

21°
25

157°50" W
T

46

PHOSPHATE AT THE- SURFACE (pg at/L)

RUN NO. 12
APRIL 15,1967

1
157° 50"

Map 113

330



331

157°50" W ‘ ) 46'

TEMPERATURE AT THE SURFACE (°C)

RUN NO. 15
MAY 23,1967

30' - 430
{{\ \ 26.80 C:‘Q i)ﬂ'

21° » (‘; n - 2690 21°

25 W 2

N‘ .

|
1570 50" 46°

Map 114



30

21°
25|

332

\ TEMPERATURE AT 5 METERS (°C)
AN RUN NO 15

\ MAY 23, 1967

25,60

sof - °
/IWQO\

eed Y ST {2

157° 50" 46

Map 115



30t

157°50' W
T

333

™\ -;,5701570

TEMPERATURE AT 10 METERS (°C)

RUN NO: 15
MAY 23,1967

157° 50"

Map 116



© 30

SALINITY AT THE SURFACE (%)

RUN NO. 15 -
MAY 23,1967

34.70.

334

30"

46

Il
19750



30' .

ar
N

335

157°50" W 46
. T T
’ \,
)
™
N,
kY

SALINITY AT 5 METERS (%)

RUN NO. 15
MAY 23, 1967

4
9 P ]
O):mu At

[od v

L !

2
25

157°50° 2

Map 118



30

2

25

46"

336

o

W 34.‘0\

;/Qauo .
°Q 3460 b o .

%*’ 3480 ° v Q

SALINITY AT 10 METERS (%.)

RUN NO. 15
MAY 23,1967
3440
vl'"
>3440- N\

21°
25

1
157°50°

Map

119



30

25

157°50' W
T

46’
T

337

2.

OXYGEN

AT THE
RUN- NO- IS
MAY 23, 1967

SURFACE (ml/l).

21
25

157°50

Map 120



0}

157°50' W
T

46’

336

" OXYGEN AT 5
) RUN NO. 15
MAY 23, 1967

METERS (ml /1)

Map 121



339

157°50' W . 46’
T ; T

OXYGEN AT ~ 10  METERS
RUN NO 15
MAY 23,1967

30' dsor

M 21°
25 125
N

1
157°50" 46

Map 122



340

157°50"' W . . 46

\ T T
PHOSPHATE AT THE SURFACE (pg-at/L)
RUN NO. 15
MAY 23, 1967
0.80 A~ { et
. - aso
{:A\M/\'c- == S\ : .
) 1.00 2”‘\,.\ ’ <0,60
30'}- " : da0
ﬂ,\’<| o(" : . .
3(&‘\ o Nt [ LA
5 5 1.20, R 4 B F
\"‘\" |2o‘ ,,P () \ ; ?/‘ 180 4
:‘)\ f aatd Ty 140
=98 g — >120 ¥
14Q u
" 1.60 o B
180 o
21 NN, T 2
25| Y . s
N
! L

157° 50" . . 46"

Map 123




21°
25

341

157°50" W
T

> 1200

Il

TEMPERATURE AT THE SURFACE (°C)

RUN NO. 16
JUNE 18, 1967

il
25

15750

Map

124



30'}-

2
N

157°50"W

46

342

TEMPERATURE AT 5 METE

RUN NO. l6
JUNE 18, 1967

1

RS (°C)

- gzr&n/_
NP

(3

2

157°50'

Map 125



30

a0l

25
N

157°50' W

a6’

TEMPERATURE AT 10 METERS (°C)

RUN NO. 16
JUNE 18, 1967

h
>26.50 2650

.

343

147450

Map

126



157°50' W ) 46’
N T i T
)
b
N,
\
SALINITY AT THE SURFACE (%)
RUN NO. 16 ’
JUNE 18, 1967

0} 430’
35.40
o
21 .
25 . 3;

L : 1
157° 50 46’

Map 127




157°50' W

30t

SALINITY AT 5 METERS (%.)

RUN NO. 16
JUNE 18, 1967

345

g

157°50°

Map 128



46"

46

157°50" W
T -

" SALINITY AT 10 METERS (%)

RUN NO. 16
JUNE 18, 1967

Il
157° 50"

Map

129

4’



30}

21*

25

157°50" W

46
T

OXYGEN AT THE SURFACE (ml/l)

RUN NO. 16
JUNE 18, 1967

1
157°50°

Map 130

347

30°

J2r

25



- 348

157°50° W A6

OXYGEN AT 5 MiETERS {mi/t)

RUN NO. 16
JUNE 18, 1967

12
2

157 50" 46’

Map 131



30

riN

25

15750 W
T

OXYGEN AT 10 METERS (ml/1)

RUN NO 16
JUNE 18, 1967

157°50"

Map 132

349

. 36'

BYIN

25



350

: ..,_..,“'T‘LM,.,‘_, U
) .
-~
'.“ .
.
. \ PHOSPHATE AT THE SURFACE (,;g at/L)
AN B RUN NO. 16
\ . ) JUNE 18, 1967 -
l‘ll'b 35 I N/
\on :
n RS 0,30 A "
>050 ,\ N
" - A . >0)0 B ! .
30 - . > 75 . E e A . 430
050 8 ‘ .
o
o
I ape
4 BEAE
N
i
1 : |
157°50" Pry

Map 133



6.

351
BIBLIOGRAPHY

Avery, D. (1968) - An Integratlng Current Meter; Deep-Sea Research;
in press.

Bretschneider, C. (1967) - On the Generation of Wind Driven
Currents over the Continental Shelf; National Englneerlng Science
Company, Technical Report No. SN-134~13, 45 pp.

Defant, A (1918) - Neue Methode zur Ermittlung der Eigensch-
wingungen (Seiches) von Abgeschlossenen Wassermassen (Seen,
Buchten usw.); Ann. Hydr. Mar. Met., Vol. 46, p. 78-85.

Defagt A. (1961) - ngs1cal Oceanograghx Macmillan Co.,-
165-167.

Endros, A. (1934) - Beobachtungen uber die Dampfung der Seiches
In Seen; Gerl. Beitr. Geophys., Vol. 41, No. 2, p. 130.

Gilmartin, M. (1967) - Changes in Inorganic Phosphate Concentration

Occurring during Seawater Sample Storage lenology and Ocean-
ography, Vol. 12, No. 2, p. 325. :

Hill, M. (1962) - The Seas; Interscience Publlshers, p. 9, and
p._306-32 .

Hirashima, u. (1962) - Effect of the Haiku Tunnel on Kahaluu
Stream, Oahu, Hawa11 Geological Survey Research, Article 108,
3 pp- '

Hirashima, G. (1965) - Effects of Water Withdrawals by Tunnels,
Waihee Valley, Oahu, Hawaii; Dept. of Land and Natural Resources,

State of Hawall, Report R28, 38 pp.

Laevastu, T., Avery, D., and Cox, D. (1964) - Coastal Currents
and Sewage Disposal in the Hawaiian Islands; HIG Final Report,
No. HIG=- 64—1 101 pp.

.Munk, W. (1949) - The solitary WavefTheory and its Application

to Surf Problems; Ann. N.Y. Acad. Sc., Vol. 51, Art. 3, p. 376~
42’4‘ . '

Neumann, G. (1944) - Die Impedanz mechanischer Schwingungs -
Systeme und ihre Anwendung auf die Theorie der Seiches;

Ann. Hydr. Mar. Met., Vol. 72, p. 65.

Proudman, J. (1925) - On Tidal Features of Local Coastal Origin
and on Sea-Seiches; Mon. Not. R. Astr. Soc. Geophys., Suppl. 1,
No. 6, p. 247. ' '

Roden, G. (1959) = On the Heat and Salt Balance of the California
Current Region; Jour. of}Mar. Res., Vol. 18, No. 1, 15 pp.




352

Seckel, G. (1962) - Atlas of the Oceanographlc Climate of the.
Hawaiian Islands Region; FKigherv Bulletin of the Figh and Wild-

life Service, Vol. 61, No. 193, p. 373-427.

Strickland, J. and Parsons, T. (1965) - A Manual of Sea Water
Analysis; Fisheries Research Board of Canada, Bulletln No. 125,

'?nd Rev. Ed., 203 pp.

Territorial Planning Board (1939) - Surface = Water Resources
of the Territory of Hawaii, 1901-1938; Territorial Press, 411 pp.

Tester, A. and Piyakarnchana, T. (1965) - The Plankton Community
in the Southern Part of Kaneohe Bay; Ph.D. Dissertation,
University of Hawaii, Unpublished, 140 pp.

Truesdale, G. (1955) = The Solubility of Oxygen in Pure Water
and Sea-Water; J. Appl. Chem., Vol. 5, p. 54=62.

Tsu, We (1953) = aéasonal Variations in the Physical EnvironMent s

of the Ponds at the Hawaiil Marine Laboratory; Pacific Science,
Vol. 7, p. 273-290.

U.S. Army Corps. of Engineers, (1966) - Shore Protection,
Planning and Design; Technical Report No. 4.

U.S. Department of Commerce - Weather Bureau (1954) - Bainfall=
Freguency Atlas of the Hawaiian Islands; Technical Paper No. 43,

60 pp.
U.S. Department of Commerce - Weather Bureau (1962) - A Xey to
Climatologic Observations in Hawaii; 60 pp.

U.S. Department of Commerce - Geological Survey (1963) - An |
Investipgation of Floods in Hawaii through June 30, 1963;
Progress Report No. 6, 55hbp.

U.S. Department of Commerce - Geological Survey (1965) - Floods
of December, 1964 - February, 1965 in Hawaii; Report S26, 26 pp.

U.S. Department of Commerce - Geological Survey (1966) -
Surface - Water Resources for Hawaii and other Pacific Areas;

1935-1965; 261 pp.

U.S. Department of Commerce - Environmental Science Services
Administration, Coast and Geodetic Survey (1966-1967) - Tide
Tables, West Coast North and South America including the
Hawaiian Islands; 224 pp.




353

Wyrtki, K. (1966) - Seasonal Variation of Heat Exchange and

Surface Temperature in the North Pacific; Hawaii Institute of
Geophysics, University of Hawaii, HIG Report No. HIG-66-3, '

69 ppe.

A





