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B. C. F. Tmasend Cron-rcll Y&y 196!; Cru±3e

The Iky 1961; Towns end Grra»aLl cruise was the fourth of a a spies of

cruises run by the U, 8* Fish and ’ildlife Bureau of Commercial Fisheries

covering a fixed grid to the east of the min Hawaiian Islands for the

purpose of determining the variations in structure of the water masses

and currents of this arm. The cruise started 17 Fay 6U and ended $ June

6kf covering approximately Ij600 miles in 20 days.

Racific Project personnel maintained daily sunrise to sunset bird

observations for a total of 253.1 hours. In addition Project personnel

aided in recording weather observations and in taking bathythermograph

traces. Project personnel included David Bratley and Warren King.

Upon availability of oceanographic data, an attempt will be node to

correlate bird distribution with prevalent oceanographic conditions of

the cruise.
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SPECIES ACCOUNT

Black-footed Albatross

v

Numbers of this apec less dropped ww from 37 in April to 20 in Fay.

Tliis decline in nurrfoers ms accompanied by a northward trend in distribution.
'

- - •

'

.

• ""

|
..

"
•

:

- •
'

. . .

"
.

The southern Unit of the range of tiiis species asens to coincide with the
- \

-
.

convergence area between the North Pacific Central t-fcter and the California
i

l \

Current I&tension. One of this species was banded and released on h June
f

Fedgeta iicd Shearwuter

Numbers of this species rose from 302 in April to io3? in May, an

increase of 3#'. Dark phase birds predominated soutii of 13°N this cruise,

indicating a northward extension of the feeding grounds for the southern

populations. In feeding floete around Oahu, there were proportionately

fewer Hedgeta ils than previous months, due probably to the beginning of

egg laying in min Hawaiian Island colonies.

Sooty Shearwater

The last of UU Sooty Shearwaters seen this month passed nerthwont

on 27 May. Between IB March and 27 Nay 196? of this species were observed,

all heading approximately northwest. Peak numbers were observed 3 April

when 1337 were soon.

Christmas Island Shearwater

Two of tills species were seal in tee grid area this month, one north

of Oahu and the other toward the southern end of the grid.
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Newell’s Shearwater

A sharp !£Cf increase from 12 in April to 66 in Kay ms experienced

this month due probably to the beginning of its breeding cycle in the

min Hawaiian Islands* This species was seen in all parts of the grid

except the eastern portion. Concentrations were found around Oahu and

across toe southern portion of the grid. This species was observed

frequently in small numbers in feeding flocks emposed mainly of Sooty

Terns and Wedgetailed Shearwaters.

Bonin Island Petrel

Numbers of this species rose abruptly ft* ora 2 in April to 6y in Nay,

all but one of which were in the south to southeastern portions of the

grid area. Virtually all of these birds were undergoing heavy molt.

Several ware flushed from the water by toe approaching ship.

Herald’s Petrel?

TWo medium sized chunky petrols with brown upperparts, white under-

parts and mottled dark unlerwings were probably this species, Noth birds

were clearly seen at close range.

Bark-rumped Petrel

This species rose 671'- in numbers, from 17 in April to 131 in May.

All but 6 of these were in the southern portion of the grid area* All

of these southern birds wore undergoing heavy molt. Primary and secondary

wing feathers were often missing and the entire dark upperparts were

splotched and mottled. Many birds wore flushed from the water by the

approaching ship. The northern birds had without exception fresh plumage.



Sine© egg dates for Hawaii are thought to be April-May and for the Galapagos

race June-July, it may be the case that the northern, fresh piimaged birds

are the Hawaiian race and tlie southern, heavily" molting birds are from tie

Galapagos Islands.

^hite-necked Petrol

Numbers of this species increased from three in April to 3k in May.

All of these were seen in the southern end of the grid area* All were

undergoing heavy molt. I any had missing primary and secondary wing feathers

and bird3 were flushed from tiie water by the approaching ship. This species

was often seen in close company with molting Dsrk-ruKped Petrels, sometimes

two or three of each species sitting together on the water. This species

was found in the southern feeding flocks along with molting Bark-rumped

Petrols, dark phase Vedgetails and Sooty Terns.

Bulwer’s Petrel

This species increased in number 53^ , fress 28 in April to 178 in

Nay. Large concentrations of this species were found around Ifaui and

Oahu. Small flocks of up to nine individuals were seen, and a number of

birds were seen in and around the edges of feeding flocks of Sooty Terns

and Wedgetailed Shmiwaters, bub none was observed feeding.

HareQuit's Storm Petrel

Nurbers of this species showed a 50,i decrease drom 129 in April to

6h in May. This species still showed the relatively random distribution

throughout the entire grid area it has exhibited in past months. On one

occasion four birds were seen sitting on and flying over a slick.
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Red-ta iled Troplcbird

Tills species increased in number 257^ from 7 in April to 25> in May.

There »s a minor concentration of those birds in the northwestern comer

of tiie grid area, where on two occasions courtship flight was observed.

Fnito-tailed Tropicbird

Numbers of this species increased $0C£ from h in April to 2h in May.

Twelve of these were seen along the coast of Maui where the species is

loiown to breed.

Blue-faced Booty

This species increased 12&'? from lj in April to 9 in May. All were

immature or sub-adult birds. All were seen in the southwest earner of

the grid area.

Brown Booby

Two of this species were seal within sight of the coast of Oahu where

it breeds.

Red-footed Booby

This species increased 5 2? from ?1 in April to 108 in Fay. All but

one of these were seen within 60 miles of Oahu where they breed* One

bird, an immature, res seen in the northwest corner of the grid area.

Great Frigatebird
dJjgP

Heven of this species were seen in the grid area, 2 at the southern

end and the remaining 9 near Oahu, where they roost.
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Grey-backed Tern

Two of this species were observed flying toward Koku Kami, where a

3rail breeding colony is established.

Sooty Tern

This species increased 9% in numbers, from 1633 to 3117, As in

past months concentrations of this species occurred near Oahu and in the

southern portion of the grid area. On several occasions immature birds

were observed in the corpany of adults , both in the north and south, atee

the tosaatures of Moku Manu, off Oahu are now all flying, in addition to

the immatures of the southern populations.

Noddy Tern

This species increased 31$ from l6g to 30ii, All of these were seen

within $0 riles of Oahu or Maui, In feeding flocks to the north of Oahu

they were in the proportion of one Noddy for every three Sooty Terns,

Hawaiian Noddy Tern

Seven of this species were seen to May, five within si^it of Maui

and two within sight of Oahu#

Fairy Tern

Seven of this species were seen in the grid area to May* The species

was absent from the area in April. Five were seen in the southern portion

of the grid and two were seen just north of Oahu.



7

Skua

Two birds, which could only be of this species, were observed in

<

the grid area on 17 May and 30 May. Both birds were carefully observed

at close range. This species is not unexpected as a stray in the central

Fhcific area*

Poraarine Jaeger

Two birds of this species were observed in the grid area on 19 May

and 23 May, both heading north*



TAHL“ I

Qkte Minutes of Observation Miles Covered

May 1? 657 105
18 775 131
19 76? 135
20 752 121*
21 768 131
22 779 123
23 793 136
2U 798 12l*

25 795 138
26 785 133
27 772 129
28 752 133
29 766 115
30 781

/ 139
31 791* 80

June 1 808 150
2 828 250
3 826 130
U v.- 816 128
5 376 73

Total 20 15188 2507

Average 759.1* 125. 1*

8



TABLE II

Date Total Birds Total Sighting Birds/3 ighting Birds/ Total Total Birds
Mile #1delis in Flocks

May 17 619 105 5,8o 5.30 8 1*72

13 320 1*1 7.80 6 269
19 loo 78 5.13 3.0h 9 315
20 583 78 7.U7 it.70 7 1*89

21 29 25 1.16 .22 0 0
22 36 18 2,00 .29 3 20
d3 93 31 3.00 *68 2 1*7

2h 15 13 1.15 .12 0 0
25 7 7 1.00 .05 0 0
26 19 16 1.19 .lit 0 0
27 1192 So lit.90 9.21* 11 1093
28 300 65 It.62 2.26 5 223
29 61*3 72 8.93 5.51 12 560
30 31 23 1.35 .22 0 0
31 22 17 1.29 .28 1 5

June 1 9 9 1,00 .06 0 0
2 25 18 1.39 .17 0 0

3 325- 65 5.U2 2.71 9 272
it 136 78 1.71* 1.06 1 15
5 1377 72 19.13 18.86 13 1136

Total
20 6218 811 - — ****** 87 1*916

Average
310.9 1*0*6 1**77 2.89 It* It 2ls5.8

9



TABLE III

Date frocellarlids Tropicbirds Terns Boobies

V&J 17 330 12 271 %.

18 160 2 158 0

19 132 1 217 9

20 291 3 280 3

21 26 1 2 0

22 22 2 12 0

23 73 1 18 0

2k Hi 0 1 0

25 5 1 1 0

26 19 0 0 0

27 2*83 2 707 0

28 182 2 n6 0

29 320 2 321 . o

30 30 0 0 0

31 19 2 1 0

June 1 5 3 1 0

2 22 3 0 0

3 153 3 187 0

h 63 16 55 1

5 176 1 1090 10U

Total
20 2575 62 32*38 122

Average
128.8 3.1 171.9 6.1

Frteatebirds

11

.6

10
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TABLE IV

HtOCFLIARHD 3R TftKDGWK

Ikto Black-footed
Alba trees

Vedgetail Sooty
Shearwater

Newell's
Shearwater

Dark-Rurped
Petrol

May 17 0 229 5 9 1
18 0 123 9 2 0

19 1 58 23 lij. 1
20 0 235 0 9 3
21 0 2 1 1 1
22 0 10 0 1 0
23 0 61 2 1 0
2h 3 3 2 0 1
2$ 0 0 1 1 0
26 0 6 0 0 1
Zf 0 illil 1 0 2h
28 0 97 0 3 37

29 0 126 0 ll $6
30 0 6 0 0 2
31 0 9 0 0 0

June 1 1 1 0 0 1
2 2 6 0 0 1
3 3 82 0 u 1
h 7 18 0 8 0
$

Total

3 l5l 0 9 1

20 20 1637 Ms.fT’wijr 66 131

Average
1 81.9 2.2 3.3 6.6

II
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TABLE 17 (continued)

PRCCaLARIID BREAKDOWN

Dfete Miit c1—necked Bonin Island Bulger’

s

Storm Ihidentified
Petrel

'

"Petrel Petrel ~ Pelrel Frocollariids

Hay 17 0 0 81 0
13 0 0 2 1 23
19 2 10 8 5 60

20 8 9 8 9 11
21 1 12 0 2 5
22 0 0 6 1 3
23 0 0 2 h 3
2li 0 0 0 5 0
25 0 0 0 3 0
26 0 0 7 3 2

27 7 7 11 3 16
23 it 9 2 9 21

29 12 9 7 1 105

30 0 10 1 1 10

31 0 1 1 6 2

June 1 0 0 0 1 1
2 0 0 7 5 1

3 0 1 6 6 5o

c 0 0 18 7 5

5 0 1 11 0 0

Total
20 3li 69 178 72 322

Average
1*7 3.5 3.9 3.6 16.1

12
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SI-MNH-955C

3 -4-64

SMITHSONIAN INSTITUTION
DIVISION OFsBIRDS

AT SEA SURVEY CHART C

DATE

LONG PRES WEA VIS SLP DRY B DEW PT HUM /o TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.
-it
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SMITHSONIAN INSTITUTION
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AT SEA SURVEY CHART C

DATE

r

J IME IAT LONG PRES WEA VIS SLP DRY B DEW PT HUM % TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD
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REMARKS:
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SMITHSONIAN INSTITUTION
DIVISION OF \BIRDS

AT SEA SURVEY CHART C
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SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN
IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS

?. h '•
. i

' *

•JLL Jf



SI-MNH-955C
3-4-64

SMITHSONIAN INSTITUTION
DIVISION QF -.BIRDS

AT SEA SURVEY CHART C

DATE 2. - - 1— '

r.TMK TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM # TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.
-— * •— - - ~ -----

- r ni iwir r~i ~ —mv ~r r ~ in— rin 1 r l”""11 ' 1 ' J”' " ~11

0100 ‘

“
i

0200 IS' OH ^ O 77 ......
/ & 0 “ (

~ 7 7 V, ci /J - IV

0300
l'

»

oo 1 .T 3 1 l :TV 00
C ; 00 1 S Y 00
OoOO

1 7
0700

1 J-3 S 9

0800 / 0 to\s. r tr,/ / / (sf ? 4' 6-

7

N ~
il

0000 / 6 / 1

1000
1100
1200 / S' -> 5 9

•

H oo U. S3
i4oo_ 0 /& / (5 /X. Z
1500 7 ? XT 70 ~ A - 7 7 V- 7
1 *00 \

1700 1 7 32 / S Y
Jim. iy h v

1000 / 7
2000 0 / . / 0 / 0 / 0^/U zy, 7 z 0

0"™\ *^ o -1 y K)

2100 JP 13 .

'.TV 0 0

2200 1 # ir ;i7 y ° 1

2300 \fZ 7 t S Y 00 •

1

- L

2400 1 l£ vx r r f .*.% cJ

REMARKS:

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT

SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN

IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS
NAUTICAL MA 11; Aj



SI-MNH-955C

3 -4-64 t

SMITHSONIAN INSTITUTION
DIVISION OF \BIKDS

AT SEA SURVEY CHART C

DATE ^3 niiUK^
n

TIME DAT LONG PRES WEA VIS SLP DRY B DEW PT HUM <Jo TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP CPURSE/SPD.

OiOO / F jrj 1 0' i

0200 / ? / 0 loil-D at. 9 * .? \ 0* a V-

1

a 0
: s

—

0300 ....

;

00

0 - 00 /?L_ /jr v

GljOO V
0700

/ 1

0800 0 V 91 7 ra
00'T0 ^ 0 / r

1000 7 7 / 1/>

1100
1200 Z- 0

1300 Z 6 H ‘t 0
/

i4oo._ do £ £ S' 7 2 70-ir-A 0

1500 1 0 O D

1 TOO

1700
•

1900
2000 m /S' Y ! «>''?• 4 7.4 7a *?- 1 a 3

,

2. 2. 0
2100 1 < 0 X-

2200 f r v ° 1

2300 0 / II _

2 ^4-00 1 i t> «y

REMARKS:

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS;

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY IN

SEA LEVEL PRESSURE IN MILLIBARS

/. 1 fn f '

i>%\ - II
O*



SMITHSONIAN INSTITUTION
DIVISION OF \BIRDS

AT SEA SURVEY CHART G

SI-MNH-955C

3 -4-64

DATE

TIME JAT LONG PRES WEA VIS SLP DRY B DEW PT HUM $ TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP course/spd.
i) r

OiOO / 1 V 0^
0200

?r
Z- ' ;r V 0 1 7 . P 77

^ f 1

/ 7
A

fr 7 <3 j?- C? 2 3,/ ^ 4 <ro /j - Tl_

0300 zT
: oo r

_. / y V d o

0; 00
OuOO
0700

0800 m !
* 3 H 7 /V S~ tut 1 • ? 1 /, A- ,

/T
‘

yo- r.^7 7- 3»A / f AZ-iz,

0900 1 3 V

1000 3- 3 ? r-Ht-
1100 X3 7.7 / y 3 / 2.

1200 a 3 z ^ 1 r 1 0

y - 7 / 3 r 2..

iloo j- ; ^ / - 77 • H

3

! CZI-I / 7 7.? 70 -71; Z z Q r>

] hoo ) ^
... / ; 2

. j 3
r—

"]0
1
o

1

—

1

/5 2 2- 3

1700 ./ 1 2 / h
0 v

1900 / r / r v
2000 /r/ </r 6/ • 7 6 / 7 - * ; 'Va >0 7a C ~ n-
2100 12 N2 .ft / r / 3 >
2200 •N,

Ov <

2300 / r / / 6

2k)0 1 35
!

'
' '

REMARKS:

ALL TIMES LOCAL (WHISKEY) ; WIND DIR* IN WHOLE DEGREES; WIND
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT

SPEED IN
IN WHOLE

KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL
FEET; SEA LEVEL PRESSURE IN MILLIBARS

t. a •( rrt'- ?

iXLL. ilo;



SMITHSONIAN INSTITUTION
DIVISION OF \BIKDS

AT SEA SURVEY CHART C

SI-MNH-955C
3-4-64

DATE a r til(L

TIME TAT
\

LONG PRES WEA VIS SLP DRY B DEW PT HUM °lo TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.

OiOO a. 3 zzzztzzh L
0200 7 ? -? P /c.2 2 / ,v /c ri >n

/ •

r..

0300 2
:

00 'Z 3
c -00 a>J 6 fir

0; ;00 / c a r 7

0700 0 57
0800 / 0 2f 2/,

9

/ 7 7o- £>-r -T. *7 t
.5 , i 1 2

0900
1000

V /

1

5 r

TTTTT -

1100 A *7 / 5~ C) 2 9

12QQ_
1300
iLoo 7T7 v~T~ /r : r c 12. n . .7 <7 • -7 2 0
1.300 a /

1 jQO 6 / 1^1 0 z
1700
iSoo f

1900 2 b
2000 tyt oh 2 3./ * .

- 6 ‘ 7 f vT* 1 4

2100 A V

2200 O

2300 t S 1 63
2400 13— ISI c 3 1 LL

REMARKS:

ALL TIMES LOCAL (WHISKEY) : WILD DIR. IN WHOLE DEGREES; WIND SPEED IN

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE
KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY

FEET; SEA LEVEL PRESSURE IN MILLIBARS
NAUTICAL i-u jllcj;



SMITHSONIAN INSTITUTION
DIVISION OF \BIRDS

AT SEA SURVEY CHART C

SI-MNH-955C
3 -4-64

DATE

TIME JAT LONG PRES WEA VIS SLP DRY B DEW PT HUM $ TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.

OlOO 14 3 £
0200 , <? X & t 5 t c 3 1 0 1 7.

0

< Z
.

O' ? ^ - & - 7
/ ,• j

0300 <? /
:

00 /
'

c-oo s sr 1 nrmmr

QoOO
| \ ig vT 3 ——

0700 t-i V
1

0800 3 "2- t if / 0 / £ 0 ' V I J £ _ .

* c ^ 7 j
7 0

0900 /St 0 ^ Ml IIMII1I

1000 /‘^ O 1 /
’

1100
1200 \ 7 */ S' is 1 01
1300 l 7 3 v ( JT/ 0 /

l Loo / ? 3 0 / 6^ £,JP a 1 ^ _ ^ l - l
1 o>

] 000 f
~7 *2- 7 _

1 190 / 7 ) •/ \

1700 n 0 / Ji >

n Oon 1C. H fr- _/ s *

1900 / A 3 7
ft ^7

2000 2 V, H 6 0 ~ 6 5 1 H

2100 77 79 I s
2200 77 p

—
r »

2300
2V00 1 1 r s sr

!

REMARKS:

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT
SPEED IN

IN WHOLE
KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL

FEET; SEA LEVEL PRESSURE IN MILLIBARS

i -ii
;



SMITHSONIAN INSTITUTION
DIVISION OFnBIRDS

AT SEA SURVEY CHART C

SI-MNH-955C
3-k-6h

date

LONG PRES WEA VIS SLP DRY B DEW PT HUM $ TL SKY 0PA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.—— I HM—KW———e—Me——liea———aBMMn«3BaMa«a»^.arirTiB »— I 1 n n mr-« ! f r*mmam\ t— ~

OiOO ' >' (

—

-

—.

—

0200 / 0 0 /r / r

t

t 3 • 4 Sjr 3 I
,

•'

1

>

0300 ' S .

^^0 r 7 0
° *.

i oo 1 [I

0600 / ?!
0700 #1 IS 1

0800 0 2X. H ^ )
. _ yf so-^.r 9 17— v-

/ V

0000 / /

1000 7T J z.
iioo 1 7>

1200
1«i"Jrw*+rr

1300 i *

?

2 JT
iLoo r3

r >
n _ <P _ . Sn - 4 - 7 2 J

|

/*> ro
1 BOO
1 Joo

1 2 V

1700
1 800 / r / 1 ^

1900 I * 5 IS 0

2000 LL z:' .
r 0
v> T 0 JL r L;: / * .O 2 ? C 0 - A ' 7"

2100 r 4

2200 1 0

2300
21+00 1 « 3

REMARKS:

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS;

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY

SEA LEVEL PRESSURE IN MILLIBARS
IN NAUTICAL !, a rf»' i

LLU. jll.u;



SMITHSONIAN INSTITUTION
DIVISION OF \BIKDS

AT SEA SURVEY CHART C

SI-MNH-955C

3 -4-64

OiOO VJT / 3 d

0200 s * 4T
'

/ i & ; c- H .
7*Q

0300 0 / 5 A * 9
H 00 . / a 7" ,'r>k“
c - 00 1 3 £ .... H C

00 / f C <7 ( tc ;> *
0700

0800
/ f

6 0 i 1 ?& - 6 - r 90
0900 ss •

1000
1100 t H j £
1200 ?Jr
1300 ‘V 0 1 7

, ,

i4oo_ S /-y<? /

0

to 6 - 7 .

1
r'00 ... .

• 9 c ff

1 .,00 3 • S’ l V

1700 2
/ . : V /

1 •*‘4.

1 Pol ,? i
1900 1 2
2000 / H? 13

. 1Hi! ^- 6 . 6 / H
2100 /C c-l 1 V2 ( 3*

2200 ip. © ^ //5- c£ »

2300 7 0 / a 1 v ^ 0 ^ •

2I00I
REMARKS:

ALL TIMES LOCAL (WHISKEY) ; WIN]D DIR. IN WHOLE DEGREES; WIND SPEED IN
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE

MOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN
FEET; SEA LEVEL PRESSURE IN MILLIBARS

NAUTICAL



SI-MNH-955C

3 -4-64

SMITHSONIAN INSTITUTION
DIVISION QFsBIRDS

AT SEA SURVEY CHART C

r IME TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM # TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.— - ~ - - — - — — ------

0100 I/O / v 5
s 02 • r~

0200 JO, HI f h y ob <) "2—
_

1

> ' ;• 1 (>,2 n. h .... 16. t ! ( 0
0300 / (?

' v ;? os-
'

• 00
- -

0-00 7
0600

// i V p 0 Br
0700 / 7 ^

0800 n±i <6 t / < /-/, f \S.!.9 _i2 1

0900
1000
1100 f / 6

i2m_
)?

i4oo_ Q / O A / - 7 . 6 °

1-^00 / 3
- ^ 6

I—

1

00 r {
V

-

1700 ) V Sr

Jim- / v 2 0 5-

1900 l O r*\

2000 1

/ t / p r
^v

/ i r, l
V* •. *7 4
; t* / . J

C *7
1 7

Aji-. -*
1 1/ * 1 .

2100
2200 f 1

2300 / *=/ •

2400 $
1 !

r

REMARKS:

ALL TIMES LOCAL ( WHISTS
WAVES IN WHOLE DEGREES;

Y); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS;
WAVE PERIOD IN SECONDS; WAVS HEIGHT IN WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY IN
SEA LEVEL PRESSURE IN MILLIBARS

t /. rn f i

I'LL- >11; : j;



SMITHSONIAN INSTITUTION
DIVISION OF \BIKDS

AT SEA SURVEY CHART C

SI-MNH-955C
3-k-6k

DATE

CV.V

\0
‘

\

REMARKS:

TIME TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM $ TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.
-

OIOO )H 2.Q. .

/
~7

0200 7 c / W v • \S £ ^ f < ._ “7 * 6 * ?- *)
* fo

0300 / ‘-ItAH
00 •' 1 6.

COO /r 0 $ 0 •/

0000 ? r
0700 ir 31
0800 r*V IStO t v A;

0900 ~ 6

1000 cr/ si
.1100 it

"

"T*
~

1200 l H 7 S 7 __

1300 / L l q
1400_ JJk L

! ^ m.s 70. k ' H 1 . <•/
, ^

iiOO '

'

••

[
—

1

O
i

o
•

\

1700 1 1 8

Tn 3 /
/
w

f*

1900
/ A

2000 / V
.... *v ..

fA t ~7 0/ O / 4 u ^ ../
? 0*6 ‘4 2 V. / /f /W-I'L

f V

2100
2200
2300 iZ.J.t ...

c1 0

2^00 1
- i

!

/ 2

ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL ML*

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOIE FEET; SEA LEVEL PRESSURE IN MILLIBARS

r*** l



SMITHSONIAN INSTITUTION
DIVISION OF sBIRDS

AT SEA SURVEY CHART C

SI-MNH-955C
3-4-64

DATE

TIME
\

TAT LONG PRES WEA
ilTI i —— ca——

—

VIS SLP DRY B DEW PT HUM jo TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.

OIOO 1 z *1 i 1
u
l 1 S

<f

0200 £ / 2 S ,4 - __ .r

0300
'00

1 f

0-00 IT 0 ?

pJo T7
—

0700
1 ^ l l( 'l S' 6

0800 t 7 a. • Y 2 0 _ ii j
\ •.) - & -.r ,4/ W1

0900 )

1000 c> 0

1100 17 *

1200

1300 l ^ C

1 4oo / ts 7 A" H -v t - </ 7 3 * -

1 B00
\—
J

'-V-

.

60 ^ /Ou- ly V

1700 •

1 800 v y T c
i

»

1900
y*.

3 0
2000 H 3 %x 2 1,7 n •?

....

2- <0 ' i '

?

**?
ft*

2100
2200 0 0 / 7 ? 5 7
2300 t Z
2400 1 1

REMARKS:

ALL TIMES LOCAL (WHISKEY)
;
WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS;

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY
SEA LEVEL PRESSURE IN MILLIBARS

TP' ’

ivu. ,jdo;



SI-MNH-955C
3-4-64

SMITHSONIAN INSTITUTION
DIVISION OF \BIRDS

AT SEA SURVEY CHART C

DATE

TIME TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM io TL SKY OPA SKY WAVES SEA TEMP WIND s WIND D SHIP course/spd.

OiOO 2-/
*-—
/w /

•

0200 X 3 .

1

‘ > ‘ I* ‘ 7 Av

0300
OO" O. 3

COO
OuOO. /Hi S %
0700

0800 1 7 _l£ 0

0900
1000
1100 } '1 ? 3- «?

1200 v/ w
1 y 1 s <*

1300
L40Q .

1-2, 7 7 i$o - b* y

1-500 . L "7.V 1
1 ;oo V

1700
•

Q-Soa Tf 4 2 e 0

1900 X V VXT' V 1 / y <P (5 0
2000 SH

l f 2 ’-.2 Is /
r
/ is 0 -rv 2 1 3,1 I V

2100 U b 1 J 1 J

2200
2300 IS -

2L0 1

S\

REMARKS:

ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND S

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT I

PEED IN KNOTS;

N WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY
SEA LEVEL PRESSURE IN MILLIBARS

N NAUTICAL '
, /: rn ' i

i>u. iLo;



SI-MNH-955C
3-4-64

SMITHSONIAN INSTITUTION
DIVISION OF \BIRDS

AT SEA SURVEY CHART C

DATE

TIME TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM io TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD.

0100 n y •

0200 1

/ / 0 1611,0 2 6 a u
\ j t

/a ft ^/ /J U / ^ -
/ yj AJ- IV

0300
:

00
. Z.b.

-

C 00 1 H / j 5

0600
0700 w / 9 S’ O 0
0800 7 /br S ) ^ 0

F / w

0900 A

1000 tr 1

1100 /
f

r O'

1200 1 <-/ » r 9
1300 1 H 7 5-

1400 .

7 T -L. _ .
1 H 9 1 7 2 -J, v n? € 2-/0 r - y ——*-2 ^ - -

1L00 1 H. °l i

1 ,00 ! 9 ? # 0
'

\

*

1700 7 ' 9 V >r /

1600 2? 3
1900 iy 0

1 h
2000 7

-
2 1.7 <] q 2.1, V

2100 1.F JH. ... . ). r c 3 0
2200 l W 1 y 0 7/ / .

2300 L
< /T;?

2400 1

REMARKS:

ALL TIMES LOCAL (WHISKEY) ; WILL DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS

*
/. •: rn ' '

ill;

S'

A



SI-MNH-955C
3-4-64

SMITHSONIAN INSTITUTION
DIVISION OFsBIRDS

AT SEA SURVEY CHART C

DATE 31 __
: ime LONG PRES WEA VIS SLP DRY B DEW PT HUM # TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/ SPD

.

REMARKS:

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL U no;

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS



SMITHSONIAN INSTITUTION
DIVISION OF LBIRDS

AT SEA SURVEY CHART C

SI-MNH-955C
3 -4-64

TIME TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM $ TL SKY OPA SKY WAVES SEA TE.MP WIND S WIND D SHIP COURSE/SPD.

OIOO 7 H cr

0200 j 1 *
I

'
1 .

s n ... 13 ..... . a. 2?o-r- r t 1 ,

0300 0 0 / . r 1

)

:
! 00 -7

/ r / ?

coo -an

OuOO f

-

oYoo

0800 V

CS 10 it, 1
1 - *

*• L f

09,00

1000 7 ^
1100 1
1800

•

1300 /*
, \

JML. "j r
1LQQ _ f

1 >00 u \

1700 7 (J

iP-ra

1900 O
./ .J A 5 /

2000 * ' v / <3 / 0 t&' 0 1 tf L T. £ . 1. y 1 a 0
2100 ^ -

2200 r

- /

2300 ^ 7

2400 H 4 ; V 0 0
REMARKS:

ALL TIMES LOCAL (WHISKEY); Will) DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL
SEA LEVEL PRESSURE IN MILLIBARS

iL
,'jJ



SMITHSONIAN INSTITUTION
DIVISION OF -.BIRDS

AT SEA SURVEY CHART C

SI-MNH-955C
3-4-64

c T~
DATE \

/
/
/

ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS;

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET;

TEMPERATURES IN FAHRENHEIT; VISIBILITY

SEA LEVEL PRESSURE IN MILLIBARS
NAUTICAL


