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SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA SURVEY CHART A 

DATE:_ Total Minutes:_ Total Miles 

lo Total Abundance of birds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

II o Abundance of the Shearwater-Petrel-Albatross Group: 

No o Sightings No. Birds Birds/Sighting Birds/Mile 
T WT P B T WT P B T WT P B T WT P B 

III. Abundance of Tropicbirds 

No. Sightings No. Birds Birds/Sighting Birds/Mile 
T RT WT T RT WT T RT WT T RT WT 

IVo Abundance of Terns: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

V* Abundance of Shorebirds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

VT. Abundance 

No o Sightings 

of Boobys: 

No o Birds Birds/Sighting Birds/Mile 
T BF RF B T BF RF B T BF RF B T BF RF B 

VIIo Abundance of FFigatebirds: 

No. Sightings No o Birds Birds/Sighting Birds/Mile 

VTII. Abundance of Flocks: 

Total No. Total No„ Total No. No• Feeding No. Feeding No. Feeding 
Flocks_Birds_F/Mi.Flocks_Birds_F/MI. 
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No. Sightings No. Birds Birds/Sighting Birds/Mile 

V. Abundance of Shorebirds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 
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No o Sightings 

of Boobys: 

No. Birds Birds/Sighting Birds/Mile 
T BF RF B T BF RF B T BF RF B T BF RF B 

VIIo Abundance of Fligatebirds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

VTII, Abundance of Flocks: 

Total. No. Total No. Total No. No. Feeding No. Feeding No. Feeding 
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V® Abundance of Shorebirds: 
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Mites Ticks Mallophaga Hippohoscidae 
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Comments: 
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SI-USNM-239 
1/21/63 

Host 

ECTOPABASITE DATA SHEET 

Field No._ U. S. Band No. 

Date Sex 9 Im U.S.N.M. No._____ 

Locality 

Shaft 
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SI-USNM-239 
1/21/63 

Host 

ECTOPARASITE DATA SHEET 

Field No. U.S. Band No. 

Date Sex 9 cf Im U.S.N.M. No. 

Locality 

Body Regions Mites Ticks Mallophaga 

Head: 
Forehead 1 
Crown J 
Ear 1 
Other | 

Body: 
Neck 1 
Back T 
Breast 1 
Other 

i 

Wing 

<D 

£ 
> 

Feather: 
Prim. 

Sec. 

Cov. 

In
 
s
h

a
ft

 

Prim. 

Sec. 
I < I 

Cov. 

Other | 
Tail Feather: 

Vane 

Shaft J_1 

Hippoboscidae 

Other Ectoparasl 
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SI-USNM-239 
1/21/63 

Host 

ECTOPARASITE DATA SHEET 

_Field No,_ U.S. Band No. 

Sex 9 o'1 Rn U.S.N.NL No.___ 

Locality 
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SI-MNH-955& 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA SURVEY CHART A 

DATE:_ Total Minutes:_ Total Miles 

lo Total Abundance of birds: ' 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

IIo Abundance of the Shear-water-Petrel-Albatross Group: 

No o Sightings No. Birds Birds/Sighting Birds/Mile 
T WT P B T WT P B T WT P B T WT P ' B 

III 

No. 

. Abundance 

Sightings 

of Tropicbirds: 

No. Birds Birds/Sighting Birds/Mile 
T RT WT T RT WT T RT WT T RT WT 

IV c Abundance of Terns: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

V. Abundance of Shorebirds: 

No. ’Sightings No. Birds_Birds/Sighting Birds/Mile 

VI. Abundance of Boobys: 

No* Sightings No* Birds Birds/Sighting Birds/Mile 
T BF RF B T BF RF B T BF RF B T BF RF B 

VII* Abundance of Frigatebirds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

VIII, Abundance of Flocks: 

Total No. Total No. Total No. No. Feeding No. Feeding No. Feeding 
Flocks_Birds_F/Mi.Flocks_Birds_F/MI. 
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SI-MNH-955a 
3-4-64 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA SURVEY CHART A 

DATE: Total Minutes: Total Miles 

1. Total Abundance of birds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

IIo Abundance of the Shearwater-Petrel-Albatross . Group: 

NOo Sightings No. Birds Birds/Sighting Birds/Mile 

T WT P B TWTPB TWTPB T WT P B 

III. Abundance 

No. Sightings 

of Tropicbirds: 

No. Birds Birds/Sighting Birds/Mile 

T RT WT T RT WT T RT WT T RT WT 

IVc Abundance of Terns: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 

V. Abundance of Shorebirds: 

No. Sightings No. Birds Birds/Sighting Birds/Mile 
* 

VI. Abundance of Boobys: 

NOo Sightings No. Birds Birds/Sighting Birds/Mile 

T BF RF B T BF RF B T BF RF B T BF RF B 

VIIc Abundance of Fligatebirds: 

No. Sightings No. Birds_Birds/Sighting Birds/Mile 

VTII. Abundance of Flocks: 

Total No. Total No. Total No. No. Feeding No. Feeding No. Feeding 
Flocks_Birds_F/Mi .Flocks_Birds_F/MI. 
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Time at sunset m/tS, Position at sunset 

Miles traveled from 0000 hours to sunrise 
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/$ Z/aS SCz ,c 

C 7 /&/*■ <7 7 

^ <y. S’ ^ 

Miles traveled from sunrise to sunset = //£ 

Miles traveled from sunset to 2400 hours = SO 

TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 
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DATE Af rcA /?o 

Time at sunrise = ^ /' c Position at sunrise 

Time at sunset = Position at sunset 

Miles traveled from 0000 hours to sunrise 

Miles traveled fforn sunrise to sunset = 

Miles traveled from sunset to 2400 hours 

TIME OF FIX TYPE OF FIX LONGITUDE 

1* 0V£O CaJ &/L 

2. 46/i*?A//ee£cs//+ ^ /£ <7-cd *<J 

3. //jfcu L e'24Aj/<?*£ s*^ /C'f-os 
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//2- Sto/tfS 
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LATITUDE 

77 37*7 

/7 /S-.j aJ 

/ (s> ' \ k AJ 

/L Zy^ 

/6-02 y*J 

/S" ~ 37 

DATE / /rv2£ / 96 6______ 

Time at sunrise = CX*l7 Position at sunrise 

Time at sunset = /ns Position at sunset 

Miles traveled from 0000 hours to sunrise 

Miles traveled from sunrise to sunset = 

Miles traveled from sunset to 2400 hours j 

<C 7 

?/ 

5^- 

/t 7- 

/C.9-&9UJ 

TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 

1. OV K £>/L /(?7 /S 77 A! 
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/J o 7*7 
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DATE /?&£ 

DATE 

Time at sunrise = CC3c Position at sunrise 

Time at sunset = /S'S'- Position at sunset 

Miles traveled, from 0000 hours to sunrise 

Miles traveled fforn sunrise to sunset = 

Miles traveled from sunset to 2l00 hours 

/7- TfsJ /7& - / * 

/2-/S /0 

S 2- 

93 

j y 

TIME OF FIX TYPE OF FIX LONGITUDE 

1. 090C x J>/1 /7o os uj 

2. 0C, 20 K 

3. /2-3V X 
(?6 ££ $rs* /7o SV“J 

4. /6 oo x 2>/L 77/ - O 7cJ 

5. /i S / a getesr//f <- 77/- 7? OO 

6. 2-VCO x a* 7 7/ VOX 

3 /Tia x 7700 
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LATITUDE 

/3-Ood 

/2- 30/0 

/ 2 -/C.^ 

/2/^r sJ 

72&3 /d 

/3 - 2 i-'O /(*/- / r 

Time at sunset = /& 29 Position at sunset = /V 3?/^ / 70-0 2 *<J 

Miles traveled from 0000 hours to sunrise = y.i 
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TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 
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DATE <7 /•/ C-6_ 

Time at sunrise = C C-3 Position at sunrise 

Time at sunset = 7^' Position at sunset 

Miles traveled from 0000 hours to sunrise 

Miles traveled from sunrise to sunset = 

Miles traveled from sunset to 2400 hours 

= /S- /<* /70 2* t <■ 

= / J - </s/o / 7/ -S2 *3 
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TIME OF FIX TYPE OF FIX 
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5# /W' ' A 
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£>,1 

DATE S /n/f/t 77 C 7. 
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ni 

/ 72-3 W 
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//-/£. 

/3-7S ul 

Time at sunrise = 00</c Position at sunrise 

Time at sunset =/m Position at sunset 

Miles traveled from 0000 hours to sunrise 

Miles traveled from sunrise to sunset = 

Miles traveled from sunset to 2^00 hours 
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TIME OF FIX TYPE OF FIX LONGITUDE 
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DATE £ /n*Sl /fyC_ 

Time at sunrise = : Position at sunrise 

Time at sunset = ' Position at sunset 

Miles traveled from 0000 hours to sunrise 
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Time at sunrise = ^ v Position at sunrise 

Time at sunset - •/> ' Position at sunset 
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Time at - sunrise = 'vf Position at sunrise 
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Preliminary At-Sea Survey «93S&§$SSK5miE8 

February-March arid April 1966 

Dc*l (y^C$ — flcr-'tf* <sH SouituZsi^ (5-7, ( ^ 

This report summarise* observations made by Robert DeLong, Paul Woodward, and 

Richard Maze between Oahu and 3.1, Grid No. 1 during periods 26 February to 1 March 

and 8 through 9 April 1966. Watches, totaling 97.5 hours (40.2 in February-March 

anti 47,3 in April1', wore held daily from sunrise to sunset. During this time 83O 

miles were tavoled—-375 in Fobruary-March and 455 in April. 

Generally favorable weather prevailed throughout both periods. 

during February-March 451 birds of 11 species were seen. A total of 1041 

birds of 22 species were redorded in April. Terns comprised 63% of the February- 

March total while they were only 37% of the April total. She; rwater-Petrels ac¬ 

counted for $?.% of the April total and only 26% in February-March. All groups 

showed an increase during the period. 

Migrating Sooty Shearwaters accounted for most of the increase in the 

numbers between the two periods, /edge-tailed Shearwaters were seen for the 

first time in April. Unusual birds included a Long-tailed Jaeger, A Mottled 

Petrol, two phalaropes (possibly Red phalaropes), and two possible Pink-footed 

Shearwaters. 

No birds were collected. 



Species Accounts 

Blaek^footed Albatross A = 102 B = 14 

A larger number of birds were seon in February-March# Most of these birds 

were seen as we loft Oahu, and on the following day# Those numbers around Oahu 

are probably due to birds following ships to and from the island# 

Laysan Albatross A = 0 B = 1 

Only one bird of this species was recorded north of Johnston Atoll in April, 

Unlike Black-footed Albatross, it did not follow the ship# 

Wedge-tailed Shearwaters A = 0 B = 58 

During the February-March survey the birds were not in the area—there was 

no breeding activity at that time# The presence of Wedge-tails in April was 

expected as they were starting a new nesting cycle# 

Christmas Island Shearwater A = 0 B = 7 

Seven birds of this species were noted in April. Their breeding cycle may 

have influenced the increased number of sightings for April# 

Sooty Shearwaters A s0 B = 412 

The spring migration of the Sooty Shearwaters was first noted in late March 

when we were near the equator# Efcf the time we had left the Grid the migration had 

increased. Birds traveled in singles, pairs, and occasional snail, loosely associ¬ 

ated groups—up to five birds. All birds recorded were flying in a northwesterly 

direction# Birds wer© soen to within a few miles of Oahu. These birds seemed 

to be flying around the island (Oahu) but not crossing over the mountains as has 

reported for someeShearwater-Potrols# 



Pink-footed Shearwater A * 0 B » 2 

Two birds believed to be of this species were seen on 6 April. They were 

moving in a northerly direction and appeared to be migrating. 

Juan Fernandea Petrel A » 0 B = 2 

Only two birds of this species were noted, both in April. 

Bonin Island Petrel - A « 3 B 55 0 
mr. m\ tmmmmtlmmrymtvmmmt m 

Three birds were seen north of the Grid on 28 February. 

Mottled Petrel A ~ 0 B » 2 

The two birds of this species seen in April probably represent birds outside 

the normal migration routes. 

Pterodroma hypoleuea A « 5 B 52 1 

Of the five birds of this species seen in Fcbruary-March three wore identified 

as members of the Bonin Island race. The one seen in April was not identified to 

race. 

Bulwer1 s Petrel A « 0 B ~ 4 
i mrnnktm mb. ii »wmi 

The four birds that were seen on 7 and 8 April were too far from lind to be 
V' 

breeding birds and therefore were considered nonbreeding birds# 

Leach*3 Storm Petrel A = 0 B ™ 3 

Three were soon in April. 

Red-tailed Tropicbird A - 0 B = 4 
hup immmtmmmmmrnmmmmi ifawnn m ■ mi cm 

All sightings of this species were taken in April. 

White-tailed Trooiebird A 12 2 B = 0 

One bird was seen on 27 February, the other on 28 February. 



Blue-faced Booby A = 3 B ~ 2 

Blue-faced Boobies, present both months, were not sighted near Oahu* At least 

two were subadults. 

[led-footed Booby A 53 9 B = 31 

Distribution did not have a definite pattern; all birds were immature-subadults. 

Brown Booby A = 6 B = 2 

Host of the Brown Boobies were seen near Oahu on 26 February and 9 April, but 

tiro war© sighted on 1 F*arch* These two were probably Sand Island birds. 

Frigatebird A = 7 B = 9 

There wa3 no appreciable difference in the number of birds seen in the two months 

Sooty mern A = 280 B = 317 

Sooty Terns were the most abundant species recorded. They were seen each day 

during both periods and were the most common species occurring in the recorded flocks. 

The greater number seen during A ril is probably not significantly different from 

* the number seen February-March. 

Blue-gray Noddy Tern A » 2 B = 0 

Two individuals were sighted on 28 February. 

Pomarine Jaeger A = 21 B = 19 

Nearly all (92/ ) of the iddividuals were seen within 100 niles of Oahu. 

Long-tailed Jaeger A ~ 0 B « 1 

One individual was identified on 9 April within 100 riles of Oahu. 

mi£*ope A = 0 B = 3 

A phalarope ifighted on 7 April was not identified to s ecios. Two ojifers 

were seen on 8 April whieh were possiily RSd Phalaropes. 



TABLE 1. Sunrcary of >iumal observations. 

Fonol du to Grid 

Date :o. ilos No* Hours Sight i n i^s Mo. Birds * 0. Species No. Flocks 

26 February 71 7.2 51 270 5 7 
27 116 11.9 42 112 9 2 
28 112 11.9 22 39 10 1 
01 March 70 9.2 14 5... 2_ 

Total 375 40.2 129 451 11 12 

Grid to Honolulu 

Da ? e No* Niles Go, Hours Sightings No* Birds No* Species No* Flocks 

06 April 121 12.1 134 298 12 4 

07 127 12.3 99 182 11 4 

08 118 12.5 142. ■W\ 17 6 

09 10.4 115 297 12 SL 
Total 455 47.3 490 1041 22 19 

Grandtotal 830 87.3 6l9 1494 25 31 

TABLE 2. Diurnal Density of Species Groups. (Oahu to Grid). 

Species Gro ip No. lrds Birds/linear mile Birds/Mile2 

Shearwater- De rel 117 0.31 0.156 
Terns 282 0.75 0.252 
Tropicbirds 2 0.01 0.002 
Frigatebirda 7 0.02 0.004 

Boobies 18 0.05 0.024 

Storm etrels 1 0.005 0. 05 
Miscellaneous 24 0.060 O.O32 

Total 451 1.203 0.473 



T \ C v: 2* Diurnal Density of Species Groups,(Cont,)# 

Grid to Oahu 

Species Group No • Birds Birds/Linoar Mi# 3irds/".l/‘ 

Shearwa ter-Pot r01 542 1.19 0.59 
Tern 405 0.89 0.22 
Frigatebirds 9 0.02 0.004 
Tropicbirds 4 0.01 0.004 
Boobies 38 0.08 0.04 
Storm Petrels 3 0.010 0.00? 
Shorebirds 4 0*01 0.01 
Iscollaneous 36 0.08 0.04 

Total 1041 2.29 0.915 

TA3LF 3» Diurnal abundance of species# 

Between Oahu and SI Grid No# 1, (February- -March) 1966# 

Species *Jo. 'Ards Bird5 Linear Tile 

Black-footed Albatross 102 0.275 
Bonin Island Petrel 3 0.008 
Pterodroma hypoleuca 2 0.005 
Pteroiroraa sp# 5 0.013 
White-tailed Tropicbird 2 0.G05 
Blue-faced tooby 3 0.008 
Bed-footed Booby 9 0.024 
Brown ’looby 6 0.016 
Great Frigat©bird 5 0.013 
Frigate sp 2 0.005 
Sooty Tern 280 0.746 
v£Lue-gray Noddy 2 0.005 
Pomarine Jaeger 21 0.059 
Jaeger sp* 3 0.008 
Item Petrel sp# 1 0.003 
3 earwaler-Pe rol 5 0.01? 

Total 451 • 1.206 
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A3L2 3* Diurnal abundance of species (Coni*)* 

>, 1 and Oahu April 19 '■> 

Species No. Birds Birds/linoar He 

Hack-footed Albatross 14 0.031 
Laysay Albatross 1 0.002 
Wodgetail Shearwater 50 0.128 
Christmas Island Shearwater 7 0.015 
Sooty Shearwater 412 0.905 
Pink-footed Shearwater 2 0.004 
Juan Fernandes ie rel 2 0.004 
Mottled Petrel 2 0.004 
Ptcrodrotna hypoleuca 1 0.002 
Pterodrorna sp* 5 0.011 
Bulwers Petrel 4 0.008 
Shearwa ter-Pet rel 34 0.075 
Leaches Storm Petrel 3 0.006 
Fed-tailed Tropicbird 4 0.008 
Blue-faced Booby 2 0.004 
ted-footed Booby 31 0.068 
Brown Booby 2 0.004 
Great Frigatebird 2 0.004 
Frigate 30 7 0.015 
Sooty Te n 317 0.696 
Grejr-backed ern 8 0.017 
Hawaiian Noddy Torn 1 0.002 
Common Noddy Tern 29 0.064 
Fairy Tern 22 0.049 
Pomarine Jaeger 19 0.042 
Long-tailed Jaeger 1 0.002 
Jaeger sp 1 0.002 
Phalarope sp 1 0.002 
Shorebird sp 3 0.006 
Bird sp 15 0.033 
Tern sp* 28 0.062 
Boo by sp. —1 0.006 

Total 1041 2.281 
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SMITHSONIAN GRID Survey No. 27 

April 1966 

Observations were made in Smithsonian Grid No. 1 from 1-5 April, 1966. 

The Smithsonian Party consisted of Robert DeLong, Paul Woodward, and Richard 

Maze. Normal grid procedure was followed with the exception that the eastern¬ 

most leg was not included. Continuous observations were made throughout the 

grid. During diurnal periods 552 miles were traveled in 53#5 hours* during 

nocturnal periods 526 miles were traveled in 48.7 hours. 

Moderate to heavy seas and accompanying strong northeast winds made 

observing difficult. Due to these conditions many birds were undoubtably 

missed, especially shearwaters and petrels. 

During diurnal observations 1359 birds of fourteen species were recorded. 

This total represents a 67% increase over last month. Sooty Terns numbering 

1231 accounted for 91% of the total. Procellarids accounted for- 7*4%iof the 

total. Twenty-seven flocks were seen in diUmal periods. They accounted for 

1182 birds (or 87%)of the total. The flocks consisted almost entirely of 

Sooty Terns. Forty-eight birds—43 of them Sooty Terns-were recorded 

during night watches. 

The following changes were noted from March: Shearwaters-Petrels increased 

188%$ Terns increased 65%$ Tropicbirds did not change$ Boobies decreased 83%$ 

Frigatebirds decreased 100%$ Storm Petrels increased 100%. In addition six 

species recorded last month were not seen this month. The lack of Bulwer*s 

Petrels and frigatebirds, and the great reduction in the number of Red-footed 

Boobies is noteworthy. These species may be concentrated around Johnston Atoll 

and not ranging far out to sea. Five new species were seen this month including 

/ 
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migrant Sooty Shearwaters and Mottled Petrels. The first Wedge-tailed Shear¬ 

waters of the year were also seen. 

Three orajage Streamsred birds, all Sooty Terns, were seen in the grid 

(Table 5)• No birds were collected. A blood sample was taken from a Brown 

Booby that landed on the ship. 
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SPECIES ACCOUNTS 

Wedge-tailed Shearwater 

Fourteen Wedge-tailed Shearwaters were seen in the grid this month. 

All were ligh phase birds. This species was absent from the grid last 

month, and its presence now represents the return of the species to 

, the breeding grounds. 

Sooty Shearwaters 
. * 

Twenty-eight birds believed to be this species were seen this 

month. None were seen last month. Many of the birds seen had the 

characterstic white underwings, but one was recorded as having dark 
4 

underwings. This bird may have been one of that proportion of Sooty 

Shearwaters that have dark underwings. It is, however, possible that 

it was a Sl^Jender-billed Shearwater. 

The birds were moving in a northwesterly direction. If their 

direction of flight is indicative of origin, it is likely that these 

<2, / represent South American birds. Since the frequency of occurance 

increased during each day spent in the grid, these Sooty Shearwaters 

probably represented the first spring migrants. 

Mottled Petrel 

One bird was identified as this species. The grid may represent 

a fringe area for the migration of this species, as greater numbers 

were seen southwest of the grid area. All of the Mottled Petrels 

observed both in and outside the grid were moving in a northerly 

direction. 

V 
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Pterodroma sp. 

Strong winds and rough seas made specific identification of this 

genus difficult. Birds definitely identified were 10 P*. externa ( two 

identified as Juan Fernandez Petrel) and 3 £* hypoleuca (one identified 

as a Black-winged Petrel). Another 22 birds were identified only to 

the Genus Pterodroma: these probably belong to hypoleuca and 

P. externa groups. Few, if any, of the unidentified Pterodroma are 

believed to be Mottled Petrels, because in high winds the flight pattern 

of this bird is usually distinctive. 

The group showed an increase of 175$ over the last month. This 

build-up will continue until the high densities of mid-summer are 

reached. 

Leach1s Storm Petrel 

Four birds, probably of this species, were seen this month 

compared with two seen last month. 

Red-tailed Tropicbird 

Three birds of this species were recorded. This is the same 

number as was seen in the grid last month. 

Blue-faced Booby 
I 

FouTvjBlue—faced Boobies,an increase of 300$ from last month, were 

seen. 

Brown Booby 
• - 

% 

On the evening of the 5th while over 200 miles from Johnston 

Island an adult female landed on the ship. It was chased off by 
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members of the crew who attempted to catch it# It then circled, again 

landed, and was captured# The bird was bled, cblor-marked with black 

paint, and released# 

k 

Red-footed Booby 

There was a notable decrease in this species over the last month* 

Last month 31 birds were recorded and this month there was only one# 

Sooty Tern 

This species showed a 76% increase over last month# Large concen¬ 

trations were found throughout the grid in comparison to last month 

when there was only one large concentration in the northwest comer 

of the grid# The largest number,396, were seen throughout the day on 

April 3rd over 200 miles southeast of Johnston# Birds were recorded 

every night in the grid. 

Three orange streamered birds were seen on 4 April due west of 

Johnston Atoll, 

Over 90% of the birds were seen in flocks. Of the twenty-seven 

flocks twenty were feeding flocks, 

Fairy Tern 
4 

This species decreased 80% from last month, 

Phalarope ? 

On 5 April what was believed to be a phalarope was observed 

flying in a northerly direction. 
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FIGURE 2# Sooty Tern distribution in the Grid, April 1966, 
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TABLE 1. Summary of Diurnal Grid Observations, April 1966. 

No. of Birds/ 
Date Birds Sightings Species Flocks Miles Hours Linear mile 

1 April 3 3 2 0 42 4.4 0.07 
2 254 34 6 4 135 12.3 1.88 

3 414 30 8 5 114 12.4 3.63 
4 389 51 11 n 138 12.1 2.81 

5 299 49 8 7 123.3 12.3 2.43 

Totals 1359 167 14 27 552 53.5 2.46 

TABLE 2. Diurnal density of species groups in Grid, April 1966. 

Species Group No. Birds Birds/Mi? 
Estimated Population/ 

50.000 Mi7 
Percent of 
Total Birds 

Shearwater-Petrel 101 0.091 4,550 7.4 
Tern 1239 0.754 37,700 91.2 
Tropicbird 'n 3 0.003 150 0.2 
Booby 6 0.005 250 0.4 
Frigate — — — ” 
Storm Petrel 4 0.007 350 0.3 
Shorebird sp. 1 0.001 50 0.1 
Miscellaneous _S 0.006 300 0.4 

Totals 1359 0.867 43,350 100.0 

TABLE 3. Summary of Nocturnal Grid Observations, April 1966. 

Date No. Miles No. Hours No. Birds No* Species 

1 April 109 11.8 • 7 2 
2 139 11.7 11 2 

3 109 11.5 5 1 
4 114 11.7 22 2 

5 2.0 J. i 

Totals 526 48.7 48 3 



TABLE 4. Diurnal abundance of species in Grid, April 1966, 

No, Birds Birds '/ linear mile 

Wedge-tailed Shearwater 14 
Sooty Shearwater 20 
Sooty/Slender-billed Shearwater 8 
Juan Fernandez Petrel 2 
Pterodroma externa 8 
Black-winged Petrel 1 
Pterodroma hypoleuca 2 
Mottled Petrel 1 
Pterodroma sp, 22 
Shearwater-Petrel 23 
Leach'J h—type Storm Petrel 3 
Storm Petrtl sp, 1 
Red-tailed Tropicbird 3 
Blue-faced Booby 4 
Brown Booby 1 
Red-footed Booby 1 
Sooty Tern 1231 
Common Noddy Tern 2 
Fairy Tern 4 
Tern sp, 2 
Shorebird sp, 1 
Miscellaneous _£ 

0.023 
0.036 
0.014 
0.004 
0.014 
0,002 
0.004 
0.002 
0.039 
0.041 
0.005 
0.002 
0.005 
0.007 
0.002 
0.002 
2.230 
0.004 
0.007 
0.004 
0.002 
0.009 

Totals 1359 2.460 

TABLE 5. Streamer sightings in the i Grid, April 1966* 

Streamer Location Origin Distance from 

Date Species Color of Sighting of Bird Origin 

4 April Sooty Tern Orange 16-7N 171-nw Sand Island 
(Johnston Atoll) 

83 Miles 

4 April Sooty Tern orange 16-7N 171-11W It 83 Miles 

4 ^pril Sooty Tern Orange 16-31 171-8W tf 72 Miles 
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SMITHSONIAN GRID Survey No. -36 

/ —7 March 1966 
0 

This report summarizes observations made in the Smithsonian Grid 

from 1 to 7 March 1966. Members of the Smithsonian Party were Robert 

DeLong, Paul Woodward, and Richard Maze* Excellent cooperation was 

extended by the officers and crew throughout the grid survey. 

During the grid survey 1,350 miles were covered in 140.2 hours. 

Only five legs of the six-legged grid were run (from the NE comer 

to southern end of the fifth leg)• Observations were treated in two 
i 

categories: diurnal, from sunrise to sunset, and nocturnal, from sunset 

to sunrise. 

Diurnal observations covered 589 miles in 67.5 hours of daylight. 

A total of 815 birds, representing at least fourteen species, was 

seen during diurnal periods of seven days spent in the grid. Sooty 

Terns comprised 86 % of the total diurnal birds. Procellarids accounted 

for only 5$ of the total. The absence of Wedge-tailed Shearwaters was 

noted. 

Nine flocks were seen during diurnal watches; they comprised 84.2$ 

of the diurnal birds. Five of the nine flocks were sighted on the 6th 

of March. Of the 686 birds seen in flocks 96.3$ were Sooty Terns. No 

other species predominated in any individual flocks. 

During nocturnal observation 761 miles were traveled in 72.7 hours. 

A total of 74 birds was -noted either by sight or call. Two species, 

Sooty Terns and Red-footed Boobies, accounted for 68 of the 74 birds recorded. 

* 
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Sooty Terns were the most common — a total of fifty-eight. They were 

heard every night while in the grid. 

One orange-streamered bird, a Sooty Tern, was seen in the grid. 

No birds were collected. Blood samples were taken from three fted-footed 

Boobies. 

Weather throughout the grid survey was favorable. The wind did 

not exceed 35 knots and swells remained small. Bainfall was limited to 

small afternoon and evening squalls. 
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Species Accounts 

Black-footed Albatross 

Seven Black-footed Albatross were seen in the grid# They were seen 

throughout the grid# The occurrence is not unexpected as they once bred 

on Johnston Atoll# 

Christmas Island Shearwater 

One bird of this species was seen in the eastern section of the 

grid. 

Juan Fernandez Petrel 

Five birds of this race plus one Pterodroma externa (probably a Juan 

Fernandez Petrel) were seen in the grid. Although numbers were low this 

species was seen throughout the grid# 

Pterodroma hypoleuca 

A total of seven birds of this species was observed in the grid. 

Fo'fcr of these were Black-winged Petrels and two were identified as 

Bonin Island Petrels. 

White-winged Petrel 

One bird was identified as this species# 

Bulwer1s Petrel 

Six were seen on the 3rd and 4th of March. These sightings were 

on the 2nd and 3rd leg of the grid. It is interesting to note that 

this species was noted and not the Wedgetail Shearwater, as they occur 

on Johnston Atoll at about the same time# 
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Storm Petrel sp. 

Two storm petrels were recorded that were not identified to species* 

One was a possible Bulwer^ Petrel* 

Red-tailed Trooicbird 

Three individuals of this species were seen* 

Blue-faced Booby 

Two individu Is of thi£ species were seen this month* 

Brow Booby 

One individual was seen on 6 March in the northwest comer of the 

grid west of Johnston Atoll* 

Red-footed Booby 

Thirty-one individuals were seen in the grid* They were seen on 

six of seven days, and were seen on five of six nights in the grid* 

The greatest concentration of birds (14) were seen on 6 March in the 

northwest section of the grid. Three birds landed on the ship and were 

captured, bled,, color marked, and released* Black spray paint was 

used for marking these boobies. 

Gre&t Frigatebird 

Ten individuals were identified. Three were positively identified 

as this species and seven were identified only as Frigates sp.(they 

were probably Great Frigatebirds)* The greatest concentration was seen 

on 2 March in the southeast comer of the grid. 



Sooty Tern 

A total of 709 Sooty Terns was seen in the grid. They were seen 

throughout the grid (see Figure 2), Three large feeding flocks were 

encountered in the northwest comer of the grid just west of Johnston 
i 

Atoll, These three flocks contained 450 Sooty Terns. One orange-streamered 

sooty was seen on 6 March 81 miles from Johnston Atollo 

Nocturnal observations produced 5S Sooty Terns, They were heard 

each night while in the grid. Winds to 35 knots blew on the nights of 2 and 

4 March. Winds of this velocity make nocturnal observing difficult as 

terns can be heard only when close to the ship. On the nights before and 

after 6 March (the day 593 Sooty Terns were seen) few birds were heard. 

Fairy Tern 

Twenty-one Fairy Terns were seen. They were all in feeding flocks 

observed on 6 March in the northwest comer of the grid. 



TA3L3 1. Summary of diurnal observations within the Grid, March 1966. 

Dato Birds Sightings Snecies Flocks Miles Hotlrs 
Line. 

Birds/Mile 

1 Inarch 20 7 5 i 21 2.1 0.95 

2 20 14 5 0 93 12.1 0.21 

3 90 15 7 2 99 11.8 0.84 

4 41 29 8 1 132 12.0 0.31 

5 4 3 2 0 107 11.8 0.04 

6 637 31 7 5 91 12.0 7.00 

7 -2 0 46 Jttl 0.06 

Totals 815 102 14 9 589 67.5 1.38 

TABLE 2, Diurnal density of species groups within the Grid, March 1966* 

Snecies Grouo No, Birds Birds/Mi^ 

Estimated Population/ 
_50,000 Mi^ Total Birds 

Shearwater-Petrel 
Tern 
Tropicbirds 
Boobies 
Frigates 
Storm Petrels 

35 0.03 1500 6.3 

730 0.41 20700 85*6 

3 0.003 150 ' 0.63 

35 0.03 • 1500 6*3 

10 0.001+ 200 0.63 

2 0.003 0.63 

815 0.479 23,950 100 

TABLE 3# Summary of Nocturnal Observations, March 1966* 

Date No. Birds No. Sooty 

1-2 March 26 20 

3-3 8 8 

3-4 10 5 

4-5 13 13 
5-6 3 2 

6-7 14 10 

Terns NO, Hours No« Miles 

12.1 104 
12.0 97 
12.2 123 
12.2 119 
12.0 108 
12.2 110 



TABLE 4* Diurnal abundance of species in the Grid, 1-7 inarch 1966* 

Snocies 
■ ■rt ■ .... i ■ m.m 

Black-footed Albatross 
Christmas Island Shearwater 
Shearwater-Petrel 
Juan-Fernandez Petrol 
Pterodroma externa 
Bonin Island Petrel 
Black-winged Petrel 
Pterodroma hypolouca 
VJhite-wingod Potral 
pterodroma sp. / 
Bulwers Petrol 
Storm Petrel sp* 
Rod-tailed Tropicbird 
Blue-faced Booby 
Brown Booby 
Rod-footed Booby 
Booby sp. 
Great‘Frigatebird 
Frigate sp* 
Sooty Tern 
Fairy Tern 

No* Birds Birds/Linear Mile 

7 0.012 
1 9.002 
4 0.007 

5 0.008 
1 0.002 

2 0.003 
4 0.007 
1 0.002 

1 0.002 

3 0.005 
6 0.010 
2 0.003 

3 0.005 
2 0.003 
1 0.002 

31 0.053 
1 0.002 

3 0.005 

7 0.012 

709 1.201 

21 0.036 

TABLE 5o Streamer sightings in Smithsonian Grid* 

Streamer 
Date Species Color 
——— ^ ■* ^i 1 1 *mmm 

location of 
sighting 

Origin of 
Bird 

Distance 
from Origin 

6 March Sooty orange 
Tern 

16-36N 170-54W Sand Island 
(Johnston Atoll) 

81 Miles 
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Baker Island Survey 

25 March 1966 

The island was visited from 0900 to 1300 on 25 March. A brief biological sur 
survey was conducted. A club of about 50 Blue-faced Boobies were seen 
on the south beach. Frigatebirds were seen overhead arid a few Sooty 
Terns were present. The colony of Noddy Terns is still breeding* There 
were 283 eggs and a ^aw chicks on the island in the lagoon. The water 
level of the lagoon has again lowered. 

The vegetation is showing definite signs of drying. Leaves of the 
grasses Lepturus and Digitera are now only half green* There is a 
noticeable amount of drying since early February. The leaves are dropping 
from some of the Sida although they are still in bloom. The drying in 
the vegetation and the lowered-level of the lagoon indicate that 
the amount of precipitation has decreased in the last month. 

The mouse population seems to have started down. In early February 
mice were to be seen everywhere, but only a few were seen during this 

survey of the island. 

One black-and-white cat was seen on the northeast side of the 
island. Its pelage was good and it looked to be in good physical 

condition. 

On# return was taken on a Blue-faced Booby* No collecting was done, 

and no blood was tkken* 

% 
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The island was visited for only two and one-half hours, thus the 

survey data is incomplete. Only the south end of the island, the Cordia 
grove, and a portion of the nobthwest beach were covered, ~~ 

Sooty Terns still are not nesting. It is believed that the lush 
vegetation is preventing the birds finding suitable nesting sites,i.e, 
large open areas. There were no swirls present during the few morning 
hours of the survey. 

Lesser Frigatebirds have stafcted a new colony in the flordia grove. 
Nesting has just begun. This may represent a renesting effort of the 
unsuccessful colony of last fall. 



Area A 

(Oahu to Southern Grid Via Johnston Atoll) 

30 March - 5 April 1966 

* 
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TABLE I. Birds recorded on SIC 12 in AREA A (Oahu to Southern Grid via Johnston Atoll) 
30 March - 5 April 1966. 

Species 30 31 TOTAL No. Coll 

Laysan Albatross 1 
Black-footed Albatross 7 
Wedge-tailed Shearwater 43 
Sooty/Slender-billed Shearwater 19 
Christmas Island Shearwater 
Newellfs Shearwater 1 
Pale-footed Shearwater 
Juan Fernandez Petrel 
Phoenix Island/Tahitian Petrel 
Bonin Island Petrel 
Black-winged Petrel 
Pterodroma hypoleuca (unid. to race) 
Mottled Petrel 
Bulwer’s Petrel 3 
Pterodroma species 2 
unid. Shearwater-Petrel 4 
Leach’s Storm Petrel 
unid. White-rumped Storm Petrels 
Storm Petrel species (rump 7) 
White-tailed Tropicbird 
Red-tailed Tropicbird 1 
tropicbird species 1 
Blue-faced Booby 
Brown Booby 
Red-footed Booby 4 
Great Frigatebird 9 
Lesser Frigatebird 
Frigatebird species 
Red Phalarope/Sanderling 9 
Shorebird species 
Long-tailed Jaeger 
Jaeger species 1 
Sooty Tern 73 
Gray-backed Tern 6 
Common Noddy 
White (Fairy) Tern 4 
Tern species 
Miscellaneous tnidentified 5 

8 

27 

50 

50 167 

1 (Phal.) 

8 

TOTALS 198 116 1439 242 132 1212 258 3597 15 



Summary SIC 12 AT-SEA (NON-GRID) bird numbers— Area B Southern Grid 
to Samoa- 12-21 April 1966. 

Species 12 13 14 16 17 19 20 21_Totals 

Wedge-tailed Shearwater 4 
Sooty/Sl-bill Shearwater 
Christmas Island Shearwater 1 
Audubon's Shearwater 
Pterodroma hypoleuca 
Cook’s Petrel 2 
Mottled Petrel 2 
Bulver’3 ^etrel 2 
Pterodroma species 2 
shearwater-petrel 11 
White-throated Storm Petrel 
Wilson’s Storm Petrel 
white-rumped storm petrels 23 
Red-tailed Tropicbird 
White-tailed Tropicbird 
Blue-faced Booby 3 
Brown Booby 
Red-footed Booby 
Booby species 
Great Frigatebird 
frigatebird species 1 
Golden Plover 
Ruddy Turnstone 
Shorebird species 
Jaeger species 1 
Sooty Tern 37 
Gray-backed Tern 
Common Noddy 1 
White-capped Noddy 4 
Blue-gray Noddy 
White Tern 14 
Tern species 1 
bird species 

TOTALS 129 

47 58 1343 
19 9 

4 

1 
1 

80 135 1401 

1 4 47 40 119 
1 4 

2 

7 1 1 9 
1 1 

3 
2 

4 1 19 
4 

4 5 38 

1 1 

. 1 1 
4 7 39 

2 1 3 
6 2 8 

2 6 61 
3 

2 9 
2 

2 2 

2 1 8 19 
2 2 

13 13 
1 1 
1 2 

76 , 44 86 15 1726 
19 12 59 

2 50 57 
4 

8 8 

1 1 33 14 64 

13 1 16 

1 2 3 

134 94 254 77 2304 

* 
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Fig. 1. (1st half) 29 March- 21 April 1966. SIC 12 Cruise Track 



AT-SEA ONLY 
Summary of birds collected on SIC 12 (first half) 

29 March-- 21 April 1966 

Species ' Oahu to 
Southern Grid Southern Grid 

Southern Grid 
to Samoa TOTALS 

Wedge-tailed Shearwater 2 ii i 14 

Audubon's Shearwater i 1 

Cook's Petrel 2 2 

Mottled Petrel 3 3 

Tahitian Petrel 
>- 

1 1 

Bulwer's Petrel 1 1 

Leach's Storm Petrel 4 26 30 

Wilson'8 Storm Petrel i 1 

Red-tailed Tropicbird 1 1 

White-tailed Tropicbird i 1 

Blue-faced Booby 1 1 

Brown Booby 1 1 

Red-footed Booby 8 8 

Greater Frigatebird 2 2 

Lesser Frigatebird 
* 

2 2 

Red Phalarope 
• 

i 1 

Sooty Tern 7 90 29 126 

Gray-backed Tern 1 1 

Common Noddy 2 2 

White-capped (Hawaiian) Noddy 1 1 

White (Fairy) Tern 1 1 

TOTALS 15 154 32 201 



Preliminary At-Sea Survey 

March 1966 

Survey No.28 

Non-Grid 

This report summarizes twenty days of ihbservations made by 

SMthsonian personnel Paul Woodward, Robert De Long, and Richard Maze. 

The cruise tract was from S.I. Grid No. 1 to Pago Pago, then to the 

Manua Islands, Canton Island, Howland Island, Baker Island and then 

north again to the Grid. During diurnal watches, 1935 Biles were covered 

in 221.5 hours. • Night watches were held on 24 and 26 March, during which 

time 72 miles were traveled in 12.5 hours. 

Weather conditions were generally good throughout the trip. From 

29 March to 1 April rough seas and strong winds made watching difficult. 

A total of 2927 birds of 27 species was seen during diurnal watches. 

Another 11 birds were recorded at night. Terns accounted for 74# of the 

total, while shearwaters and petrels constituted 15 # of the total. 

Almost 65# 6f the birds were seen in flocks. Large numbers of birds were 
♦ 

seen near Howland Island, the Phoedix Islands, and the Samoan Islands* 

A lesser concentration was recorded between 4^N and 8^N. Shearwaters and 

petrels were common in this area. 

Interesting sightings included 30 Mottled Petrels, 4 sooty Shear¬ 

waters, 4 Red Phalarope, and 13 Puffinus puffirlus. 

One Sooty Tern with a new orange streamer was seen* A Common Noddy 

Tern was collected. 

The following area abbreviations are used in the species accounts 

to show a more corredt distribution pattern of the forms involved* 

Area A= SI Grid No.1 to Samoa (7-14 March 1966) 

Area B= Canton Island to Howland Island and Baker Island to Canton 

(24 March and 26-27 March 1966) 

Area C= Samoa to SI Grid via Manila Islands (20-23 & 28-31 March 1 April) 



Species Account 

Wedge-tailed Shearwater A=35 C=208 

^ 0 
Southern dark phase birds were found as far north as 8 50'• The 

largest number of birds (98) was seen over 100 miles south of the Phoenix 

Islands on 22 March. Birds were almost four times as numerous between Canton 

Island and the Grid in late March than in early March. This may represent the 

beginning of the northward movement of southern birds which has been 

recorded in the past. 

Sooty Shearwater A=0 B=2 C=2 

Four birds believed to be this species were seen flying north. The 

first one was noted on 26 March. 

Christmas Island Shearwater A=2 B=0 0=0 
e 

Two individuals of this species were seen on 9 March. 

Puffinus puffinus A=8 B=0 C=c 

This species was found between 4^36' N and 8 °lh'H. Although the birds 

were not identified to race, it is quite possible that they were newelll 

from the Hawaiian Islands. If this is the case, then this area must be the 

wintering grounds of the subspecies. Of course it is also possible that the 

birds are a different race from another group of islands. 
« 

Juan Fernandez Petrel A=3 B®0 C=9 

This species increased threefold during the month. 

Kermadec Petrel A=1 B=0 C=0 

One light phase bird was seen on 9 March. 

Phoenix Island or Tahiti Petrel A=2 B=1 C=1 

It is extremly difficult if not impossible to separate thfcsetwo species 

in the field, but it is likely that they are Phoenix Island Petrels because of 

the nearnest of its breeding grounds to the area where these birds were seen. 



Mottled Petrel A=5 &=15 0=10 

The first migraht of this species was noted on 8 March. The largest 

number of birds (13) was seen ofl 2? March between Howland Island and Canton 

Island. It is interesting to note that the first Mottled Petrel was seen 

id days before the first migrant Sooty Shearwater# 

Black-winged Petrel A=3 B=0 0=2 

Five birds of this race were seen between 4°N and 12°N. 

Bulwark Petrel Ar=35 B=12 C=28 

This species was well distributed throughout the area. 

Storm Petrel sp. A=14 B=20 0=25 

Included here are all black birds with white rumps. Since three 

species have been collected in the area, positive identification in the field 

is not possible, but it is believed that at this time of year the birds are 

most likely Leach1 s Storm Petrels. On 24 March one bird was seen that may 

have been a Haurcourt’s Storm Petrel. 

Forty-seven of the fifty-nine birds seen were in the Howland-Baker— 

Canton area. 

White-throated Storm Petrel A=2 B=0 0=0 

Two birds of this species were seen on 12 March when the ship was 

within 100 miles of Phoenix Islandythe nearest breeding area. 

Red-tailed Tropicbird A*3 B=0 0=1 

As usual no pattern was evident in the distribution of this species# 

White-tailed Tropicbird A=8 B=0 0=9 

Most of the birds were seen within 200 miles of the Samoan Islands. 

Blue-faced Booby A=19 B=53 0=16 

The majority of individuals of this species were seen in the vicinity 

of Howland Island, Bkker Island, and the Phoenix Islands. 

Brown Booby A=1 B=4 C=15 

m of the Brown Boobies were seen elose to land* 



Red-footed Booby A=ll B=0 C=27 

Nine individuals of this species were seen on 9 March between 6°N and 

8°N. None were seen in this area later in the month. On 20 March, twenty-six 

birds were seen between Tutuila and the Manila Islands* 

Great Frlgatebird A=1 B=0 C=1 

Only two birds of this specias ware identified positively- both ware 

near Canton Island* Another twenty-six frigatebirds, probably of this speoies, 

ware also recorded* Eleven of them were seen north of tha Phoenix Islands on 

10 and 11 March* Only two birds ware seen in this area on the return trip* 

Lesser Frlgatebird A=0 B=15 C=0 

All individuals of this species were seen between Howland Island and 

Canton Island* 

Golden Plover A=3 B=2 C=12 

All Golden Plovers were seen in the vicinity of land. On 28 March 

while the ship was near Canton Island, ten birds-many with black bellies- 

were noted flying in a northerly direction. This may represent the beginning 

of spring migration. 

Ruddy Turnstone A=0 B=0 C=2 

Two birds of this species were seen close to Canton Island. 

Red Phalarope A=4 B=0 0=0 

Four birds believed to be this species were seen flying north on 9 March. 

Sooty Tern A=186 B=254 0=438 

This species was fairly well-distributed over the area with no large 

concentrations noted anywhere, which is interesting because the ship passed within 

100 miles of Enderbury Island and Phoenix Island where there are large 

breeding colonies. The largest numbers of birds we»e found between Howxand 

Island and Canton Island and in the immediate vicinity of the latter. No 

immature birds were noted* 

On 8 March an adult with a new orange stremar was seen 391 miles south- 

vest of Johnston Atoll* 



Gray-backad Tern A=26 B=5 C=l63 

Almost all individuals of this species were recorded near Canton 
t 

Island, where it breeds in large numbers. Five birds were seen on 27 March 

over 180 miles from Canton. 

Noddy Tern A=6 B=1 C=715 

Ninety-one percent of the Noddy Terns were seen on 20 March between 

Tutuila and the Manua Islands. Most of the remaining birds were found near 

Canton Island. 

On the evening of 29 March an adult bird flew aboard the ship and 

was collected. It was almost J00 miles from the nearest breeding 

colony-Baker Island. 

Hawaiian Noddy Torn A=2 B=0 C=Q 

Two individuals of this species were seen-one near Canton Island and 

the other one over 400 miles from the nearesTland. 

$airy Tern A=20 B=13 C=74 

This species was seen over the entire area, but concentrations were 

noted north of Samoa, between Tutuila and the Manua Islands, and in the 

vicinity of Canton Island, 



Table 1. Summary of Non-Grid Pelagic Observations, Maroh 1966 

Datd Milos Hours Sightings No. Birds Species Flocks 

S.I. Grid No. 1 to Samoa 
• 

07 March 57 6# 5 4 4 2 0 
08 121 12.0 19 36 6 1 
09 120 12.0 59 76 16 0 
10 101 12.0 32 89 9 3 
11 118 12.1 . 13 80 7 4 
12 126 12.2 35 97 13 6 

13 130 12.2 10 10 6 0 
14 114 12.1 22 30 Z 2 
Total 887 91.1 195 442 

l 

24 17 

Canton to Howland mud Baker to Canton 
• 

* 

24 March 106 12.2 18 27 8 0 
26 62 7.0 59 215 9 7 
27 61 12.0 62 1Z6 12 

Total 229 31.2 140 418 15 12 

Samoa to S,X» Grid No. 1 

20 March 85 7.8 67 704 7 10 
21 117 12.1 19 32 4 1 
22 101 12.1 37 209 4 7 
23 40 12.1 59 434 n 15 
28 90 11.2 62 405 16 7 
29 120 12.1 46 142 8 2 

30 93 1211 40 109 10 1 

31 108 12.2 27 27 9 0 

01 April Jl _Zii 4 -£ 
_2 _0 

Total 819 99.2 361 2067 21 43 

GRAND TOTAL 1935 221.5 696 2927 27 72 

Table 2. Summary of Nocturnal Observations, March 1966 

Date No. Birds No. Sooty Terns No. Hours No. Miles 

24-25 March 9 9 9.3 42 

26 2 2 3.2 30 



Table 3* Diurnal Density of Species Groups outside the Grid, March 1966 

Species Group No» Birds 

S.I. Grid to Samoa 

Shearwater-Petrel 110 
Terns 246 
Shorebirds 9 
Storm Petrels 17 
Tropicbirds 12 
Boobies 33 
Frigatebirds 13 
Miscellaneous _2 

Total 442 

Canton to Howland and Baker to Canton 

Shearwat er-Petrel 37 
Terns 273 
Shorebirds 2 
Storm Petrels 20 
Boobies 57 
Frigatebirds 27 
Miscellaneous  2 

Total 418 
♦ 

Samoa to S»I# Grid No* 1 

Shearwater-Petrel 296 
Terns 1651 
Shorebirds 14 
Storm Petrels 25 
Tropicbirds 10 
Boobies 58 
Frigatebirds 3 
Miscellaneous 10 

Total 206? 

GRAND TOTAL 292? 

Birds^llnear mile Birds/square mile 

.12 .06 

.28 .09 

.01 .01 

.02 .02 

.01 

VT\ 
O

 
O

 • 

.04 .02 

.01 .005 

.002 .001 

.492 .211 

.16 .08 

1.19 .39 
.01 .01 

.09 .09 

.25 .125 

.12 .024 H
 

O
 • .00^ 

1.83 .724 

.36 .18 
2.01 .67 

.02 .02 

.03 .03 

.01 .005 

.07 .035 

.004 .001 

.01 .005 

2.514 .946 

1.513 1.881 



Table 4. Abundande of Species Outside the Grid, March 1966 

Species No* Birds Birds/linear mile 

Wedge-tailed Shearwater ' 248 .13 
Sooty Shearwater 4 .002 
Christmas Island Shearwater 2 .001 
Puffinus puffinus 13 .007 
Juan Fernandez Petrel 12 .007 
Pterodroma externa 1 .001 
Kermadec Petrel 1 • .001 
Phoenix Island Petrel 4 .002 
Mottled Petrel 30 .02 
Black-winged Petrel 4 .002 
Pterodroma hypoleuca 1 .001 
Bulwer's Petrel 75 .04 
Leach's Type Petrel 44 .02 
White-throated Storm Petrel 2 .001 
Red-tailed Tropicbird 4 ‘ .002 
White-tailed Tr0picbird 17 .009 
Blue-faced Booby 88 .05 
Brown Booby 20 .01 
Red-footed Booby 38 .02 
Great Frigatebird 2 .001 
Lesser Frigatebird 15 .008 
Frigate sp. 26 .01 
Golden Plover 17 .009 
Ruddy Turnstone 2 .001 
Red Phalarope 4 .002 
Sooty Tern 878 .45 
Gray-backed Tern 194 .1 
Common Noddy Tern 722 .32 
Hawaiian Noddy Tern 2 .001 
Fairy Torn 107 .06 
Unidentified Pterodroma 11 .006 
Unidentified Shearwatey.petrel 38 .02 
Unidentified Terns 267 .13 
Unidentified Shorebirds 2 .001 
Unidentified Storm Petrels 15 .007 
Unidentified Boobies 2 .001 
Unidentified Tropicbirds 1 .001 
Unidentified Birds 14 l22Z 

Total 292? 1.461 

Table 5. Streamer Sightings, March 1966 

Spocios Date Tag 

Sooty Tern 8 Orange Streamer 

* 
• 

Position 

11°379 N 173 

Miles from 
Origin 
391 



Preliminary At-Sea Survey 

February-Maroh and April 1966 

Survey No. 28 

This report summarizes observations made by Robert DeLong, Paul Woodward, and 

Richard Maze between Oahu and S.I. Grid No. 1 during periods 26 February to 1 March 

and 8 through 9 April 1966. Watches, totaling 97*5 hours (40.2 in Fobruary-March 

and 47.3 in April), were held daily from sunrise to sunset. During this time 830 

miles were taveled—-375 in February-Maroh and 455 in April. 

Generally favorable weather prevailed throughout both periods, 
' y, • 

During February-March 451 birds of 11 species were soon* A total of 1041 

birds of 22 species was : recorded in April* Terns comprised 637# of the February- 

Maroh total while they were only 37% of the April total* Shearwater-Petrels, ac¬ 

counted for 52*1* of the April total and only 26% in February-Maroh* All groups 

showed an increase during the period* 

Migrating Sooty Shearwaters accounted for most of the increase in the 

numbers between the two periods* Wedge-tailed Shearwaters were seen for the 
i 

first time in April. Unusual birds included a Long-tailed Jaeger, A Mottled 

Petrel, two phalaropes (possibly Red Phalaropes), and two possible Pink-footed 

Shearwaters* 

No birds, were collected* 

* 



Spooios Accounts 

Black«footod Albatross A = 102 B = 14 
-- - — 

A larger number of birds was soon in February-Maroh. Most of these birds 

were seen as we left Oahu, and on the following day. These numbers around Oahu 

are probably due to birds following ships to and from the island. 

Laysan Albatross A = 0 B = 1 
i 

Only one bird of this speeies was recorded north of Johnston Atoll in April. 

Unlike Black-footed Albatross, it did not follow the ship. 
*■ I 

Wedge-tailed Shearwaters A = 0 B = 

During the February-March survey the birds were not in the area-there was 

no breeding activity at that time. The presence of Wedge-tails in April was 

expeoted as they were starting a new nesting cycle. 

Christmas Island Shearwater A = 0 B = 7 

Seven birds of this species were noted in April. Their breeding cycle may 

have influenced the increased number of sightings for April. 

Sooty Shearwaters A =0 B = 412 

The spring migration of the Sooty Shearwaters was first noted in late March 

when we were near the equator. By the time we had loft the Grid the migration had 

increased. Birds traveled in singles, pairs, and occasional small, loosely associ¬ 

ated groups—up to five birds. All birds recorded were flying in a northwesterly 

direction. Birds were seen to within a few miles of Oahu. These birds seemed 

to be flying around the island (Oahu) but not crossing over the mountains as has been 

reported for soma Shearwater-Petrels. 



Pink-footed Shearwater A = 0 B = 2 

Two birds believed to be of this species were seen on 6 April. They were 

moving in a northerly direction and appeared to be migrating. 

Juan Fernandes Petrel A = 0 B = 2 

Only two birds of this species-were noted, both in April. 

Bonin Island Petrel A = 3 B = 0 

Three birds were seen north of the Grid on 26 February. 

» 

Mottled Petrel A' = 0 B = 2 

The two birds of this speeies seen in April probably represent birds outside 

the normal migration routes* 

Pterodroma hypoleuca A = 5 B = 1 

Of the five birds of this species seen in February-Mareh three were identified 
* 

as members of the Bonin Island race. The one seen in April was not identified to 

race. 

Bulwark Petrel A = 0 B = h 

The four birds that were seen on 7 and 8 April were too far from land to be 

breeding birds and therefore were considered nonbreeding birds. 

Loach*s Storm Petrel A = 0 B = ? 

Three were seen in April. 

Red-tailed Tropicbird A = 0 B = 4 

All sightings of this species were taken in April. 

White-tailed Tropicbird A = 2 B - 0 

One bird was seen on 27 February, the other on 28 February. 



Blue-faced Booby A = 3 B = 2 

Blue-faced Boobies, present both months, were not sighted near Oahu. At least 

two were subadults. 

Red-footed Booby A = 9 B = 31 

Distribution did not have a definite pattern; all birds were immature-subadults. 

Brown Booby A = 6 B = 2 

Most of the Brown Boobies were seen near Oahu on 26 February ani 9 April, but 

two were sighted on 1 March.. These two were probably Sand XslAnd birds. 

FPigatebird A = 7 B = 9 

There was no appreciable difference in the number of birds seen in the two months 

Sooty Tern A = 280 B = 3^7 

Sooty Terns were the most abundant species recorded. They were soon each day 

during both periods and were the most common species occurring in the recorded flocks. 

The greater number seen during Aprilsis probably not significantly different from 

the number seen February-March. 

Blue-gray Noddy Tern A = 2 B = 0 

Two individuals were sighted on 28 February. 

Pomarino Jaeger A = 21 B = 19 

Nearly all (927° )) of the Individuals were seen within 100 miles of Oahu. 

Long-tailed Jaeger A = 0 B = 1 

One individual was identified on 9 April within 100 miles of Oahu. 

Phalaropo A = 0 B = 1 

A phalaropo sighted on 7 April was not identified to species. Two others 

were seen on 8 April which were possibly Red Phalaropes. 



TABLE 1. Summary of Diurnal observations. 

Honolulu to Grid 

Date Miles No. Hours Sightings No ♦ Birds No. Species No. Flocks 

26 February 77 7.2 51 270 5 7 

27 116 11.9 42 112 9 2 
28 112 11.9 22 39 10 1 
01 March 70 14 22 2_ 

Total 375 

♦ 

40.2 129 451 n 12 

Grid to Honolulu 

Date No. Miles No. Hours Sightings No . Birds No. Species No# Flocks 

06 *pril 121 12.1 134 298 12 4 

07 - 127 12.3 99 182 n 4 

08 118 12.5 142 264 17 6 

09 69 10.4 115 
mmmmrnSmm 

2£7 12 L. 

Total 455 47.3 490 1041 22 19 

Grandtotal 830 87.3 619 1494 25 31 

TABLE 20 Diurnal Density of Species Groups. (Oahu to Grid). 

X . 

Species Group No. Birds Birds/Linear mile Birds/Mil 
2 

e* 

Shea rwat er-Petrel 117 0.31 0.156 
Terns 282 0.75 0.252 
Tropicbirds 

i 2 0.01 0.002 x 
Frigatebirds 1 

7 0.02 0.004 

Boobies 18 0.05 0.024 

Storm Petrels 
1 

1 0.005 0.005 
Miscellaneous 24 0.060 0.032 

Total 451 1.203 0.473 



TABLE 2. Diurnal Density of Species Groups, (Cont#) 

Grid to Oahu 

Species Group No. Birds Birds/Linear Mi. Birds/Hi 

Shearwater-Petrel 542 1.19 0.59 
Tern 405 0.89 0.22 
Frigatebirds 9 0.02 0.004 
Tropicbirds 4 0.01 0.004 
Boobies 38 0.08 0.04 
Storm Petrels 3 0.010 0.007 
Shorebirds 4 0.01 0.01 
Miscellaneous 36 0.08 0.04 

. 
Total 1041 2.29 0.915 

TABLE 3« Diurnal abundance of species* 

Between Oahu and SI Grid No. 1, (Fobruary-March) 1966. 

Black-footed Albatross 
Bonin Island Potrol 
Pterodroma hypoleuca 
Pterodroma S£. 
White-tailed Tropiobird 
Blue-faced Booby 
Pwed-footed Booby 
Brown Booby 
Great Frigatebird 
Frigate sp- 
Sooty Tern 
Blue-gray Noddy 
Pomarine Jaeger 
Jaeger sp. 
Storm Petrel sp. 
Shearwater-Pe trel 

Birds Birds/Linear Mile 

102 0.275 
3 0.008 
2 0.005 

5 0.013 
2 0.005 
3 0.008 

9 0.024 

6 0.016 

5 0.013 
2 0.005 

280 0.746 

2 0.005 
21 0.059 

3 0.008 

1 0.003 

5 

451. 1.206 Total 



TABLE 3. Diurnal abundance of species (Cont.) 

Between SI Grid No. 1 and Oahu April 1966* 

Species No. Birds Birds/linear Milo 

Black-footed Albatross 14 0.031 
Laysan Albatross 1 0.002 
Wedgetail Shearwater 58 0.128 
Christmas Island Shearwater 7 0.015 
Sooty Shearwater 412 0.905 
Pink-footed Shearwater 2 0.004 
Juan Fernandez Petrel 2 0.004 
Mottled Petrel 2 0.004 
Pterodroma hypoleuca 1 .0.002 
Fterodroma sp* 5 0.011 
Sulwers Petrel 4 0.008 
Shearwater-Petrel 34 0.075 
Leache’sStorm Petrel 3 0.006 
Red-tailed Tropicbird 4 0.008 
Blue-faced Booby 2 0.004 
Red-footed Booby 31 0.068 
Brown Booby 2 0.004 
Great Frigatebird 2 0.004 
Frigate sp 7 0.015 
Sooty Tern 317 0.696 
Grey-backed Tern 8 0.017 
Hawaiian Noddy Tern 1 0.002 
Common Noddy Tern 29 0.064 
Fairy Tern 22 0.049 
Pomarine Jaeger 19 0.042 
Long-tailed Jaeger 1 0.002 
Jaeger sp. 1 0.002 
Phalarope sp. 1 0.002 
Shorebird sp. 3 0.006 
Bird sp. 15 0.033 
Tern sp* 28 0.062 
Booby sp. 2 0.006 

Total 1041 2.281 

/ 

v 
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ALL TIMES LOCAL, (WHISKEY); WIND DIR* IN WHOIE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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DATE 2-7 /7C?k 

SMITHSONIAN INSTITUTION 

DIVISION OF BIRDS 
AT SEA CLIMATOLOGICAL DATA 
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ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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DATE 19 t> (0 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA CLIMATOLOGICAL DATA 
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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 IN NAUTICAL MILES; 
SEA LEVEL PRESSURE IN MILLIBARS 
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ALL TIMES LOCAL (WHISKEY); Wr.ND 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 MILES; 
SEA LEVEL PRESSURE IN MILLIBARS 
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DIVISION OF BIRDS 

AT SEA CLIMATOLOGICAL DATA 
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ALL TIMES LOCAL (WHISKEY); WIND DIR, IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MIIES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE EEET; SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 
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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 MI.. E3;. 
IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 



SI-MNH-955C 
3-4-64 

date V A7^/gC// 

SMITHSONIAN INSTITUTION 
DIVISION OF-.BIRDS 

AT SEA SURVEY CHART C 

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 COURSE/SPD. 

ALL TIMES LOCAL (WHISIEY); 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 
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SI-MNH-955C SMITHSONIAN INSTITUTION 
DIVISION OF \BIKDS 

AT SEA SURVEY CHART C 

DATE cr A3A * e^/ 

rTME 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. 

REMARKS: 

ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MI.:,E3;, 
WAVES IN WHOLE DEGREES; WAS/E PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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DATE ^ ij C A"/ 

SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 

•4 

n 
x 'IME 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); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Ml E 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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DATE 1_1 

SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 

AT SEA SURVEY CHART C 

rUME PRES WEA VIS SLP DRY B DEW PT HUM $ TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP CPURSE/SPD. 

REMARKS: 

ALL TIMES LOCAL (WHISIEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Ml. ,E3;. 
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 QFvBIRDS 

AT SEA SURVEY CHART C 

DATE <? 

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

REMARKS 
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ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Ml. £3;. 
WAVES IN WHOLE DEGREES; WAT/E 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 
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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. 

ALL TIMES LOCAL (WHISJCEY); 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 M1:,E3;. 
IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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ALL TIMES LOCAL (WHISiEY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL. MI ES;. 

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 sBIRDS 

AT SEA SURVEY CHART C 
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REMARKS: 

ALL TIMES LOCAL (WHISKEY); WIL'D 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 
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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; 
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REMARKS t JCf. 

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 

IN NAUTICAL MILES; 
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DIVISION OF BIRDS 

AT SEA CLIMATOLOGICAL DATA 
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REMARKS: 

V £V 

ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN .KNOTS; TEMPERATURES I® FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 

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 CLIMATOLOGICAL DATA 
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ALL TIMES LOCAL, (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES 
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 CLIMATOLOGICAL DATA 
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ATI, TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
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 
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REMARKS 

<P 

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

WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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TIME LAT 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. 
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REMARKS: 

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

/ s AT SEA CLIMATOLOGICAL DATA 
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1 REMARKS: 

ALL TIMES LOCAL (WHISKEY); WIND DIR„ IN WHOLE DECREES; 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 MILES; 


