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This report is a summary of observations and collections made by P.O.B.D.?. 

personnel in the eastern Pacific Ocean from 1-10 April, 1967. Participating 

observers included Brian Harrington (biologist-in-charge), Richard Heiden, and 

James Lewis. Superior cooperation was received from the officers and crew of 

the U.S.N.S. SHEARWATER (T-AG 177). Tne grid cruise track (see map 1) was 

followed closely, and all positions are considered accurate within five miles 

except on 4 April when they may have been slightly less accurate due to contin¬ 

uous cloudy weather which prevented an accurate fix. One major deviation from 

the nominal cruise track on 8 April near point "M" was a result of orders 

di: .,cs_.nr tne SHEARWATER to follow and identify a Russian fishing boat. 

This report is divided into two sections; the first deals with the eastern 

. _s survey while the second summarizes the non-grid portion of the cruise. 

EASTERN GRID SURVEY NO. £ 

The eastern grid survey was conducted from 1215 hours 2 April until 1900 

hours 9 April, 1967• A total of 94.8 hours of diurnal survey was conducted over 

967 linear miles. A summary may be found in table 1. An additional 14 hour s o -r* 

nocturnal~observation were conducted ancr~ars oummariaed in tablo 5» 

Weather data during this survey were recorded on appropriate forms and AD? 

sheets. In general, light winds and seas predominated during the first third of 

the survey, and were followed by moderate winds and seas over the remainder of tne 

grid trip. These conditions were simi". enou a to those of the previous two 

sur.. to make reasonable comparison^ of populations between the three. 

In general, the bird population collected on this survey confirmed tne 

occurrence of migrational movements s 

previous two surveys. These changes 

id ' being under way duronCl tne 

oe . jcussed in the species accounts. 

..amnals comprised a very signifc c ct e' mtage of the total air- .-a thing 

ti.n; recorded on this survey. In fact, fro. tne standpoint of numbers, they 

ins ore common than birds by more than two to one. And as mammals are more 



difficult to see than birds in uncalm s as, uhoy may have been even mere, abun¬ 

dant than observations suggested. As : > nethod of weighting which -I - for 

the sx,aoe of the sea has been devised, at is unreasonable to calculate comparative 

densities. Thus suffice it to say that there were many mammals seen, and proba¬ 

bly more were unnoticed. 

A total of forty-one bathythermogra >h casts was made over the grid trad 

nt four hour intervals. No analysis of these has yet been made. 

FLOCKING 
« 

As on previous cruises, very little flocking was noticed in the grid except 

for Red Phalaropes and storm petrels. Flocking of these two species will be 

discussed in the grid speeies accounts. 

GRID SPECIES ACCOUNTS 

■ Black-footed Albatross (Diomedea nigrines) 5^ + 1 nocturnal 

Overall grid density was identical to that found on the last survey, and 

a north to south density decline was again observed. But east—west distriouw^Oi. 

was noticeably different, there being four times as great a density in tne eas« 

than in the west* On previous surveys east-west distribution has been virtually 

even. k 

BuriniQ this survey an effort was made to make note of any birds wnich had 

a white rump (indicative of adult plumage), but only one was seen* ihis would 

population . , 

suggest that few, if any, of the 1967 Hawaiian nestingAhave yet returned to tnis 

area* 

Fulmar (Fulmarus glacialis) 4 

The low numbers indicate that the grid winter population has migrated north. 

It is to be expected that a few stragglers will remain behind* All four sightings 

were of dark phase birds. 
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New Zealand Shearwater (Puffinus bulleri) 3 

Three sightings in the northwest portion of the grid represent the first 

record for this species in the grid. All were traveling north. 

Pink-footed Shearwater (Puffinus creotopus) 1 

A single bird in the western half of the central section was the first 

grikbrecording -for-this--speoi-es,.—.Tnriging by non-grid observations, it was_ 

probably a migrant. 

Sooty Shearwater (Puffinus griseus) 31 

Although most were identified as being either Sooty or Slender-billed 

Shearwater, none with good Slender-bil field marks were recorded. Also, judging 

from large non-grid collections, all were probably Sooties. The influx from 

previous surveys is accounted for by a northward migration from the breeding 

grounds in southern latitudes; virtu iy «.L of the observations were of single 

birds traveling north. It hardly need be said that because of this, north-south 

densities as calculated on table two are practically meaningless. 3ut in view 

of non-grid observations, it is quite interesting that east-west densities within 

the grid were virtually even. As large concentrations were found off the channel 
A 

islands and around Cortez Bank, one would expect that •'grid densities of northward 

bound birds would have been much higher in the eastern part of the grid. 
*r 

Additional surveys may explain this phenomenon. 

Herald's Petrel (pterodroma heraldica) 1 

The collection of this species constitutes the first reliable record for 

the grid. The field identification of one in January is the only other sighting 

for the grid. 

Leach's Storm Petrel (Oceanodroma leucorhoa) 125+ 7 Nocturnal 
Storm Petrel Species (Unidentified) 12+4 nocturnal 

Although not usually recorded to species, probably all of the storm petrels 



nr*; 3d in the grid were Leach* s. As has oeun noted before, the density distrib¬ 

ution followed no obvious pattern; although distribution changes since last 

cruise were evident, they are not explained* 

The south section of the grid had i ** e times as great a density as the 

central area, and there appeared to bo general trend of storm petrel 

movement towards the north* This, along with data suggesting an influx into 

the north section, indicates that a n : d . v .raent is underway. 

Two specimens were collected du :ii.. survey* Both were in moderate 

JkU w u but neither had gonads .. r breeding condition 

Jaegers 

This was the first eastern grid survey on which no jaegers were recorded 

Glaucc _i-vunged Gull (Larus glaucescens) 1 

... single immature was noted in the central, section. 

Herring Gull (Larus argentatus) 23+3 nocturnal 

The population decline of this species in the grid is continuing. Highest 

density .. recorded in the north section, with a virtual absence in the central 

and sou^aern areas. The gonads of one adult collected within ten miles of the 

grid were near breeding condition. 

Black-legged Kittiwake (Rissa tridactyla) 0 
H 

This is the first grid survey to date on which no kittiwakes were seen. 

Sabine;s Gull (Xema sabini) 1 

A single sighting in the north section was the first grid record. 

Red Phalarope (Fulicarius phalaropus) 225 + 23 nocturnal 

As on the last survey, the Red Phalarope was the most abundant species in 

the grid, 

to follow 

even though the density has decreased. 

no pattern, except nhat the h ;nest da 

The distribution again appeared 

nsity has shifted to the north 



section where none were seen on the last cruise. East-west density distribution 

again favored the western half. 

Although some single birds were recorded, most sightings were of flocks 

of varying size. 

five specimens were collected; all were in fat condition, and none had enlar 
# 

ged gonads. 

Alcids 

This is the first grid cruise on which no alcids were seen. 

Western Meadowlark (Sturnella neglecta) 1 
Land Bird sp. (Unidentified; 2 

A single Western Meadowlark was collected in the eastern half of the north 

section more than a hundred miles from the mainland. An additional two landbirds 

were seen flying aboard a passing ship within twenty miles of the area where the 

meadowlark was collected. More than likely, all of these birds were stray 

migrants. 

Small Pterodroraa (Pterodroma sp.) 4 

Three sightings were in the western half of the north section. Another 

sighting in the eastern half of the south section was identified as probably 

being Pterodroma leucoptera and had field marks resembling those of the brevipes 

population. To date most of the small Pterodroma "•■which have been reasonably well 

seen have been thought to be P_j_ leucoptera. A few,which have yet to be well viewe 

may be Cook's Petrels (Pterodroma cookii). 



GRID v LS 

As mentioned earlier in this rep re, mammals were noted in good numbers in 

the grid. A total of 1312 individuals of three identified and four unidentified 

species was recorded. The north section yielded the greatest number of sighting 

but. as emphasized earlier, it was this area in which we had calm seas and hence 

better conditions for mammal sightings. 

North section 

The Otarids were not as common as on some earlier cruises# Seventeen 
# 

unidentified seals (most were probably Fur Seals) and one unidentified sea lion 

were observed. 

Cetaceans were recorded in good numbers. Most impressive were two schools 

of the rare Right Whale Dolphin (Lissodelpbis borealis). One school of over a 

thousand was seen traveling north, and shortly after another group of 150, also 

moving north, was recorded. Other Cetaceans in the north area included 7 Sperm 

Whales (Physeter catodon), sixteen unidentified whales, and one whale or dolphin. 

Central Section 

Mammals in the central section were represented try two schools of 

Baird's Dolphin (Delphinus delphis) totaling one hundred individuals. Several 
* . 
•Y 

swam ahead of the ship for varying lengths of time. 
W 
K 

• % 

South Section 

In x-he south area 12 Sperm Whales, seven Baird's Dolphin, and one unidenti¬ 

fied wnale were seen. 



NON-GRID SU.U-iARI 

Tiie non-grid portion of this cruxse includes two periods of observation • 

The first includes parts of two days while enroute from Long Beach to the grid, 

v.fiile the second was one day between the grid and Long Beach. Because the bird 

populations encountered on these two tracks are quite different, each is treated 

seourately (see table 7). On the first track 9.2 hours of diurnal observation 

vere conducted over 87 linear • miles. Collecting of specimens was done shortly 

before entering the grid. On the second track, 11.7 hours of observation were 

made over 113 linear miles, and again collections were made. 

The activity of birds in both non-grid areas was similar to that recorded 

last month, with the exception of an influx of Sooty and Pink-footed Shearwaters. 

The exodus of some of the -winter residents was noted and the occurrence of some" 

transients was also noted. 

As on previous trips, an effort to determine movements of birds between t*.*e 

coast and the grid was made, but there sire still insufficient data to make any 

reasonable statements. Coastal-type gulls were noted within thirty miles of 

the north leg of the grid, and as far as 60 miles off of San Clemente Island. 

Herring Gulls were found in both pel; 

move freely between the two will not ... 

sophisticated methods than are present 

Jaegers. 

• ;nd coastal waters, but wi.et ker they 

j.*ss,i ue to determine .without more 

y employed. The same holds true lor ohe 

Flocking was a prominent activity on both non-grid tracks; .mosc groups were 

resting or traveling migrants, but some flocks of resident gulls were also seen. 

7his activity will be discussed in the species accounts. 

albatross 

NON-GRID SPECIES ACCOUNTS 

All but one of the sightings were- outside the Channel Islands. On the nortn 
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wr-i.civ 9 were seen, severed of which were iollowlng other ships* 

One Laysan Albatross was seen on the north track. 

Shearwaters 

Fulmar were recorded in low numbers on the portion of the north track outside 

the Santa Barbara Channel. All were dark phase. 

Pintc-footed Shearwater were recorded in good numbers (55) on the soutn track 

where one was collected. Most were scattered among resting or traveling flocks 

of Sooty Shearwater. On the north track only two Pale-foots were seen. 

Sooty Shearwater were very abundant (1980) on the south track. Many were 

just west of Cortes Banks, while most were between the Banks and San Clemente I. 

Most were sitting on the water in large flocks,but when flushed flew towards the 

norths—2? cnl 1 acted.and virtually all had full stomachs. On_ 

the north leg only five were seen, all of which were traveling north. 

Although recorded on the log as either Sooty or Slender-billed Shearwaters, 

none of the birds observed or collected had the field marks of Slender-oills. 

Storm Petrels 

One .each1s-type storm petrel was seen on the soutn track outsioe the 

«r taans• 

Cormorants 

Nine unidentified Cormorants wen 

south track. In addition a single flock 

Catalina flying towards the north. 

seen on the north leg, and five on the 

of Pelagic Cormorants was seen near 
i 

The sighting of a single cormorant about 60 miles off San Clemente wa 

the farthest offshore record for the Eastern Area Cruises. 

Black Brant 

Two flocks totaling 140 birds were observed traveling north in the Santa 

Barbara Channel. 



" Phalarope 

Sightings of one on the north leg and 12 (one collected) on the south tracx 

approximate the number seen on theiilast non-grid cruise. 

Jaegers 

Three unidentified Jaegers and one Pomarine Jaeger were seen on the north 

leg. On the south track two Long-tailed Jaegers and 21 unidentified Jaegers 

(probably mostly Pomarine) were seen. Most were in areas where the Sooty shearwater 

were abundant, but none were seen chasing the shearwaters. 

Gulls 

Outside the 

T'wo specimens 

Western Gulls were observed on the north and south tracks, but more 

commonly on the latter. Some individuals were seen 60 miles off San Clemente 

Island, but most were closer to shore. 

Herring dulls were not noted inside the channel islands on either leg, 

bn+ n,ay vft-hflftruTarflgflnt In large groups of unidentified gulls. 

islands they were present in low numbers, increasing to seaward. 

wore collected on the nortn leg* 

California Gulls arc the most abundant gulls along this coast. Probably 

most of the gulls on both tracks were of this species, but as it is all out 

impossible to make the careful identification of each gull in a largo flock, 

most were unidentified. On the south track California gulls were noted as 

far as -50 miles off San Clemente Is- 

One adult Ring-billed Gull «. sen in tee Santa Barbara Channel. 

. ills were noted on the north track. aH. 

i t it A ^ .a/-i - 1 wer6 of adults in - reacting 
sightings on ooth tracKs (all uns ^ J 

Highest numbers of Bonaparte1 

plumage. 

A single Sabine's Gull was seen on the north track just before ence-ing the 

grid. 



Forst3r's Tern 

Forster's Terns were seen only on the south track* and were also nooed in 

Long Beach Harbor before departing on the cruise. ' None were seen outside the 

Channel Islands* 

axexcs 

Only a small percentage of the alcids seen were identified. Khinoceros 

_-.uK.-et s (2 specimens collected) comprised most of the identifications on Douh 

-bracks-*- ^ nd three Yantus Murrelets were seen just south of Catalina Island. An 

additional five unidentified alcids were seen on the north track, and 3^ on Vae 

southern leg. 



Table 1: Diurnal Grid Summary, 2-9 April, 19&7, Eastern Pacific Grid Cruise 5. 

SPEC E S_ lyt^GViUofal K»/|in mile iWaj. »wile lyfofcc+ci. M» <Ce<« 4,^.1, t 

Black-foot Albatross* 54 9.3 .056 .014 • 

Fulmar* 4 .7 .004 .002 • 

N.Z. Shearwater* 3 .5 ♦ O
 

O
 

.002 

Pink-footed Shearwater* 1 .2 .001 .001 

: Herald's Petrel* 1 .2 1 * 001 .001 1 1 

Leach's Storm Petrel J 125 21.6 .129 .129 2 1 
I 

Red Phalarooe 
1 

285 49.3 .294 .538 6 2 

i Glaucous-winged Gull* 1 .2 .001 .001 

Herring Gull* 
ft 

23 4.0 .024 .012 • 

1 

* Sabine's Gull* 1 .2 . .001 .001 

i W. Meadowlark 1 .2 - 1 

1 

Shearwater/Petrel* 8 1.4 .008 .004 • 

1 Sooty/Slenderbill + 
i l 
j Small Pterodroma + 

31 5.4 .032 .016 

4 .7 

0
 

0
 « .002 

Gull sp. + 12 2.9 .018 .009 

Land bird so. 2 .3 • 
i 

Bird so. + 5 .9 • O
 

O
 

V
j\

 

.003 

Storm Petrel sp. ^ 12 2.1 .012 .012 
* 

TOTALS: 57 8 100.1 .593 .797 

% 

10 4 v 

, 

NON-GRID COLLECTIONS: 

1 . 
A • 

\ 

Soouy Shearwater 29 2 
Red Phalarope 1 0 

Herring Gull 2 2 
Rhinoceros Auklet 2 0 

* Presumed visible for 2 miles 
+ Presumed visible for 1 mile 
~ Presumed visible for l/4 mile 
< Presumed visible for 1/2 mile 



Table 2: Sectional Breakdown of Eastern Pacific Grid Bird Populations, 1-9 April, 1967 

NOftTHEfSN CENTRAL SOUTHERN 

No. 
% e? Gmf 

Total 
** of total fair^s 
mworTti section 0>rds/b mile No 0/ / 0 «/o 0 (&3 rn, 1 . M 0 

| 
% 0/97 

Black-footed Albatross 34 51.5 12.4 .031 20 : 30.3 12.7 .017 12 18.2 7.6 .008 

Fulmar 3 .75 1.1 .006 1 25 .6 .002 0 

A.'L. Shearwater 3 100.0 1.1 .006 0 0 

Pink-foot Shearwater 0 1 100.0 .6 .002 0 • 

Herald* s Detrel 1 100 .4 .002 0 0 

Leach's Storm Petrel 42 33.6 15.3 .153 16 12.8 10.1 .054 67 53.6 42.7 .167 

Red Phalarope 129 45.2 46.9 .938 99 34.8 62.6 .668 57 20.0 36.2 .284 

Slaucous-winged Gull 0 100 .6 .002 0 

nerring Gull 19 82.6 6.9 .034 
1- 

2 8.7 1.3 .004 2 8.7 -h 
1*3 .003 

rabnne1s Gull 1 100 .4 .002 0 0 

3aLowlark 1 100 .4 - 0 0 
' 

„r.carwater/petrel 5 62.5 1.8 - C j 0 3 37.5 1.9 • 0 vA 

Sooty/Slenderbill 9 29.0 3.3 .0-6 13 42.0 8.2 .022 9 29.0 
! 5'( 

.011 

Small pterodroina 3 75-0 1.1 .0)6 0 
■ 

l 25.0 
/■ 
r\ r , /> " 

«toi 

Storm Petrel sp. 5 41.7 1.8 * V ! 4| 33.4 2.5 .014 * 
J 24.9 1.9 

n -\>~j 
• <J<J ( 

Gull so* 16 94.0 5.8 
S 

.0. 3 I 0 
\ 

1 6.0 
1 

.6 .001 

Land Bird so* 2 100 .7 0 V' 

cure zy* 2 40.0 .7 
... 

1 20.0 .6 .. .002 
* » 
*r 

2 40.0 1.3 .lv; 

rpr»,rn <to 
lGiiiLS 275 100.1 1.253 158 ** 99.8 .787 157 

! 

99.3 '-59 

Total Miles 275 

* 

i 
291 X 401 

t 

* The total for Black-footed Albatross does not agree with the grid total due to an 
allowance for birds following the ship from one area to another. 



.fcle 3: East-west Breakdown of Eastern Qr±d Bird populations, 2-9 April, 196? 

EAST 
No. 

o/o G r i<i r ToVa I loirjf 
\*1 F nr.A ■<-C 110 rs 

«JC| III«. 

Black-footed Albatross* 

fulmar 

;JJ.E. Shearwater 

.-ink-footed Shearwater 

Herald's Petrel 

Leach's Storm Petrel 

Red Phalarope 

Glaucous-winged Gull 

Herring Gull 

Sabine1s Gull 

W. Meadowlark 

Shearwater/Petrel 

Sooty/Slenderbill 

Small Pterodroma 

Storm Petrel sp. 

Gull sp. 

_ana uura sp 

cure. sp. 

TOTALS 

Total miles 

49 88 

100 

0 

0 

21 

355 

100 

100 

20 

638 

13.8 

1.1 

20.0 

43.4 

5.9 

• 3 

1.1 

* The total for Black, 
allowance for birds 

.6 

.3 

100.1 

.019 

.003 

.001 

.017 

.001 

.003 

.017 

.001 

.001 

679 

No. 

WEST 
Vo 

12 

100 

0 

4 , 

ooted Albatross does not agree wi 

'ollowing the ship froir 

225 

50 

29 

75 

50 

80 

967 

th the grid to 

one area to another. 

% 

3 

1.3 

.4 

58.3 

.9 

S/s&, rr>>, 

tal due to an 

■'V, r • JO 

.005 

.002 

.003 

.006 

4.0 .014 

1.3 

.006 

100.0 i 1.026 

I 



Table 4: Cruise Data Summary, Eastern Area Cruise 1 6: 1-10 April, 1967 

Date 1 2 3 4 5 6 7 8 9 10 

No.hours 
diurnal watch 

2.8 12.7 12.6 12.5 12.8 12.7 12.9 12.5 12.5 11.7 

No. diurnal 
miles 

32 113 115 131 130 132 126 142 133 113 

Birds/iin. 
mile 

9.91 .805 1.45 .542 .138 .910 .540 .274 .376 21.41 

No. Birds 324 91 167 71 18 120 68 39 50 2423 

Table 5: Summary of Nocturnal Observations, Eastern Grid Cruise 5 

Date 

Hours of 
Observation 

8 Total 

14 

Gull so. 3 

'•lack-foot 
albatross 

1 

Storm petrels 6 

Red Phal&rope-12- 

Bird so. _ _4 
3 27 

3 

1 

t 

11 

23 

4 
52 



EASTERN AREA CRUISE NO. 5 

I. CRUISE PERIOD: 

II. CRUISE VESSEL: 

III. ITINERARY: 

1 April 

2-9 " 

10 " 

April 1-10,1967 (Cruise 0050025) 

U.S.N.S. SHEARWATER (T-AG 177) 

Depart Long Beach, California. 

Conduct survey of eastern Pacific Grid following 
specified cruise track. 

Return to Long Beach, California. 

The biologist-in-charge has full authority, in consultation with the ship's 
master, to determine the use of available time in and out of the eastern grid, 
in accordance with bird populations encountered, so as to achieve cruise objec 

most effectively. 

IV. PERSONNEL: 

Brian Harrington (biologist-in-charge), Richard Heiden, and James Lewis. 

V. OBJECTIVES: 

The objectives for this survey are the same as for former EAC cruise plans. 

VI. PROCEDURES: 

Follow procedures established on previous EAC trips. 



Table 6: Diurnal Density of Species Groups in the Eastern Grid 
2-9 April, 19o7 

Soecies Grouo No.Birds 

Q4 y% / A yN 
J31 rub/ -u_i.il* 

mile 
Birds/sq. 

mile 
Percent of ' 

3irds 

Albatross 54 .056 .014 9.3 

Shearwater/petrels 52 .053 .027 9.1 

Storm Petrels 137 .141 .141 23.7 

+ 

Phalaropes 285 .294 

0
0

 • 
• 

49.3 

Gulls 42 . 044 .023 7.3 

i'.iscellaneous 8 .011 .009 1.4 



EASTERN PACIFIE DLEAN 

__ rv\o C.-V O V G-fvA 

MAPI; EASTERN AREA CRUISE no. 6 J CRUISE TRACK-^ I-I 0 /\ pRi L , 1A 6 7 . ..N«+«(vM \mc». v' 
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Table 7: Summary of non-grid Observations, Eastern Area Cruise 6,1-10 Anr.,1967 
i Lany Beac^ to povmt “A Point' "O” To *—0 r»a 3eo.c r\ 

r _ ■ ._ o/o » T ti S / li o/o ot tota\ * / \ 
> y<sc ve s Seer\ *L • x d VT 1 \<f no. 1o\r6^ 

Black-footed Albatross 9 2.4 .103 3 .7 .027 

Laysun Albatross 1 • > .011 0 

Fulmar 5 1.4 .0 57 0 

Pink-footed Shearwater 2 .5 .023 55 12.4 .467 

Leach's Storm Petrel 0 1 .2 .009 

Pelagic Cormorant 0 24 5#^ .212 

Black Brant 140 37.8 1.069 0 

Red ?halarope 1 .3 .011 12 2.7 ■ .106 

^omarine Jaeger • 1 .3 .011 . 0 

Long-tailed Jaeger 0 2 .5 .018 

Western Gull 3 .8 .034 16 3.6 1 .142 

Herring Gull_ 6 1.6 .069 12 2.7 • JuOO 

California Gull 15 4.1 .172 4 .9 .035 

Ring-billed Gull 1 .3 .oil 0 

Bonaparte1s Gull 9 2.4 .103 2 O .018 

Blac^-iegged Kittiviake 12 
O y .138 1 .2 .009 

Sabine's Gull 1 * ^ .011 0 

Fc„suer’s. Tern 0 4 » .$ .035 

,ur.tus .1. rrelet 0 5 
I 

- - — 

_no cero s Aukle t 6 — .069 
.V 

10 ■ 2.3 .039 

Loon sp* 0 
V 

28 r 0 .2-6 

Shear/petrel 2 ♦ .023 0 
I 

So o ty/Sle nderbili 
4 5 1.4 .057 1980 * 17.420 

Cormorant sp. 9 2.4 .103 5 1.1 .044 

Jaeger sp. 3 .8 .034 21 4.7 •1£>6 

Gull sp. 131 35.4 1.505 204 46.0 1.816 

Alcia sp. 5 ' 1.4 .037 34 7.7 .301 

* Percentage figured excluding Sooty/Slenderbiil Shearwater. 
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DIVISION OF BIRDS 

AT SEA DAILY LOG - E 

SPECIMEN 
or 

DIR. BAND NO. REMARKS 

Date 

Pg*# 
LQ. 

*5/sL 

5ML 
</5^ 

s/si- 

5/*t 
A. Aw'# 
/M C/-e 

?/**- 
*/$<- 

p/>. 

3u<i 

* 

/^/•oy 

/ • 

0*c/i <?/> 

/» 

l/j ^UAi- 

(jj (/M^ 
Cull *p. 

fcmapr-is. 

SooivliJU 

KjOuM 
sat-i- si°- 

.. £aAT 
SfA 

A/ 

AW 

6^0 y kuxoy /t. 

)\ 

V7. /^2_ ^ 

p* fiL* A,// 

3 , S*"A~P\ 
~ fr*. & 

-■W'jT/?/ 3z.-q8T 
// c?*^ 

I t% ~ T *1 
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6/#? 
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OBSERVERS: 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA DAILY LOG - E 

TIME SPECIES 

SFECIMEN 
or 

DIR. BAND NO. REMARKS 

pH4R.NAL 
Date |o Arttiu fl*'? 

Pg-# H_ 

\7o I 

/?5b 

* jstfr 

GO^ 
n 

sjst* 

AU\D 

s/sJb 
H. GKU 
CQftfttKAAlT 

// 

s/cfc 

S/SJ/s 
M ■ c-uu 

IAS. C-UU 

C«RH. 
L oohs 
AM V4's 

fj 

IjbOnA' 

X1 h 

£(*//$ j/> 

t< " 

It 

Gx[i(f\ilj, 

&oU */>, 

Fe *sr£» 
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- _ 3 / /tv\ fr\ 

+» AU o 
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Date / /?,?& 7 Ship (J^/7&/7?) Cruise No, ^77-L7-o7> 
~ i r- ■ mi r -» - ' - • "•»■ >* 

* 
Organizat ion_ _ Recorder 

Sunrise: Time 

Sunset: Time i y i « 

Position: 

Position: 

Lat._Long._ 

Lat. }±5fc' i>3~5ff Long. )ltf' V ^ UX 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 
* 

Miles travelled from sunset to 2400 hours = (# 3- ■= 

_TIME OF FIX TYPE OF FIX LATITUDE_LONGITUDE 

1. IS-/X- D^c^aJ j^9 c/ 3 3‘"'V<.r ti 

2. 
h 

3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 T- 

0200 
0300 
o4oo 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
2300 
1400 
i'500 ....... 1 
1600 33 - v'-J.r'/t/ \ltf~ xc‘ ^ " / £Lo ~ 3 
1700 3‘5-^S V liS- 37.7 ^ //£? //O0 
l800 U.-y V * .//Sr ■: j t*s U 7 /V /£> // 0 <//> 
1900 s'}** a f -} &" • > z 17 .r V- 
2000 ■ V"/ -7 /!/ //> ' . : . u 1 • ^-. 
2100 34 - ® 7 ^ // f' >y ^ 3) 7 (9 /£> xl 0 2~ 
2200 - <^>f/ ^ /D /M- X S' ^ / 0 X3 0 
2300 // 4 - V i ^ _ 
2400 

3n- fS.o n> //f- 5^^ 

0 

958b-SI-MNH 
Rev. 9/28/66 



Date 2/7/ >7 Ship _'_(_) Cruise No. / 

Organization \ Q l„ , ' Recorder '1 V', <\Vt U'U1 _ 

Sunrise: Time c S' S' / 

Sunset: Time ■ ■_ 

Position: Lat.3 V lj C 4 a/ , 

Position: Lat. O'1/ ./.f V\ 

Long. 4 / ■ j. 1 

Long. / 3 o ; O 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 
Old 0 0 % 4 l/'£ ts 4 L ^ ^ y P V >&/6 /J' vS> 

2. I 0 C£cj£.s7tq u L’ ^ - ’ Y / } S 
/ 

/ (f 

3. /oo° 

4. 
, , % 

5. 

Hourly Positions: 

Time Lat it ude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 J¥ *- »*'*/ IXO“-a4 2^3 —i V -r 3 
0200 3W ^-2/ V / 23->- 2/7 ° . S’ . 4 
0300 a*/ 1? v 2 -? — '"2- ^ CaA» 3 1 0 zr 3 i 0 4 
o4oo jW * - 3 5-0 > 3 5^ a 
0500 /9 6 e r/ /<Y> 2 V dy o 
0600 i/f'a' 66/ 0 6^> CO 1 X/< . // dx A ^ 
0700 ^ yQ* // JX/6 !V n/ . C /A'l C/lLAl 
0800 0/ as '/y IS/6 dV'U} /■/>' '> ■' 2 <T i^c A-* 
0900 ■W ' v ' / , 3/ v £/ ^ .5 /V 
1000 34JS»' a/ / 2 /- 43 
1100 5 2 a/ 1 xi»- i/9 /? >a YV/w -Y 
1200 3 54/' n/ /?/ <1 5 
1300 34 34'<> n.x io’iaj /? / .€ i C a <~t~ i 

H
 

4=
~ 

0
 

0
, * 

2 S' A/ /XI- ' 2v tv "2 6' /d/yr* . 4. z /"Z ^ ^ »•- 

1500 is-^ a/ /J/'ZS v. a. ^ 
1600 <11 ?5' f 1 / At1. ^ fdi /• / ’ i. -ts'*'. 
1700 /? V‘K ^ / 3 1° 00' -u ^5 >ri l ' ^ 
1800 3 «/* S T a/ 1 2 3“ oY CO A>,ic J - r V 
1900 j yo yjPv IxS W' to c X i V 0 < 1 
2000 j/mow 1 0.10 3.C w .1 < r» ■- . . 

2100 3'+'- ya a/ /U-l° O/O 0/ 0 

2200 J7^- Sip U3 * S~o vj 0/0 /z> <^/ O P- 
23 00 /Si'S' t>4 ^ r-> 10 at O 2- 

2400 cJ <oro <31 CD 

5 f 

958fe-SI-MNH 
Rev. 9/28/66 



Date 3/1P/Z- Ship na*L{/-'/acni) Cruise No / 77-6.7 -of 

Organization Recorder 

Position: Lat. • sT$ tA Long. / 

Position: Lat. 7 fO’/\/\ Long. I 7 f° 9t IAJ 

•— -*-- 

Miles travelled from 0000 hours to sunrise = C ? 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

_TIME OF FIX TYPE OF FIX_LATITUDE_LONGITUDE_ 

1. u ' Cl U - r Hi/ n) 

2. fey i~, Q-/V" 

3. ji-. 6-jJ D.&.eijXX /ifoos^£L3.. 

4. 

5. 

■ nr 

= 

Sunrise: Time A Q j> 

Sunset: Time / ^ / y 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt V Jte-? 
9 

fQ tc^r /3/a2 

0100 3^j r? a/ /W4'-,:2 s '4^ OC“3 S 5" > 
0200 34'57 A/ & O'? K 
0300 
0400 0 7 a j'tf'// 1 Si 0b' U) .7 i 0 ^ Cl j"* .7 
0500 J yt </ y v 1 35° OS'-u) 7 A-* i O ur 

.... . , ... 
S 

0600 "J 7 ^ To' /V 1 0 3 ... 4^; , - 0 .'J - ./ ,> ?> 1 r 
O7OO 3 3° ro'A/ 47° nw s'? V i ^ iX"' — Jv 
0800 ? 4 J aT ' //1 1 $ 6 ' - '' U jv r j r' 3 1 r L, 
0900 <5* / a/ o<i UJ -7 33 0 
iooo ;a -21 * 33<7  7 33 © 3 

~~7T3~6 Sr Ceja-A- **r 
j O 

0 
)$ 

1100 34- V1/ ^ J2 <3 ~ 2,1 ^ 33c 7 ^ j? 0 
1200 84- 33- AJ )<2L- 2>t K, 32>0 T 3D ^ 
1300 iy-dz. v Ills- 14 33* % 3 

-tl400 34- n n 32-r 3 
1500 34 - »3> m J *’ 3'ho io 3 “3- 
1600 ^<4—0 N /X&? ' 3-2.0 10 3 Xo 3 

jo 1700 IW-/<3 a/ !0 ( \ J 
l800 0 l/- / d 1 * f l I* ’ • ’ a 1 Z ^ Q 
1900 1 2 f l °! 3? 3 £/... ^ c> ) } ^ 
2000 

..8.7 - ' /V /$r 3SrU> odo 
2100 / ^ / r ^ 3^° 
2200 -3/r Of ) " Dl> ^ <2.r & <c=> 322> z 
2300 UP OQ? d^6 2L. 

2400 33' c?) /a,*/ 7? <J 3 M 00 3 2J>“ 
-j. . . . ...4 9586-SI-MNH 

Rev. 9/28/66 



Date •'' * ■ Shin jr-n&m) Cruise No. / 77- . 7- j > 

Sunrise: Time O's cO Position: Lat. - XV/, 
i. 
V 

Sunset: Time / .V"J-6 Position: Lat. 1 _/, 

Miles travelled from 0000 hours to sunrise = ■ , v_ 

Miles travelled from sunrise to sunset = / 

Miles travelled from sunset to 2400 hours = 

Long, i ■' ■ IAS 

Long. / -J 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. / Xor) /v/r *- /i/ c£^vi. e. 

2. / y i C> 6> { Ce n. t-’fXs 3 1-/9 - /Z/ " 3/ O' 

3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 3 i- o*) N ha- 7A <*y 33^ /o s x V 
0200 /W- L 0 3 so . s 
0300 M-ol A I*!-*! -J 000 
0400 3 w - m !l V- h-f 0 b t f £ 
0500 3W - n yT n / AG - 3 / iD 0 0   ir 
0600 ■') r*r w '^3° 3 /r / *2 3 / r < 
O7OO iV- 0% A/ ! y ,T ~ C7 3/ r' /o 3 t 
0800 - /-^ y / A 5 .4*3'v/ Q, ^si ■ 
0900 Z<4~ 05 /O .2- -*V O £9 & ^ £> ^2.90 3 
1000 V / ^ <P -4 9/7 
1100 Z+'DJ A 3 2-t° 5 0 / 0 3 
1200 . 2¥-t>^ iXi - S -7 Ay ^2 ? t> / u £7 0 
1300 3*/- */2 / J" ^Lr° c 
i4oo /^y- J y <0 
1500 ?.? Si u 
1600 cYF'-py izi-xtf 5Pc> /p (x? 
1700 3 3 - 3 / A l O / - 4 3 y '' / p A- W r— >4 0

 
0

 
0

0
 

H
 . 13 033 V 3 a v"- / Sr 

1900 'Ji - / ^ 4/ / 0 / - 34" Vt/ 3 ir 1 r 37 . 
2000 -3 "> ■ / 9 /!/ /At v - j u 
2100 sy- / 9 ? / JCT t <r s~ 
2200 J> 3 - / 9 ^ ! S is 3/ r~ l V * <; <5 ~r~- 
2300 SZ-'f ^ , ■%.)-> ^ "177- / r ^-9 © ~- 

2400 33-/» A7 r2±UZL ^ 3/r ^ « s—’ 

o 

I 
0 

958b-SI-MNH 
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Date 5~ Ship'nzP. fcxg- /77 ) Cruise No, /77-&7-oj 

Organization Recorder 

Sunrise: Time Q \ S 9 

Suns et: T ime /' v’H'J 

> ^ * / Ex¬ 
position: Lat Long, 

Position: Lat. 3 ' • >' V , Long. 

/ 9 z'WiV' ) ^ °/4 
/ ?i$ 

Miles travelled from 0000 hours to sunrise = si 4 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

/ J O 

8 8 M l/ts 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

O r D 0 CtrccsrMu 7 3(rrV 0 f'u> 

2. 
tf. f'X f /^3 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 33- iS W 1 21<jJ 5%o 3d* cC 
0200 . 3V,X J \ Vb 'P'b <-*-> .3 3® s 3 3o 
0300 33- i H 1X3- /4 UJ ;So } 0 9 k 7 4 
0400 33 m I 2-3- 1 FT 1 0 2. FT 
0500 ?3 0 fCW ! ' i >r 0 0 - - & J c4'"t >v £ 0 1? 
0600 i 111 *> m' tv 3 £> o 'Y r-J 
0700 J20 YC/S — 1 I'd/ ^ <3 0 
0800 .?!« /' V 1 3 <7 Dtr - mJ S > A to 
0900 ■?3- / lyu ;u ay 2.7 0 110 2-^n 
1000 ' 2</~ u, .. 7 Z 0 / 0 

-<-» 7. - 
3 

1100 3>3' AJ \£4'<iy v 2-1 -6 /o 1^0 3 
1200 33-<L /ZV- OD vJ 1 ?> 10 a 9 D 3 
13 GO 33 - / D a/ izC- / a )1^ S 
1400 33-n I3v 2t> 0-/ 1 u- 3> 
1500 33- / 7 j1C- 39 uy ‘X~io i‘2- 0 3 
1600 33- 1 o il-\— oU Q-n & n 3 
f700 3 3-^7 2 7 0 
1800 3 3' /■? N ' 76 ' / 1 U7 A J* —.. —■■ 

1900 ~L± u « f v / -) t , \ - ■* / V Lt 
2000 33 -Of K' /X6 - c? 9-r 7 y 
2100 Di- r? ^ / d4 is f~ /X J2 sS~ 
2200 J x 46x3 vzc - JISS~ / y ?S3— 7 
2300 /^<S- .2 * 2S7T / ? 2^ “2s 5 V 
2400 32s 3 0^ /26- !G,\J ' 1 >7 >^.r~  - 

I* 

a 7 
6 

I 

alters 

958b-SI-MNH 
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Date 6? (& 7 Ship.)//fey^.^/-4-.-1 (/-/JCrj77) Cruise No. /77-t,7-&b 

Organization Recorder 

Sunrise: Time o C o R Position: Lat. r? ^ 0 c3^//a4 Long. /<3 /' j-S'' 

Long. .. Sunset: Time / V U Posit ion: Lat. UUt’// 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = H- 
TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. /-/oofti-l 

2. 4-c <£) i io< 

3 • i •/ 5 0 0 4 U 

4. 
5. 

3 A/ 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 To 10 i ^ 3 a 30 % 1 2£>& 5" 
0200 31 - To k ia5"-4^i 00 2- 3 X> “8 X ^ o 6 
0300 TX'2)0 N i 17s’-' 3<=lo (l2>o /-rV 2?o 5" 
0400 3 2 ' V.J* >4 1XC" s lev. 2?o t/ 
0500 3 ^^ ^ /c/ / Ar- /<$ x 3 r /a A J-Z> V 
0600 313.«4/ / 2t/~ ir^ru) rv nr 

—-X-——■ 
</ 

0700 S X V? 0 /<?</- \/t/ uJ a i~ 0 2- 0 X 3 J —f— 
0800 \ X 10 /V 14 7 - 4 / 

_ 

nL Y r / «2 jn> *■> vJ 
0900 3 0. 7>7, ^ / > 7 - r 2--T10 )L, a 7^ V 
1000 3? - - - / <-/ — { O Os. I X CO 3 
1100 >2 - 53 >s/ | 9 «-/ - £>, 0 ■T'-s .2, 
1200 37-11 w' 12 " 0~4> V .4 
1300 3a-is m V 0l. v> "* V I ^ f x<* C rx Xb“t 
1400 32 ~ ^2, N \ X V ~ X. CU *5TX> 1 Q xsro 
1500 2>X'V*i H is L - I S a 5 0 l O as 0 y. 
1600 3l- Vi ^ 11 5 - -*t ‘-'J y <s 0 . i<r ' X-S' 4X 
1700 Di-in v • - &f 1 (aj 2 </4> 
1800 3 ^ ^ r a ' 1 0 - LI0 us 2? d-H r 9 2) 7 7 
1900 8* ^ - 0 /y ' 13 0  

«*►!* 

2000 3 2 - 3 7 V / 1%-n'uJ SlJUO / /) 
2100 ,77- 2-7 ^ J2. 'Z-'C 

, 

/ ? i*r 
2200 72- u; a/ ,3,/- H7 0 2 2^f~' /* 7 r~ 
23 00 ui- m a 2 /7 ~ 
2400 /9.1- s? Xw zl jut C q£ 2~'C5~ Li- 

958b-SI-MNH 
Rev. 9/28/66 



Pate _< Ship __(___) Cruise Wo. r? ' 

Organization R0. fc, ■> R Recorders^ a 'bvicUt 

Sunrise: Time Oi 

Sunset: Time I X, J 

Position: Lat. / >'.)/. Long. C / ■' ./ 

Position: Lat. J / 0 ^ , Long, i '»? : ,'1' V 

Miles travelled from 0000 hours to sunrise = 6 

Miles travelled from sunrise to sunset = / 

Miles travelled from sunset to 2400 hours = L 3 

TIME OF FIX TYPE OF FIX LATITUDE LOWGITUDE 

1. 0 T3 o Q tLt CT>/i ! 3 /0 V / 2/* IX'(J 

2. //&c? - / 3 a *<t"‘ / -X' 3l>Llz^ 11 aJ z "5 uj 

3- 1 °t C iz ST > A- i_ 2i0(/o,V i -5 3 W 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 32--2S */ JXU-t ■? i<- 513 S’ /-/ „2i f 
T"""" * 1 ■ 1 1 ’ 1 1 

0200 /% / - 0tV t* / s/ 
0300 
o4oo v 1 rr ^ i&>° y 00 ^ X {} t a I - 
0500 33 / r • V Ul± '1L&. \ <5 7'* t5 7/) A'"* 
0600 1 LA/~ / i' id —3 ; ^ ? y V 
0700 

>
 

<3 
Ptv IJl/‘ 3/ c*J 13 r' > 1- T) °)6 V 

0800 7 1 V (//:' V f 2 ! - V xw 3 to f 0 -3 3 / 
0900 3i ' <4 M / X 1 - <-/ *4 4s> 3/o / ^2- 9? 
1000 ,7/*- 9 ( M | X. | ^ *jf 3 / j> / tT' c? 
1100 31 - M I k! l X'X - |vw 3/o /<■ ' 2 K7 
1200 3 1 —■ <41 M ! 2 l * X L S/o /? ^7 9 £> L 
1300 3^-Ul 3 m- vr u> 3 $-£0 /£ 3 / a £ 
1400 ^ \ - 9 > 9 f ”i J, - v| 3 tu .w ^ 3 2U t 
1500 - 41. ( XL - -t 7 U* 3 V £ 
1600“ ) 2. ^ - />S 3 0 JS 
1700 3/-- V/a '73 - /y m2 . 3 V i) 1 Y 
1800 1 / • <4/V / 1 30 4•)' 1 *r ~T„- 
1900 D f • ¥ ( V / ^ 3* 1A-0 / 6 3 9/) ~T- 
2000 3/~ y< // 13 3* r3' tV (j c n / (/ U / 
2100 v<4 ^ do y . /.v Pc. & 4 
2200 //(0 ^ 00 p i<4- 7 4<b 
23 00 j m ^ &oy ftf* Z(*o C 
2400 3/' tf* y /**</ y & o&Y / O' fc? 

958b-SI-MNH 
Rev, 9/28/66 



Date o £\r>i£ (s~> Cruise No. i~n 4,7 1 
r 

Shi.jp is Ct i”/ ) 

Organization Recorder 

Sunrise; Time g* v_ 

Sunset: Time / 

Position: Lat. , / ' Vo'//, Long. ' ^ v 4/ 

Position: Lat. j f - C7 /g Long. /9 O'iO 

Miles travelled from 0000 hours to sunrise 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. *1/^2 56 9° 

2. /*/ ois'zi'y 

3. i__ > A-- » 

4. i o 
1 7 £0 O (1 lc j7 

5. 

I 'i > r)- *0 

Hourly Positions: 

T4me Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 H ’ -> , . OO^ J X 3 6 
0200 U1 \ U Oh wO 4s> 
0300 3 / L J 1 wTJ- <■ r OO 3' 0 

o4oo 8 1 Li ° N r . LxJ * 
6500 . 3 1 - * 7 'Sr' 3j' ^ 0 / 3 1—0 
0600 3 1 <**'*/ 1 / oi' m/  .<? a r 3 ns 
0700 i 0 r rr wo .? 
0800 7) l V3'A/ /•5/i 6 0> '</D i ,rt> 
0900 J/- i/tf /O /•ZC -10 *u o <4. r / 1 0 <fi V W 
1000 3/' /AO ' Jo / X 09T 7 
1100 J/- 'Y'V 723' 3 U U7 0 4 V“ / / a<4<r ± 
1200 3 i~~ o\ /*/■' / 2 L>' 5a ^ o>4 r~ h 07,1 

-A- ■■■■.- —..1 ■ 
</ 

1300 31 ~ t> 3» 1/ / /o 0 0 c/ 
1400 ^ mC3~0 A/ / 2\+J l => <0 a C 
1500 y_>-wo w U (p •» <0 O 1 0 CL? 1 O 
1600 to - 5W 0 |2C- ul O V JT 
1700 3o- ?7 Y / 5 r- 7 p- .0 2 V 
l800 3 / - 0 / V /y '.n^ 0 2. 0 /V 
1900 ? / * // V / w r s f x. ^ it # / L . • l 

2000 3 / - /' tv / 3f- 7 <2 J 0 / i" / V (/ 
2100 3 0C-: A/ /ir- a? ^ ^ / tr /V 3 ro 
2200 3i-<p? 7 / 2, J f ow* O’ / 7"" /-/ 3 b ^ u 
2300 3 1 - l X- ST i !> X / J *TO 

2400 - > ■. ^' , 1 2-7 - 10 0 1 T" < 7 3, ^ 6- 

I 

if 
i ' 

958b-SI-MNH 
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Date 9AP& Cruise No. \ 77~&? > Shilu*---- ■ «■ (Tft&ill) 

Organization_ Recorder _________ 

Sunrise: Time OSS' ^ Position: Lat. V; 1/ , Long. / 0 ' ‘ v 7 

Sunset: Time / V 1 1 Position: Lat. 7 q fl> Long._; 

Miles travelled, from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = / O' ^ 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2 • ]J.OL)i2,L.y (-/ 

3* ' x — fiy 

l&J o 0 £ t-*-*'''*'- 3 d6 PV /:y / o'?' oJ 

5. 

Hourly Positions: 



Date O , ^ 

Sunrise: Time O f 3 7 

Sunset: Time 

Position: 

Position: 

Lat. 3 0 °i V // Long. I ) ' l . 

\^_\y 
Lat._, Long.__ 

Miles travelled from 0000 hours to sunrise = ) ? 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2. 
3- 

4. 

5. 
Hourly Positions: 

Time Lat it ude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 3>- LS si 1 *-f to 33j £? / O fo 
0200 i\ MX v. i -0 33o \ L 1 x 
0300 | 1 O l O 
0400 

IT
 

\ 
1 

; 
*

 

V
 > 1 iV- SW iw 3 3 0 1 5" C? 1 0 lO 

0500 ? '-i 01’A/ . 7 4 13 r <-/ 
0600 ? h ‘ / I'M //'? ii* 0 Iv tLO / ^ 3 3 i" r 
0700 3 .2 ‘VSr'O/' // f- av m/ 3 <7 0 7 3 r V 
0800 2 a m ■, v / i v ^ ! c> ■>■/ 12a r- L/ 
0900 -3 4* .1,' /r // 9 4 :V t*J 7 00 f 0 3.?r) 3 
1000 2 TV V - / / .1 O (3 / 0 
1100 . Oh // 1 - 0 U> <-0 3Xo X" 3 3 0 
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