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B. C. F. Townsend Cromwell April 19&5 Cruise 

The April 19^5 Townsend Cromwell cruise^ from 11 April to 1 May, 

was the l4th of a series of 16 cruises conducted by the U. S. Fish 

and Wildlife Service’s Bureau of Commercial Fisheries covering a fixed 

grid to the south, north, and east of the high Hawaiian Islands for the 

purpose of determining variations in the water types and currents of 

this area. 

This was the 13th cruise in which Pacific Project personnel have 

taken part, maintaining daily sunrise to sunset bird observations. 

Onservations on this cruise totalled 244.0 hours. In addition Project 

personnel aided in recording weather observations and in recording 

bathythermographs. Project personnel were Vincent Hoeman and Warren 

King. 

Warren B. King 
Research Assistant 
Pacific Project 
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General Discussion 

The substantial increase in numbers of flocks between this month’s 

total (78) and the total for April 1964 (27) is somewhat balanced by 

the difference in mean flock size. (29 birds per flock this month and 

69 in April 196k). 

Direct migrants accounted for 13-5 0/0 of the month’s total (4068), 

and wintering birds accounted for an additional 10 0/0. The remainder 

1 

is accounted for by birds breeding in the Central Pacific (71.5 0/0) and 

by unidentified birds (5 0/0). The large buildup in numbers of direct 

migrants, predominantly Sooty Shearwaters^ of the first week of April 1964 

was felt to have come during the in-port period between the March and 

April cruises this year, so that direct migrants did not attain anything 

near the 49 0/0 level they did on the March 1964 cruise. March and April 

1965*s total numbers compare quite favorably. 

Overall distribution of the predominant species (Sooty Tern, Wedgetailed 

Shearwater) varied slightly between this month and April 1964. Greater 

concentrations were found along the 154° W leg down to 10°N and relatively 
« 

fewer birds were seen around Oahu and in the southeastern corner, although 

these two areas were still fairly active. 

Of special interest was the sighting of two mixed flocks of Leach’s 

Petrels and Bulwer’s Petrels. New high totals were recorded for Leach’s 

Peurel (297) and for Pomarine Jaeger (60), the latter enjoying the most 

widespread distribution noted for the species as well. Blue-gray Noddies 

were sighted for the first time. Significant sightings included a possible 

New Zealand Shearwater, a possible Herald’s Petrel, a gull, two long-tailed 

/ 



Jaegers, ZJ Arctic Terns, a Bonin Island Petrel, 2 Pale-footed Shearwaters, 

and 3 Dark-rumped Petrels. Mottled Petrels were observed in springtime 

for the first time on these cruises. 

The data should be comparable for those of previous cruises. 

Species Account 

Black-footed Albatross 

The range and numbers of this species were very similar this month 

to those of April 1964. Birds were seen only in the northern quarter of 

the area although one bird was attracted south to 17° N on the 151° W leg. 

Numbers decreased from March1 s total of 76 to 26 this month. One bird was 

banded on 12 April. 

Laysan Albatross 

Three birds were seen this month, all in the northern quarter of the 

area. One followed the ship for five hours. Three were seen in April 1964 

in the same general area. 

Wedgetailed Shearwater 

The 519 Wedge-tails seen in April were concentrated in the western 

half of the area, over half of which were within 50 miles from the high 

Hawaiian Islands. A small secondary concentration in the southwestern 

corner was chiefly of southern dark phase birds. This secondary concentra¬ 

tion of dark phase birds was found in the southeastern corner in April 1964. 

Numbers increased 16 0/0 from March, a rise of questionable significance. 

All of the northern birds had distinctly fresh breeding plumage. 



New Zealand Shearwater 

One bird possibly of this species was observed closely on 1J April. 

The presence of this species in the area is still suspected but has not 

been confirmed. 

Sooty Shearwater 

This species continued its spring migration this month, with 507 

birds recorded compared with 382 in March. The first week of April, when 

che peak 01 the spring 19^4 migration took place in this area, was not 

included in this month’s period of observation. It may well have been the 

migration peak this spring as well as last. Several birds were seen taking 

part in feeding flocks, but most were flying swiftly and directionally to 

the northwest. 

Newell’s Shearwater 

Most of the do birds seen in April were spread over the southeast and 

central portions of the area. No concentration was noted. Only 12 were 

seen in April 1964. 

Christmas Island Shearwater 

Four individuals were seen, two between Kauai and Oahu on 11 April. 

Pale-footed Shearwater 

Two birds were recorded in April, both heading north. This species 

wa^> unrecorded last spring but its presence in the area was suspected. 

Mottled Petrel 

j_en individuals were observed in April, all heading north in a manner 

similar to Sooty Shearwater. This species presence in the central Pacific 

was not suspected last year. 
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Kermadec Petrel 

One bird, a dark phase, was seen on 20 April. This is the first 

spring (March-June) sighting of this species in the area. 

Dark-rumped Petrel 

Three were seen in April, all under good light conditions. Two were 

in the southeast corner and the third was 200 miles north of the high 

Hawaiian Islands. 

Juan Fernandez Petrel 

All of the 21 birds seen this month were in the southeastern corner. 

Most had splotchy plumage, indicating the beginning of molt in this species. 

Humbers seen were consistent with the low totals noted for Jan-April in 

both 1964 and 1965. 

Herald’s Petrel 

One bird observed at close range but in poor light on 19 April may 

have been this species. 

Cook’s Petrel 

One was seen on 24 April toward the southeastern corner of the area. 

A substantial increase over the January-April low is expected in May. 

Bonin Island Petrel 

One bird was seen in good light on 28 April, 25*0 miles north of the 

high Hawaiian Islands. This species occurs only rarely in the BCF area. 

The possibility of confusion with the similar Cook’s Petrel make positive 

identification difficult under any other than optimum observation conditions. 

« 
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Bulwer's Petrel 

The spring migration of this species into the BCF area has begun. 

Most of the 96 individuals seen this month were found in the western half 

of the area, ana generally south of the high Hawaiian Islands. This 

distribution pattern is similar to April 1964's but the numbers seen this 

month indicate that the migration is further underway than it was at the 

same time last year. 

Of interest was the observation of two flocks of Bulwer's Petrels and 

Lca^xi s Petrels, one on 17 April of 20 Leach's and three Bulwer's and again 

on 22 April of five Leach's and two Bulwer's. The birds were not actually 

seen feeding but both flocks were fairly tightly packed. This was the first 

tame in 13 cruises that these two species have been observed flocking to¬ 

gether in this manner. 

Leach's Petrel 

An all time high of 297 birds was recorded this month. Numbers were 

distributed over the entire area, evidently in a random manner. Many were 

flying rather directionally to the north. This peak in numbers corresponds 

wiuh a similar peak recorded in April 1964 as the birds migrate north for 

the beginning of their breeding season. 

For notes on two flocks involving numbers of this'species see the 

preceeding Bulwer's Petrel remarks. 

Two were collected. 

Red-tailed Tropicbird 

Tne 19 oirds seen this month were distributed again in a relatively 

random manner. Tne slignt increase in numbers from 15 in March is probably 

of no significance. 



Ttfhite-tailed Tropicbird 

Three of the eight seen in April were within 20 miles of Kauai. 

The rest were distributed randomly over the area. 

Blue-faced Booby 

One of the five seen this month was at 17° N; the others were at 

the extreme southern end of the area, where most of the birds of this 

species have been seen. Numbers were consistent with past months. 

Brown Booby 

Five birds were seen in a feeding flock just 10 miles north of Oahu 

on 30 April. 

Red-footed Booby 

Only one of the 46 seen in April was more than 50 miles from Oahu. 

It was an immature which came aboard at l8°U during the day. It was banded, 

notes were taken on its plumage and soft part colors, and it was released. 

Great Frigatebird 

Out of 26 birds l6 were seen within 100 miles of the high Hawaiian 

Islands this month. All were within 300 miles of land. Larger numbers 

of Frigates have been seen in the past two months (19, 26) than in 1964 (4, 2). 

The difference is felt to be significant, but no explanation is readily 

forthcoming. 

Arctic Tern (?) 

Twenty-seven birds probably Arctic Terns but possibly common Terns 

were observed heading north, usually in groups of two, in April. A similar 

northward migration was noted in April 1964. The birds were seen often to 
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feed, by hovering, diving from heights in excess of 30 ft, and flying 

off from the surface of the water. Several times birds were seen for 

the first time rising from the water as if they had been sitting on it, 

but no bird was actually observed sitting on the water. 

Common Noddy 
% 

Of the 420 Noddies seen in April, 22 were seen on three separate 

days in excess of 50 miles from land. One flock of five was found at 15° N, 

over 200 miles from nearest land. Observation of Noddies this far from 

land, while not unprecedented, is nevertheless unusual. 

Sooty Tern 

Numbers decreased 22 o/o from MarchTs total of 2133 to 1655 in April. 

Greatest concentrations occurred around the high Hawaiian Islands and along 

the 154° w ieg south to 10° N. The difference between April’s and March’s 

totals was due largely to the relative lack of birds (97) seen north of Oahu 

this month. Such a concentration was evident in April 1964 (750 birds). 

A shift to more southerly feeding grounds on the part of Sooties this April 

would explain this inconsistency. 

Fairy Tern 

Numbers remained constant from March to April, 24 this month and 23 

last month. The complete absence of this species from the area in April 

1964 is puzzling in light of the numbers seen in 1965* Two-thirds of the 

birds seen this month were within 100 miles of the high Hawaiian Islands. 

Blue-grey Noddy 

At least one and possibly two more Blue-grey Noddies were seen shortly 

after leaving Port Allen, Kauai. This is the first sighting of this species 
* 

on a Cromwell cruise, even though the birds were seen in an area previously 

unsampled by the ship: 



Pomarine Jaeger 

A new high total of 60 Pomarine Jaegers was recorded in April. Many 

of these were seen at a considerable distance from land, up to 500 miles. 

Most were headed north. Several were observed to chase birds in feeding 

flocks. Wedge-tailed Shearwaters, Sooty Terns, Arctic Terns, Red-tailed 

Tropicbirds, and even a Frigatebird were among their "victims”. Many had 

fine adult breeding plumage with prominant twisted central rectrices. 

Long-tailed Jaeger 

Two small jaegers, one a light phase and the second an intermediate 

phase, which had very prominent pointed central rectrices in excess of 

four inches were presumed to be this species. In addition, 10 more were 
i 

termed j'aeger species. Several or most of these may have been long-tailed 

Jaegers but their central rectrices were not as well developed. 

Red ? Phalarope 

Four phalaropes, probably Red Phalaropes, were seen in April, the 

tail end of the spring northward migration which reached its peak in March 

in 1964 and 196$. 

Gull species 

On 22 April a bird which could only have been a gull was described 

in detail by the best informed of the crewmen on watch. It was medium 

sized and presumably in adult plumage. 



April 1965 - BCE Cruise 

TABLE I 

Date Minutes of Observation Miles Covered 

April 11 590 114 
12 750 112 

15 7V7 124 

14 736 87 

15 742 124 

16 750 125 

17 757 127 

18 759 140 

19 7 66 137 
20 758 104 
21 752 125 
22 742 ' 93 
23 747 108 

24 754 135 
25 765 l4l 
26 774 135 

27 788 153 
28 793 143 

29 784 125 
30 303 67 

Total 14,63 7 2,420 

Average 7 32 121 
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TABLE II 

Date Total Birds Total 
Sightings 

Birds 
Sighting 

Birds 
Mile 

Flocks Total Birds 
in Flock 

April 11 603 166 ' 3.63 5.29 13 378 
12 251 134 1.87 2.24 1 Ik 
15 88 76 1.16 • 71 0 0 
14 230 103 2.23 2.64 5 96 
15 360 63 5.71 2.90 12 291 
16 ' 398 106 3.75 3.18 12 277 
17 690 83 8.31 5.43 10 591 
18 159 49 3.24 1.1k 3 102 

19 57 38 1.50 • 34 1 11 
20 75 37 2.03 • 72 2 36 
21 67 1.68 .54 1 17 
22 78 29 2.69 .84 3 49 
23 20 6 52 3.98 1.91 4 145 
2k 68 27 2.52 • 50 3 39 
25 23 19 1.21 .16 0 0 
26 31 23 1.35 • 23 0 0 

27 85 65 1.31 .56 1 6 
28 30 23 1.30 .21 0 0 
29 70 48 ' 1.46 .56 0 0 
30 499 170 2.94 7.45 7 205 

Total 4068 1351 53.85 37.55 78 2255 

Average 203. 4 67.6 2.69 1.88 5-9 112.8 



TABLE III 

Bate Procellariiformes Tropicbirds Terns 

April 11, 65 204 3 3 46 
12 218 0 30 
13 78 1 0 
14 153 1 75 
15 95 2 252 
16 150 2 250 
17 196 3 486 
18 60 0 ' 9^ 
19 32 1 12 
20 36 2 34 
21 37 0 29 
22 29 1 ' 43 
23 59 1 145 
24 22 1 42 
25 16 3 1 
26 18 2 2 
27 69 6 8 
28 24 1 5 
29 57 1 7 
30 182 0 273 

Total 1715 31 2134 

Average 85.8 1.6 106 

Boobies Frigatebirds .. .. 

15 1 
1 2 
0 0 
0 0 
1 0 
0 2 
o 4 
0 0 
0 5 
0 1 
0 0 
2 0 
1 0 
0 0 
1 0 
0 0 
0 0 
0 0 

0 2 

55 9 

2.8 1.5 



TABLE IV 

Procellariiformes Breakdown 

ca 
m 
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Date 

11 April 65 
12 
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0 0 57 
0 0 42 ' 
0 0 55 
0 0 64 
4 
3 
1 
0 
0 
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0 
0 
0 

9 
4 
2 
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1 
1 
0 
0 
0 
0 
0 
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1 
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10 

3 
3 
4 
1 
0 
0 
0 
1 
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>> 
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80 
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1 
2 
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0 

18 
28 
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<D 

3 
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0 
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0 
0 
0 
0 

Total 26 3 519 507 26 4 



TABLE rv (con't) 

Procellariiformes Breakdown 
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11 April 65 0 0 2 13 8 
12 1 0 7 8 2 
13 0 0 12 12 12 
l4 0 0 24 24 4 
15 0 0 1 10 15 
lo 1 0 9 22 10 
17 2 0 l6 28 66 
18 5 0 2 5 21 
19 0 0 1 18 1 
20 1 

J- 0 6 7 2 
21 0 1 1 5 11 
22 0 2 4 9 4' 
23 0 16 1 13 23 
24 0 2 0 10 3 
25 0 0 0 11 3 
26 0 0 3 12 1 
27 0 0 4 45 2 
28 0 0 0 18 2 
29 0 0 0 32 4 
30 0 0 3 2 5 

Total 10 21 • 9 6. 304 199 
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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 jo TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP CPURSE/SPD 

0100 r 

--0200 
’ ( 

. . l 
0300 

.; 00 
c - 00 
0‘ OO 

mmmm 
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0900 2J. JTY. 1 5 <Sf 3= £ . 
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1 Joo \f8 7-1 ' V. - - 
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2000 zo __ -1 s . ifi / 'V. : Z 7/ ? ■ cf /<3C> 
2100 1 7 l ^ 
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2300 . __ 
2^00 •Z 0 *7, y 1 S' 7 1 \ 1 i— 

REMARKS: 

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE 

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. 

0100 . .1.3 > ■--— 
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0200 .08 ^ W 0 7  7-0 /•ON 1 .. 
1 60-6-T P r 0 iD f D 
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c-00 ,/ °> f /*> / 
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r / <? 

0900 / 00. 
1000 ! ff V7 / r* 
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1300 li -Z 3 n 
i4QQ- 18 o.'L 2- 3 ■ >' 4e 4^3- 

im. LL JL22. - * 

1 DO n M. \ 
1700 JLL. 12 

-TRr>A -4- '77 <3/ 
1900 /7 2. 7 £>0 
2000 -LL /7 0 2- f 0 2 7 2 Z n fro tv, / ZO / 2 £ 
2100 -U2. /& jTfS 
2200 7 - / 
2300 /c •f 6 
2400 V 14 iLZ. 22 1! i 

REMARKS: 

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

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE I 7 /W 
. 

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 
____ ^----—-- - '_ 
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'7 1! 

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 IN NAUTICAL 
FEET; SEA LEVEL PRESSURE IN MILLIBARS 



SMITHSONIAN INSTITUTION 
DIVISION OFnBIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

IME T AT LONG PRES WEA VIS SLP DRY B DEW PT HUM °!o TL SKI OPA SKY WAVES SEA TE.MP WIND S WIND D SHIP COURSE/SPD. 
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WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE 

KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Mi. ,ES; 
FEET; SEA LEVEL PRESSURE IN MILLIBARS 



SMITHSONIAN INSTITUTION 
DIVISION OFnBIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE / 
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ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Hi 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
DIVISION OF sBIKDS 

AT SEA SURVEY CHART C 
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SMITHSONIAN INSTITUTION 
DIVISION OFnBIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
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SMITHSONIAN INSTITUTION 
DIVISION OFnBIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE 18 Afnt IUS 
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. 1P.800 . If? a 1 fo iQll'O 1? . ....   
r“’sr "■' 
i : . Z&Q'if ^ A '  / S' 

"0:900 V V ... 

1100 
Ll2QQ. > - LT . 

(x>1300 ... 

/OjD4qq_ 0 z /o ton,? 2-2-1 / J" 7 1 c 0 * 9 t X- * 3? / 7 T. 0 /9 1 7- 

7^ 
jOO _ 31 

1700 / ^ 
If- 0 H 

1900 1 S”i 
2000 /< i 0 'Z' ~o " / 0 il t n. i, sr 1 AST  . . 3 00 • $ - y / F •5 Y° t It 
2100 ~L. - 
2200 x'S 1 * 
2300 
2400 1 'r A £ < 

ALL TIMES LOCAL (WHISKEY); WILD 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 

?,/< • l 



SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE_' _ 

ALL TIMES LOCAL (WHISKEY); WILE 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 

K * ■ I? 
ILL I. iU 

r'i 



SI-MNH-955C 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OF\BIRDS 

AT SEA SURVEY CHART C 

DATE 

TIME I AT 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 -0 r\ /S 

. ' 1 

0200 r y  / T* ^3 r c? / A ; 0/6,1 ns i & 
f / 11 > g - y & -70 > / 

0300 / 
: 00 , - r- 

c - 00 \ 8 

Q
 

t ■ 0
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0700 1/ w 

0800 c-Z. 2. 1.1 71 % vl $ * ( L * \ V5. * ^ 11 > I z- 
0900 
1000 
1100 
1200 >P - .1.5.1 ClL 
1300 * C i t 3 * 
i4oq *1 <2s i 0 / /o 1 0 / V'? sLl.t 2*" 1 . 4°'6 ' Sl 
IAOO L2. f 7 

1 Soo 17 1 S’ t c '1 V 

1700 n / JTa ■ 

\ ~i / < 0 

1900 1 17 / 5 
2000 / ? 0 & 0 / /o /ot5t ( a lL ^ .-V / t 6- r 7 V . 9 ' 13 fid r /X. 
2100  1^6 S 7 

2200 / fe Y<<r r '? - 

2300 / 4 > * t £> 0 

2400 1 / & 7 Y i c / 0 s3 ] 
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 NAUTICAL 
IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 

T /. > nr-1 
D'JlL iL'j, 



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

SMITHSONIAN INSTITUTION 

DIVISION OF '.BIRDS 

AT SEA SURVEY CHART C 

DATE 
/ 

/ 
b 

C 

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

0100 / L I J * T / & ( — .. 
1 

WU11U1J/ KJX JJ # 

0200 / c- Ol -J r/ 9 / 0? /0 / 0/ £7 V D j 
‘/ 46 t y. t J / 0300 l& a 0 - 

00 -L£ £2, AW. 00 
C; 00 1' 3 6 / 5 1 0) 
OuOO ! V "2- V --- 

,'bOYOO \S 13 IS 1 0 T 
0800 1 S' 0 z / / $ w cl /;> / 0/ & £> 2 V' 3 9-o>k-5 av-7 ! 7 

',ms- mm j - A£A„ 
1000 

jj± - 'S’ / 09 — 

1100 n 3i / r 1 <\<T 
1200— -11-2J - - / r / or 

7 

, IMl. -i-- ° " t 1 y 0 / 0 I */i ' . ' l JO ? . 7 ! V V: - i - r /A — c / -2 
LL "7 ; <2 ? 

1 jQO n yc \ 
iioo ' 1 3 C 

*s_ — 

-ifino ; 
1900 >r( 
2000 1*1 00 t? 3 2 ^ «** *7 0 - A -T •r ^ *• J i j 'J. 7- 6 0 

— 
' ^ / -7 

2100 a - ‘ v ' 5 '■ 
. ». IH ...... 1.1. ..... ! 1 J.1.MIM" 1 

2200 
2300 
2^00 

RTPMAPITQ * 
7'/ 1—! , 

ALL TIMES LOCAL (WHISKEY); WIND 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 

V, t rn- ’ 

i’J.J . LL jj 



SI-MNH-955C 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 

DATE Z- c ^ f_ 

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

0100 / z ■“ •> ■ | I 
0200 . / c /I JX A * ‘A 4 

I 

7 €v 5 - 6 * 6 a x, 4 1 V - I 6*.. S'-cl 
0300 i 7 
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00 
0; 00 . .lEL S'? 
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( * yl 
0700 .2. S’_ / ••'j 
0800 /0K,1 -? T V f i- A ICj^t t. a ~7 o 
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1000 
1100 n 
1200 / 1 -15.— 
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i^oo 1 > 2- Z "2 n L . 1 5“ . X n SC't z 

1-500 
1 jQ 0 \ 
1700 V \ 
1 fiOA r i. ■ VI 
1900 
2000 1 0 .o ~t- / o 4 S. c i ~ & 6 6 l S'. & ^1 7 <? C C ! 

2100 / 0 

2200 i £ 1 VI - 1' 
' 

2300 
2400 } 0 / ‘t e L 

REMARKS: 

ALL TIMES LOCAL (WHISKEY); WIND 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 

/■ -j 



SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE_| 

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 NAUTICAL 
SEA LEVEL PRESSURE IN MILLIBARS 

7. n r 
i-lL ilf 



SMITHSONIAN INSTITUTION 

DIVISION QFvBIRDS 
AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE ~2- V W/A' . 

TIME I AT_LONG PRES WEA VIS SLP DRY B DEW PT HUM j TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP C PURSE/SPD. 

GiOO i if A f ■ 
r~—: 

0200 / c /e/3. V •12,9 .3 . t V.? / “7 ^ A V*/z 
0300 
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o-oo IT *9 
OuOO : i 7 r- 
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o / /o/jT/ o 1 v.,? 2-t 
0900 
1000 

1100 

1300 1H 7 -'r 
loo CP  j> 2 h -/-? 1 oi ?. o u y, 0 'U SrP ' fc * .1. t S’, 'i. / 4 
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- 1 ' v 
1900 
2000 / r * y.* cl V is 3 «y. * / ^ 
2100 i is y / 

2200 / t / / -. f r? * ■ 

2300 j v? r 

2400 
REMARKS: 

ALL TIMES LOCAL (WHISKEY); WILE 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 

f *•1 



SI-MNH-955C 
3-4-64 

DATE_ 

SMITHSONIAN INSTITUTION 
DIVISION OFnBIRDS 

AT SEA SURVEY CHART C 

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



SI-MNH-955C 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OF \BIEDS 

AT SEA SURVEY CHART C 

DATE Apr 1 / <- 

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

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 IN NAUTICAL 
FEET; SEA LEVEL PRESSURE IN MILLIBARS 



SI-MNH-955C 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C i 

TIME 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 

0100 * 
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-0-0 

/o !ox t>,i 71, & 
V- llO‘b-2 11 17 0 A> / 2- 

0300 0 f 7* f 

00 K / V 6 

„ C ; 00 
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0800 2-f / 0 7 / * 0 TO.h 1% / 3So- e s "Sl.i i*/ 0 A/ ' 11 
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1000 "7 A 
1100 / V# 37 
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i4oq._ try -a- - Vc/?. S’ / 9 7 c 3F l%,c 
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/ V f 3 3 
1700 1 ‘/1 H S 
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i8on r- ^ . 
^ V. A "I 

1Q00 L ") /‘ 
■ 11 M 

' 2000 < 1 c 2 / t) ) of 9,1- lh% ff “7- 
I 3*e ■ » S’ 'l l >1 fr 1 2. 

2100 c*' / *> 
" 'fo '■ ? 

2200 / ^*<3 / 

2300 
2400 j r < y 

1! 1 
REMARKS: 

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



SI-MNH-955C SMITHSONIAN INSTITUTION 
3-4-64 DIVISION QFsBIKDS 

AT SEA SURVEY CHART C 
p A / <?/.- 

DATE_ 

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

OIOO -/ r fO 7 • 

0200 ^ A S > C c / tote, v X ho 1 ct 
1 z ¥e-6-.f 7 t, ¥ / S*o $ Ml z 

0300 
' 00 
c-00 
OuOO 
0700 

0800 l £ 1 01% X •7, 0 3 M__ : ! -JL£ 
XJ ' 11 

0900 r > / 1 
1000 / c 2 z 
1100 o( 
1200 * *0 V 
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1800 
i4oq_ if .. /o ll.i /» 7 V 0 ^ - / 0 ■V 

1 son <2. *7 0 -y » ( s c 

1J00 7 r ft 15 77 
1700 

> r h ;■ -• 
1900 .T-M *1 ? V / 3 
2000 _2 Y._ . f-'. ... DO f 0 lo ffO -xi. X t % y 0 - 5?. vf 7 rU ft Ui/ 3c) "To” / uj - / a. ™' 

2100 
2200 i ‘ : 

2300 1000 if r tr 

2^00 1 > v ■ ■ 

ALL TIMES LOCAL (WHISKEY); WIL'D 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 



SMITHSONIAN INSTITUTION 
DIVISION OF nBIRDS 

AT SEA SURVEY CHART C 

SI-MNH-955C 
3-4-64 

DATE__ 

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. 

0100 0 0 / • 

0200 0 0 / 0 /o/ 2-/. 0 j‘ £ 1 
H ^ P-5 XI'1' •x 7 

0300 m ■5V v y 
“0 " 

0
 

0
 

.1 
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 2 H.. 

0700 
7 7 

0800 00 0 z to llS a* vo-g-i x /, r ^ v 70 U '/x 

0900 - 7r ' 
1000 OCi 
1100 
120Q 
1300 2 1, 3t! t ? ? W VJ 

l^QQ— 7 V .S'? ox /■* 
6 /c/g,JP % 1- > x / 9^ t f 1 "T" - £ c/o 

-L-L 15 1 
1 .>00 A s 1 ' V 

1700 5 ri 
n Pod V* i. O d 

-2—*-- ,s? 
1900 2.7 x 9 / 5 4 S9 
2000 sg o\ /o / M7-X ai. / / l-/ 0 ~ £r & / «i»“ V 0... _ 5T- /X 
2100 JL7 . if 

2200 3 i j" 5 i 

2300 ^7 
2400 a 7 (» 5.7 L 

REMARKS: 

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



SI-MNH-955C 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OFsBIRDS 

AT SEA SURVEY CHART C 

DATE 

ZIME 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 $ 6 h™- 
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- - 

! 
0200 ISC s ? ax ! 0 h /&. v 1 q / o^g-.r ^ 4 fee-. / u 
0300 1 7 i «r 

:r 00 
0 - 00 11 S? 
OuOO ■ s 6 IS 7 
0700 11 S'o 1 
0800 If 7 B 0 ' / k (0 ' 0 % 

sr': 

•• -: .6 . 0 n * Q (2 & 6 - 4 : 1 ”2 2.3 . / 0 v UvJ ^ 

0900 if 3 / 1 s -? 
1000 1 sn 1/ 
1100 O fS 1 si 2*  

“V 1 nr } vj;, 1 
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1 vOO \ 

1700 
'■ 8 nr: 

1900 
2000 
2100 
2200 [ 

2300 
2400 

- i ) 
REMARKS: 

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


