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ITINERARY 

19 February 1968 1900 (+7 time) Depart San Diego, California 
23 February 1630 Arrive Manzanillo, Colima, Mex 
25 February 1900 Denart 

A 

II 11 n 

30 March 0330 Arrive II II II 

31 March 0900 Depart II n II 

5 April 0800 Arrive San Diego, California. 

The following report summarizes bird and marine mammal observations 
conducted aboard the R/V DAVID STARR JORDAN during EASTROPAC Monitor Cruise 
No. 76 conducted by the Bureau of Commercial Fisheries for the purpose of 
tuna research. Dioring the period 19 February through 5 April 1968, 269.2 
hours of diurnal observations were conducted over a distance of 1996 nau¬ 
tical miles and 4»589 sea birds were recorded. 

Excellent cooperation and assistance were received from both Dr. Thomas 
(Cruise Leader) and the scientific personnel and from Captain Forster and 
the ship's personnel. Their time and assistance given to launchirig and 
operation of the skiff are directly responsible for the successful bird 
collecting activities performed during this cruise. 

The cruise track extended from San Diego along coastal Baja California 
to Manzanillo, Colima^on the Mexican mainland where the ship refueled, and 
thence to a point offshore Acapulco, Gueirero^,where oceanographic studies 
were initiated. From Acapulco the cruise extended to 105° longitude and 
thence southward on this line to 20° S latitude. The original cruise plan, 
designed for a return north along 98° longitude, vras changed and a return 
north via 112° longitude was made. This latter cruise leg was originally 
designed for the R/V THOMAS VIASHIK3T0N, but serious illness to a crevmian 
aboard that ship required that a run be made to the Galapagos. The WASH¬ 
INGTON presumably conducted survey work along the 98° longitude line after 
departing the Galapagos. Except for a span between 20° S- 105°W to 10° S- 
112° W, oceanographic work was continuous aboard the JORDAN untilreturn 
to Manzanillo. 

METHODS 

Bird observations were primarily conducted only while the ship was 
underway between stations. Some observation time was spent while in the 
slciff during station time and these data are included in the total. Ob¬ 
servations vwere made from the flying bridge which afforded the best poss¬ 
ible view of the surrounding ocean. As Harrington pointed out in the Oct,- 
lej, 1967 cruise report, continuous binocular observation for one person 
i- impossible and birds were primarily spotted with the naked eye, with 
subsequent glassing for identification aid. 

I 
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Collecting was performed whenever possible. Use of the small skiff 
whenever weather conditions permitted was made during several long ocean¬ 
ographic stations. Oil slicks were usually spread during these times in 
attempts to attract storm petrels as well as other species. Throughout 
the cruise 149 birds were collected; the majority of these were storm 
petrels of two species. Preparation of specimens at night occupied so 
much time that nocturnal observations were not held. Spot checks were 
made to ensure that species different from those recorded during diurnal 
observations were not being missed, but these times were not recorded. 

Because of the time needed to wriue the present report, only a few 
hours daily of observation time were conducted during the return coastal 
run between Manzeinillo and San Diego, Considerable observations have 
been conducted through this area and in fact reliable density estimates 
cannot be made viienever the ship is close to land. 

The present cruise has been divided into sections according to the 
water types listed below, -^n most cases these water masses do not appear 
to be distinct boundaries for bird species. However, since we are dealing 
\ri.th pelagic species, subdivision by natural oceanic zones seems more ap¬ 
propriate than arbitrarily chosen lines. Delineation of the various cvir- 
rents was made from analyzation of oceanographic data. 

AREA A. COASTAL VOTERS 

Time span: 20-27 Feb, and 29 Fiarch-5 April. 

All coastal waters to 150 miles from shore from San Diego to Pianzariillo 
and return are included in this area. Several different water types are 
undoubtedly included here as suggested by the distribution of certain pel¬ 
agic bird species, but the usual land based species dominate throughout. 
Large flocks of mixed Sooty Terns and Townser^d's Shearwaters were encoun¬ 
tered at the mouth of the Gulf of California, 

AREA B. NORTH EQUATORIAL CURRENT VjATERS 

Time span: 28 Feb.-l March and 24—28 Mar^h. 
Boundary limits: 7® N latitude — 13*^—30 N latitude. 

Moderately high numbers of large shearwaters, large Pterodroma, Leach 
type storm petrels and Sooty Terns were encountered in this area. Some in 
fluence of Clipperton Island based species also affects this region. 

AREA C. NORTH EQUATORIAL COUNTER-CURRENT ^^TERS 

Time span: 2-3 March. o ' nr- 
Boundary limits: 4°N-7°N latitude along 105°longitude and 5 -30 N to 7°H 

along 112°W longitude. 

/ 
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A moderate number of large Pterodroma and Wedge-tailed Shearwaters 
were noted as well as fairly high numbers of Leach type storm petrels. The 
north and south boundary lines of this ctirrent are probably richer in ani¬ 
mal life available to birds than within the current itself. 

AREA D. SOUTH EQIJATORIAL CURRENT VJATERS 

Time span: 4-10 March and 20-23 liarch. , 
Boundary limits: 4°N latitude to ll°-40 S latitude along 105°W longitude and 

50-30 N latitude to 2°-30'S latitude along 112°W longitude. 

« 

Low numbers of all species except storm petrels were encountered throTigh 
out. Although Leach’s Storm Petrels were abundant in this area as well as_ 
farther north, practically all of the Galapagos Storm Petrels were recorded 

here. 

area E. CENTRAL PACIFIC WATER MASS 

Tame span: 11—19 March. #0 o -1 _i*-i 
Boundary limits: 11-40 S to 20 S latitude along 105 W longitude and thence 

northwest and north along 112longitude to 2®—30 S latitude. 

This area was characterized^ and distinct from South Equatorial Curreilt 
waterSj by a deeper mixed layer, an increase in salinity and approximately 
a 1° C drop in surface temperature. 

The vast maj ority of southern hemisphere petrels were encountered with¬ 
in the bounds of this area. Red—tailed Tropicbirds and Fairy Terns also 
showed a center of abundance here. Sooty Terns and Wedge-tailed Shearwaters 
were abundant both in this area and along northern coastal waters with rel¬ 
atively none throughout the intervening waters. 

SPECIES ACCOUNTS 

(Note: only species which warrant pertinent discussion are included below. 
See Table 3 for total avifauna.) 

Pale-footed Shearwater ® 
(Puffinus carneipes) 

Sightings were usually of single individuals. One bird was shot down 
over an oil slick, only to get up again, fly through four more patterns and 

eventually outrun the skiff# 

Pink-footed Shearwater ^ 
(Puffinus creatopus) . , « ^ vo 

Six of the nine sightings were recorded in large maxed feeding flocks- 

on 22 Februairy at the mouth of the Gulf of California. 

/ 
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Wedge-tailed Shearwater 72 
(Fuffinus pacificus) 

Two major concentrations were recorded. Predomiriantly dark phase 
birds were found in the Central Pacific Water Mass and mainly light phase 
birds in North Equatorial Current waters. These latter may have been from 
Clipperton Island where large numbers were recorded at this time last year. 
Approximately equal nximbers of both color phases were recorded on the pres¬ 
ent cruise. One light phase bird was collected over an oil slick. 

Sooty Shearwater 
(Fuffinus griseus) 
Slender-billed Shearvra.ter 7 
(Fuffinus tenuirostris) 

The few scattered sightings of these very numerous species indicate 
that the northward spring migration is not through this area of the Pacific. 
One Slender-billed Shearwater vras collected over an oil slick on 19 March 
and a Sooty Shearwater came aboard on the night of 26-27 ^'^^rch. 

« 

Townsend's Shearwater 484 
(Fuffinus puffinus auricularis) 
Manx Shearwater 181 
(Puffinus puffinus opisthomelas) 

These two races of the common shearwater are readily distinguishable 
from each other even at fairly good distance. The Manx is browiush dor- 
sally with dark flank patches. Tovmsends is quite black dorsally with 
prominent white "rump patches" as in the Havraiian race newelli. 

A concentration of Manx Shearwaters was noted on 20 February near San 
Benitos Island and another lesser concentration in a huge mixed feeding 
flock of Sooty Terns and Townsend’s Shearwaters on 22 February at the mouth 
of the Gulf of California. One specimen of Townsend’s Shearwater was collect¬ 
ed from this flock, 

Dark-rumped etrel 3 
(Fterodroma phaeopygia) , 

One specimen was collected at 2^—30 Nj 105®W. At this locality the 
bird could conceivably be from either the Hawaiian area or the Galapagos 
and racial designation must await comparison of known origin specimens. 

Juan Fernandez Petrel 35 
(Fterodroma externa externa) 
White-necked Petrel 1 
(Fterodroma externa cervicalis) 

Juan Fernandez Petrels \^ere scattered in low numbers throughout all 
pelagic areas. Practically every individual was in heavy molt with large 
white patches in the primary and secondary regions. Two specimens were coll¬ 
ected over oil slicks. j. 

The one sighting of White-necked Petrel was unmistakable and I am cer¬ 
tain that none of these were recorded as Juan Fernandez ■^etrels. This in¬ 
dividual was in completely new fresh plumage indicating an earlier molt 
than in the Juan Fernandez Petrels. 
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Black-winged Petrel 15 
(Pterodroroa hvpoleuca nigripeimis) 
Bonin Island Petrel ? (Pterodroma hvooleuca h?rpoleuca) 4 
White-winged Petrel (Pterodroma leucopteraj 1 

These small Pterodroma were almost without exception reporded south 
of the South Equatorial Current in the Central Pacific Water Mass_. This in¬ 
dicates their preference of a distinct water type. These forms will al¬ 
ways pose identification problems and unless the individuals are close 
and viewed under good conditions, specific designation is hardly more than 
a guess. The sightings referred to Bonin Island Petrels ? could well have 
been the race P.l. brevipes of the WTiite-winged Petrel. At least 13 other 
sightings were recorded simply as small 

* 

Cooks Petrel ^ 
(Pterodroma cookii) 

Excellent views of a single individual were made on 1 April at the 
mouth of the Gulf of Califorrma. I am reasonably certain I saw^none of 
these in the concentrations of similar small Pterodroma near 20 S, 

Harcourt's Storm Petrel (Oceanodroma castro) ? 8 
Leach's Storm Petrel (Oceanodroma leucorhoa) 178 
Galapagos Storm Petrel (Oceanodroma tethys) . 15 
unidentified white-rumped storm petrels 213 

Except for abundant coastal species, white-rumped storm petrels were 
second in numbers only to the Sooty Tern. High densities were recorded in 
both*the North and South Equatorial Currents. Numbers dropped off consid¬ 

erably south of 5*^8 latitude. . ^ ^ 
Despite the elaborate ."Keys" and other identification aids proposed by 

Project members, a white-rumped storm petrel at 100 yards is just thatl The 
fantastic amount of variation in rump patches of Leach's easily covers tne 
ranges of this character of all other white-rumped species. In time of molt 
Leach's tails are not necessarily forked; they occasionally may^daoble their 
feet as do Wilson's; and their flight may be as erratic or as slw as any 
of the other species, depending upon their mood, I still maintain that ohe 
"Crossin Method" » of field identification of this group is the only sure 
way. By this method 125 specimens of white-rumped storm petrels were taken 
during the present cruise. Examination of this large series o^y empha^zes 
the folly of attempting to apply specific designation to all sighted birds. 
Of the 125 specimens, 112 were ^each's and 13 were Galapagos Storm Petrexs. 
No Harcourt's Storm Petrels were collected and I am uncertain as to whetner 
this species was even seen although I tentatively identified at least eigh 

sightings as belonging to this species. , . ^ 4.v, + 
The great variation in size throughout the Leach sample indicates tha 

at least two, and possibly more than two races are represented, ^ceeding- 
■ ly pmnn birds were taken which weigh less than many of the tiry Galapagos 
and exhibit most characters of this latter species (for a classi^l e:mm- 
ple, see specimen Field Series # 105225). Such individi^ls wo^d be im¬ 
possible to distinguish from typical Galapagos in the field. On certain 

* This metnod avoids the need of heavy, cumbersome field glasses. A light 
weight shotgun and plenty of ammo suffice, • 

i 
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birdSjwhere the "typical" forked tail and "typical" divided rump of Leach's 
were not evident because of molt or badly shot birds, the color of the oil 
(uropygial) gland was found to be a reliable character to separate these 
two species, ^each's have a creamy-white oil gland, that of the Galapagos 
is a dark grey. Any combination of the two or more races and the two species 
were encountered together in the field. 

Most specimens Vere collected over artificial oil slicks made with 
Wesson and/or cod liver oil. Throughout these oil slick operations I had 
the opportunity to test an old suspicion that storm petrels are able to 
detect an oil slick by smell. The evidence gathered during tie present 

; cruise strongly suggests this and a note concerning details of this phen¬ 
omenon is being prepared for publication. 

Identification of stomach remains in storm petrels is practically a 
lost cause because the majority of food is small, soft-bodied and quickly 
becomes unidentifiable through digestive action. In a few specimens of 
Leach's, however, the remains of squid v;ere plainly identifiable. One 
stomach contained the outer coat and "pen" of a squid which was estimated 
to be ca. six inches long in life. It is doubtful whether storm petrels 
are large or ferocious enough to catch such a live animal and I presume 
wounded animals are probably taken over feeding orgies of tuna. One Leach's 
had copepod remains in the stomach. 

'.'Jhite-throated Storm Petrel 3 
(Nesofregetta albigularis) 

All three individuals were sighted south of the South Equatorial 
Current. 

Black Storm Petrel 11 
(Loomelania melania) 

■ All sightings were made on 22 and 23 Febrviary of ship followers across 
the mouth of the Gulf of California, 

Fork-tailed Petrel 1 
i (Oceanodroma furcate) 

The single sighting vras noted with Black Storm Petrels following in 
1 the ship’s vake on 22 February at the mouth of the Gulf of California, * 

i Red-billed Tropicbird 14 
: (Phaethon aethereus) 
; . _ This is predominantly a coastal species. All sightings were along 
;■ ■ the Mexican mainland. One specimen was collected, 

• » 

j •. Red-tailed Tropicbird 21 
i ' (Phaethon rubricauda) 
! Scattered sightings were made from near 20 S to 15 N, but all occurred 
j along the western leg of the cruise. Five birds, mostly immatures, were 
j collected, 
I 

: White-tailed Tropicbird 2 
(Phaethon lepturus) 

Two individuals circled the ship near 20^S on 13 February. These 
I probably are from one of the southern islands; Easter or Sala y Gomez. 

/ 
/ 



25 Blue-footed Booby 
(Sula nebouxii) 

This is a coastal species with all 
mainland. 

sightings along the ^^exican 

Blue-faced Booby 3 
(Sula dactylatra) 

The few birds sighted in equatorial current waters at remote distances 
from land could come from any of a number of origins. 

Brown Booby 1019 
(Sula leucogaster brewsteri) 

Great niorabers of this species were recorded along the Mexian mainland 
north of Fianzardllo. On 31 ^‘arch they were abundantly encountered with 
Laughing Gxills and lesser numbers of Sooty Terns feeding over small groups 
of sailfish. The white-headed adult males of this race are distinguishable. 

‘ / . 

Red-footed Booby 31 
(Sula sula) 

Most birds noted were dark plun^ged iinmatures. Sightings ranged out 
to about 400"^ miles from the ^"^xiean coast. One immature was collected 

over an oil slick. 

Frigatebirds 10 
The few coastal sightings were presumed to represent the Magnificent 

Frigatebird (Fregata mac^nificens). One imraature of as yet undetermined 
species was collected at 2^-30^^^; 105^V/ on 4 March. . The nearest land from 
this position is roughly 500 miles (Clipperton Island) and about 900 miles 
to the Galapagos Islands. 

Red Phalarope (Phalaroous fulicarius) 14 
Northern Phalarope (Lobipes lobatus) 81 
unidentified phalarope sp. 267 

Phalaropes were found in large flocks along the baja California coast 
and Mexican mainland and scattered small numbers were encountered through¬ 
out the entire cruise as far south as 20^3. I believe that the majority 
of sightings were of Red Phalaropes. Five specimens of this species were 
collected. One taken on 20 ^arch was molting into the breeding plumage. 

Pomarine Jaeger (Stercorarius porrarinus) 37 
Parasitic Jaeger (Stercorarius parasiticus) 3 

Pomarines were common along the Mexican mainland coast and a few were 
encountered to lO^S. Most of these were in general areas of Sooty Tern 
concentrations. Two Parasitic ^aegers were recorded with a small group of 
Juan Fernandez Petrels at 12^3 and another was sighted at 12^N. 

Gulls (Larus sp.) ^ . 
All gulls were recorded along coastal areas. V/estern and California 

Gulls were common along the Raja California coast and Laughing Gulls were 
most abundant along the Mexican mainland north of Manzanillo. ne specimen 
each of Western arid ‘^aughing Giflls were collected* 
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Sooty Tern 1316 
(sterna fuscata) 

Concentrations of Sooty Terns were found in two general areas. Along 
the mouth of the Gulf of California on 22 February large numbers were seen 
feeding over tuna in mixed flocks of Townsend*s and Manx Shearwaters. Other 
lesser concentrations were recorded over turiU or sailfish north of lO^N. 
Other concentrations occurred at about 15^3 on 12 and 16 l'4arch where birds 

t 

were noted feeding over tuna or schools of flying fish. In the latter in¬ 
stance the flying fish were believed to be surfacing in huge numbers because < 
of submerged tuna activity. The two widely scattered concentrations (north 
and south) probably indicate birds from two different origins. 

« 

Fairy Tern 14 
(C-yt^is alba) 

^'^os"^ birds were recorded as single sightings or pairs and often in 
accompaniment with Sooty Terns in feeding flocks.' All sightings were in 
the southern hemisphere from about 5*^3 southward, • 

> 
I 

I 



MARINE MAMMAI^ 

Marine maininals were scarce throughout the cruise. The majority 
of the few seen were along coastal v?aters. The only spectacular event was 
being able to view numbers of Pacific White-sided Dolphins through a sub¬ 
surface view plate as they performed aquatic acrobatics riding the bow wave 
in front of the ship. The few sightings are listed below. 

TABLE 1*. Marine Mammal Sightings on EASTROPAC 76« 

Species u 
. TT . Date . Lat. Long. 

Pacific Pilot Whale ? 
(Globicephala scammoni) 4 26 February 17°- 23'n 105°-50’W 

Pacific White-sided Dolphin 
(Lasenorhynchus obliquidens) 20 

80 
250 

21 February 
21 February 

3 April 

• 

42'n 
24°- 35 N 
26 - 12 N 

113°-25!u 
112°-31,W 
113 -42 W 

Spinner ? 

(Stenella lonairostris) 20 
50 

26 February 
26 February 

17°- 30',N , 
17°- 13 N 

102°-07*W 
101-38 W 

Sperm Whale 
(Physeter catadon) 12 21 ^iarch 

0 « 
01 - 10 N lll°-5l’w 

Grey ’-^ale 
(Eschrictius eibbosus) 4 . 2 April 4 Mi. SW Magdalena Bay 

whale ? 40 . 
T 

1 

2 March 

2 April 

06°- 27 N 
19°- 42In 
230_ 33 N 

104°-55,V 
105 -41,W 
110°-30 W 

Sea Lion 
(Zalophus californianus) 2 20 February 28°- 11'n 115°-29'w 

Sea Otter ? 
(Enhydra) 

n 
± 20 February 28°- 15*N 

0 t 
115 -29 V 
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TABLE 1. Summary of Daily Observations > 

A B C 
AREA 

D E Totals 

No. Miles 630 ’ 390 69 372 535 1996 

No. Hours 52.8 41.2 8.6 49.0 45.6 197.2 

No. Birds 3467 320 71 207 524 4589 

No. Species 28 . 19 5 14 17 45 

Nr. Flocks 71 6 3 1 5 86 

TABLE 2* Abundance of Species Groups by Area# % of 

Species Group A B c D E Total 
Total 

Popula' 

Shearwater-Petrel 686 63 19 23 77 868 18.9 

Storm Petrel 45 128 4.8 164 54 439 9.6 

Tropicbird 13 8 0 4 16 41 0.9 

Pelican 14 0 0 0 0 U 0.3 

Booby 1044 38 0 1 0 1083 23.6 

Frigatebird 8 1 0 1 0 . 10 0.2 

Shorebird 327 9 4 10 14 364 7.9 

Jaeger 33 5 0 0 2 40 , 0,9 

Gull 382 0 0 0 0 382 8.4 

Tern 898 68 0 3 361 1330 28.9 

Alcid 16 0 0 0 0 16 0.3 

Misc. 1 0 0 1 0 2 0.1 

TOTALS 3467 ■ 320 71 207 524 4589 100.0 

i'; 
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TAELE 3. Species Abundance by Areas. 

Species A B ■ c D E Total 

Pale-footed Shearwater o 4 0 3 1 8 
Pink-footed Shearwater 9 0 0 0 0 9 
Wedge-tailed Shearwater 1 41 8 4 18 72 
Sooty/Sl.-bill Shearwater 2 0 0 3 2 7 
Townser-d’s Shearwater 484 0 0 0 0 484 
Manx Shearwater 180 1 0 0 0 181 
New Zealand Shearwater 0 1 0 0 0 1 
shearwater sp. 7 0 0 1 0 8 
Dark-ninped Petrel 0 0 0 1 2 3 
Juan Fernandez Petrel 0 10 5 6 u 35 
Vihite-necked Petrel 0 1 0 0 0 1 
Phoenix I./Tahiti Petrel 0 1 1 1 4 7 
Black-winged Petrel 0 0 0 0 15 15 
Bonin Island Petrel ? 0 0 0 0 4 4 
Herald's Petrel 0 0 0 0 1 1 
VJhite-winged Petrel 0 0 0 0 1 1 

Cook's Petrel 1 0 0 0 0 1 

Fterodroiria sp* 0 2 3 4 1 10 

small Pterodrona 0 0 0 0 13 13 
shearwater/petrel 2 2 0 1 7 

Harcourb's Storm Petrel ? 0 8 0 0 0 8 

Leach's Storm Petrel 2 41 32 89 u 178 

Galapagos Storm Petrel 0 1 0 u 0 15 
white-rumped storm petrel 23 77 16 61 36 213 
White-throated Storm Petrel 0 0 0 0 3 3 
Black Storm Petrel 11 0 0 0 0 11 

Fork-tailed Storm ^etrel 1 0 0 0 0 1 

storm petrel sp# 8 1 0 0 1 10 

Red-billed Tropicbird 10 4 0 0 0 14 
Red-tailed Tropicbird 0 4 0 3 14 21 

White-tailed Tropicbird 0 0 0 0 2 2 
tropicbird sp. 3 0 0 1 0 4 
Brown Pelican 14 0 0 0 0 14 
Blue-footed Booby 25 0 0 0 0 25 
Blue-faced Booby 0 2 0 1 0 3 
Brown Booby 1012 7 0 0 0 1019 
Red-footed Booby 4 27 0 0 0 31 
booby sp. 3 2 0 0 0 5 
cormorant sp. 1 0 0 0 0 1 

Magnificent Frigatebird 5 0 0 0 0 5 

frigatebird sp. 3 1 0 1 0 5 
Red Phalarope 5 0 3 6 0 14 
Northern Phalarope 81 0 0 0 0 ai 
phalarope sp.' 241 9 1 4 12 267 

shorebird sp. 0 0 0 0 2 2 

Pomarine Jaeger 33 4 0 0 0 37 
Parasitic Jaeger . 0 1 0 0 2 . 3 

Western Gull 70 0 0 0 0 70 

Herring Gull 1 0 0 0 0 1 
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TABLE 3. Cent. 

Species A B 0 D E Total 

California Gull 35 0 o 0 0 35 
Ring-billed Gull 3 0 o o 0 3 
Laughing Gull 240 0 o 0 0 240 
Larus sp. 29 0 o o 0 29 
Sabine's Gull 1 o 0 o o 1 
Kittiwake sp. 3 o o o 0 3 
Sooty Tern 898 68 o 2 348 1316 
Faiiy Tern o o 0 1 13 14 
Xantus Murrelet 2 o 0 o 0 2 
Gassin's Auklet 13 0 o 0 0 13 
Alcid sp. 1 0 0 0 0 1 
bird sp. 0 o 0 1 0 1 

TOTALS 3467 320 71 207 
♦ 524 4589 

4 
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TABLE 4. Summary of AREA A; COASTAL V/ATERS 

February 
Species 20 21 22 23 

Pink-footed Shear. o 2 6 0 
Wedge-tail Shear. o o 1 o 
Sooty/Sl.-bill Shear, o 1 0 o 

. Townsend's Shearwater o o 478 0 
Manx Shearwater 101 2. 62 o 
shearwater sp. o 2 o 0 

'.Cook's Fetrel 0 o 0 0 
shearwater/petrel o 1 1 o 
Leach*s Storm Petrel o o 2 o 
wh.-inmp storm pet. 0 0 8 2 
Black Storm Petrel 0 o 8 3 
Fork-tailed Petrel o 0 1 0 
storm petrel sp. 0 4 o o 
Red-bill Tropicbird 0 o 1 2 
tropicbird sp. 0 0 0 3 
Brown Pelican 13 0 0 o 
Blue-footed Booby o 0 1 13 
Brovn Booby o 0 2 9 
Red-footed Booby o 0 0 0 
booby sp. 0 1 0 0 
cormorant sp. 1 o 0 o 
Magnificent Frigate 0 1 o J 0 
frigatebird sp. 0 0 0 0 
Red Phalarope 0 2 3 0 
Northern Phalarope o 0 o 10 
p^larope sp. 0 0 0 160 
Pomarine ^aeger 0 6 0 
Vfestern Gull 66 4 o 0 
Herring Gull 1 0 0 0 
California Gull 21 14 0 0 
Ring-billed Gull 0 2 0 1 
laughing Gull 0 0 14 0 
Larus sp. 5 17 3 1 
Sabine's Gull 0 0 o 0 
Kittiwake sp. 0 0 0 0 
Sooty Tern 0 o 746 66 
Xantus Murrelet 2 0 0 0 
Cassin's Auklet 13 o 0 0 
Alcid sp. 1 o 0 o 

March / April 
26 27 / 29 31 / 1 2 3 Total 

0 o 0 o o 1 0 9 
0 o 0 0 0 o o 1 
o 0 0 0 0 0 1 ‘ 2 
5 0 0 0 1 o o 484 
1 0 0 0 0 14 o 180 
0 o 1 o 1 0 0 7 
0 0 0 0 1 0 0 1 
0 0 0 0 0 0 0 2 
o o o 0 o 0 0 2 
o 1 6 . 0 6 o o 23 
0 0 0 0 0 0 o 11 
o o o o 0 0 O 1 
1 0 3 o o 0 0 8 
2 4 1 0 o o 0 10 
0 0 o 0 0 0 0 3 
0 o 0 1 0 0 0 u 
o 0 0 11 o 0 w 0 25 

337 88 0 576 0 0 0 1012 
0 o 4 0 o 0 0 4 
0 1 1 0 0 0 0 3 
0 0 0 0 0 0 0 1 
•* 

1 o 0 0 o 0 o 5 
1 0 . 2 o 0 o 0 3 
o 0 0 0 o 0 0 5 

71 0 o 0 o o 0 81 
56 0 0 16 1 1 7 241 
20 2 3 1 0 0 0 33 

0 o 0 o o o 0 70 
0 0 0 0 o 0 0 1 

0 0 0 0 0 o 0 35 
0 0 o 0 0 0 0 3 
0 0 1 225 0 o 0 240 

3 0 0 0 0 0 0 29 
o c 0 0 0 0 1 1 

0 0 0 0 O' 3 o 3 
6 7 0 70 3 0 o 898 

o 0 0 0 0 0 o 2 

o o 0 0 0 0 0 .13 
o o 0 0 0 0 0 1 

Total Birds 224 54 1332 284 507 
No. Species 8 12 14' 8 9 
No. Hours 8,5 6.6 ' 8.0 4.3 7.1 
No. Miles 102 79 96 52 85 
Birds/Lin. Mi. 2,20 0.70 13.87 5.46 5.96 

103 22 900 13 19 9 3467 
1 

5 7 7 5 4 3 28 

4.6 5.8 2.0 2.0 2.0 2.0 52.9 
55 69 24 24 24 20 630 

9.22 0.32 37.50 0.54 0.80 0.45 5.50 
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TABLE 5. Summary of Area B: North Equatorial Current Waters. 

Species February March 
28 29 1 24 25..  26 27 28 Total 

Pale-footed Shearwater 0 1 0 1 0 2 0 0 4 
New Zealand Shearwater 0 1 Q) 0 0 0 0 0 1 
Wedge-tailed Shearwater 0 1 8 5 7 8 3 9 41 
Manx Shearwater 0 0 0 0 0 0 0 1 1 
Juan Fernandez Petrel 0 0 3 6 1 0 0 0 10 
White-necked Petrel 0 0 0 0 0 0 1 0 1 
Phoenix/TaMti Petrel 0 0 0 0 1 0 6 0 1 
Fterodroma sp. 0 0 2 0 0 0 0 0 2 
shearwater/petrel 1 0 0 1 0 0 0 0 2 
Harcouirt's Storm Petrel 5. 2 1 0 0 0 . 0 0 8 
Leach*s Storm Petrel 0 24 15 1 0 0 0 1 41 
Galapagos Storm Petrel 0 0 1 0 0 0 0 0 1 
white-rumped storm petrel 7 0 4 31 4 17 u 0 77 
storm petrel sp. 0 0 0 0 0 0 1 0 1 
Red-billed Tropicbird • 4 0 0 0 0 . 0 0 0 4 
Red-tailed Tropicbird 0 0 0 0 1 0 3 0 4 
frigatebird sp. 0 0 0 0 0 0 0 1 1 
Blue-faced Booby '2 0 0 0 0 0 0 0 2 
Brown Booby 7 0 0 0 0 0 0 0 7 
Red-footed Booby 16 11 0 0 0 0 0 0 27 
booby sp. 2 0 0 0 0 0 0 0 2 
phalarope sp. 0 3 2 3 0 1 0 0 9 
Pomarine Jaeger 0 2 0 0 0 0 0 4 
Parasitic Jaeger 0 0 0 0 0 1 0 0 1 
Sooty Tern 0 18 3 0 0 

• 

3 2 42 66 

Total Birds 
• 

44 63 39 48 14 32 26 54 320 

Number of Species 6 9 7 5 5 6 6 5 19 

Number of Hours 5.8 7.3 6.9 4.8 2.5 3.9 4.7 5.4 a.3 

Number of Miles 70 27 37 58 30 46 57 65 390 

Birds/Linear Mile 0.63 2.37 1.05 0.83 0.47 0.70 
»• 

0.46 0.83 0.82 

/ 
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TABLE 6. Stmunary of Area C: Nori»h E:!i;ai<or:Ial Covinter-current Waters. 

Species 
March 

2 3 Total 

Wedge-tailed Shearwater 8 0 8 
Juan Fernandez Petrel 4 1 5 
Phoenix I./Tahiti Petrel 0 1 1 
Pterodroma sp. 0 3 
shearwater/petrel 2 o 2 
Leach's Storm Petrel 27 5 32 
White-nimped storm petrel 11 5 16 
Red Phalarope o 3 
phalarope species 0 1 1 

Total Birds 55 16 , 

Number of Species 4 4 

Number of Hours 5.8 2.8 
* 

Nmber of Miles 36 33 

Birds/Linear Mile 1.53 0.49 

71 

5 

8.6 

69 

1.03 

‘j 

i 

\ 



TABLE 7. Sunniarv of Area D: South Equatorial Current Waters. 

Oil 

Species 4 6 7 8 9 10 20 '^1 
ml* 22 2i Total 

Pale-footed Shearwater o o 0 0 0 o 0 1 o 2 o 3 ■ 
Vedge-tailed Shearvreiter 0 0 0 1 0 0 0 0 b 1 2 4 * 
Sooty/Sl.-bill Shear# o o 1 o o o o 2 o o 0 5 
shearwater sp. 0 0 o o u o 0 0 0 1 o 1 
Dark-rumped Petrel 1 0 o’ 0 o o 0 0 o 0 o 1 
Juan Fernandez Petrel 0 o 0 0 0 0 0 1 o 3 2 6 
Phoenix Island Petrel 0 0 o o o o 0 o o o 1 1 
Pterodrom sp. 0 0 2 0 1 1 0 0 o 0 0 4 
Leach*s Storm Petrel 11 .7 49 0 10 0 0 8 •1 2 1 89 
Galapagos Storm Petrel 2 1 8 0 0 o 0 o 1 0 2 14 
vhite-ronped storm petrel 4 3 20 14 2 A o 8 1 4 1 61 
Red-tailed Tropicbird 0 0 o 0 0 0 0 2 1 0 0 3 
tropicbird sp. 0 1 0 o 0 o 0 o 0 0 0 1 

frigatebird sp. 1 • 0 o o o o 0 0 o 0 o 1 

Blue-faced Booby 0 0 0 o 1 o o O' o o 0 ^ 1 

Red Phalarope 0 1 1 0 0 0 0 3 o 1 o 6 

phalarope sp. 0 1 0 0 0 1 0 o o o 2 4 
Sooty Tern 0 0 0 0 0 0 0 0 

• 
1 0 1 2 

Fairy Tern 0 0 0 o 0. 0 1 0 0 o 0 1 

bird sp. 0 0 0 0 0 1 0 0 0 0 0 1 

Total Birds 19 14 81 15 U 7 1 25 5 U 12 207 

Number of Species 4 4 4 2 3 1 6 4 5 7 14 

Number of Hours 5.9 5.9 9.7 2.6 5.4 2.6 1.9 6.8 2.2 4.4 1.9 49.3 

Number of Miles 39 37 52 31 33 30 22 38 15 53 22 372 

Birds/‘*^inear Mile 0.49 0.38 1.56 0.48 0.42 0.23 o
 

• o
 

0.66 0.33 0.26 0.55 0.56 
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TABLE 8. Summary of Area E: Central Pacific Water Mass. 

19 Total Species 11 12 13 
March 

lA 13 16 17 18 

Pale-foot.ed Shearwater 0 o o 0 0 1 0 0 0 1 
Wedge-tailed Shearwater o 15 0 1 o 1 1 o 0 18 
Sooty/Sl.-bill Shearwater o 0 o 1 0 o o 0 1 2 
Dark-rumped Petrel V 0 

0 0 o 0 2 o o o 2 
Juan Fernandez Petrel 3 . 1 7 1 2 o o 0 0 u 
Phoenix I•/Tahiti Petrel o 3 o 0 1 0 o 0 o 4 
Herald’s Petrel o o 1 0 0 0 o o o 1 
Black-\d-r.ged Petrel 1 1 10 2 0 1 o 0 o 15 
Bonin Island Petrel ? 0 o 2 0 0 0 o 2 o 4 
^Taite-winged Petrel o o o 0 o o 

« 
o 0 1 1 

Pterodrora sp. 0 0 0 0 0 
* 

0 0 o 1 1 
small Fterodroma sp« 0 9 o 1 3 o 0 0 0 13 
shearwater/petrel o 0 0 0 1 0 0 o 0 1 
Leach’s Storm Petrel 0 0 0 0 0 0 2 1 11 14 
white-rumped storm petrel 3 5 0 0 0 3' 4 2 19 36 
Vliite-throated Storm Petrel o o 0 0 0 1 1 1 0 3 
storm petrel sp* 1 0 o 0 o o 0 0 0 1 
Red-tailed Tropicbird 0 0 2 o 5 5 1 0 1 14 
Idiite-tailed Tropicbird o 0 0 o 2 p 0 0 0 o 

iC 

phalarope sp. 0 0 0 5 2 o 5 o o 12 
shorebird sp. ' 0 0 0 6 o 0 2 0 0 2 

Parasitic Jaeger 2 0 0 o 0 0 0 0 o • 2 

Sooty Tern o 300 0 0 1 40 o 6 1 . 348 
Fairy Tern o 1 5 o 0 0 o 3 4 13 

Total Birds 10 335 27 11 17 54 16 15 39 524 

Number of Species 4 7 6 5 6 8 5 5 6 18 

Number of Hours 3.3 5.5 ■5.8 4.2 6.2 6.6 7.0 2.4 4.8 45.8 

Number of ^iles 40 66 69 50 74 79 84 29 44 535 

Birds/^inear Mile 0.25 5.08 0.40 0.22 0.23 0.70 0.20 0.52 0.90 0.98 

/ 
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TABLE 9# SDecimens Collected on Eastern Area Cruise No^ 

Species Number Collected 

Wedge-tailed Shearwater (^uffinus mcificiif.) 1 

Townsend’s Shearwater. (Puffinus piiffinus auricularis) 1 

Sooty Shearwater (Puffinus griseus) 1 

Slender-billed Shearwater (Puffinus tenuirostris) 1 
* 

Juan Fernandez Petrel (Pterodroma externa externa) 2 

Dark-rumped Petrel (Pterodroma phaeopygia ?) ■ 1 

Leach's Storm Petrel (Oceanodroma leucorhoa) (at least n? 
two races) 

Galapagos Storm Petrel (Oceanodroma tethvs) 13 

Red-billed Tropicbird (Fnaethon aethereus) 1 

Red-tailed Tropicbird (Fhaethon rubricauda) 5 

Red-footed Booby (Sula sula) 1 

Magnificent Frigatebird ? (Fregata magnifiirens) 1 

Red Fhalarope {‘Phalaropus fulicarlus) 5 

Pomarine Jaeger (Stercorarius pomarinus) 1 

Laughing Gull (Larus atricilla) 1 

Western Gull (Larus occidentalis) 1 

Sooty Tern (Sterna fuscata) 1 
t 

TOTAL 149 

100 of these were prepared as study skins during the cruise; 
49 were kept as frozen specimens to be sent to Wash. 
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APPENDIX A. Scientific Personnel Aboard the R/V DAVID STARR JORDAN 
on EASTROPAC 76. 

William Thomas SIO 

John Beers SIO 

Robert Hamilton 
• 

SIO 

Raymond Shuey BCF 

Gene Stewart SIO 

Kenneth Bliss BCF 
V 

Thomas Blaylock SIO 

Donald Seibert • SIO 

Arnold Mantyla SIO 

Tapuni Mulitauopele BCF 

Charles Worral SIO 

W'alter Bryan SIO 

James Coatesworth SIO 

Robert McClendon BCF 

Edvard Renger SIO 

Richard Crossin SI 

SIO— Scripps Institute of Oceanography 
EOF- Bureau of Commercial fisheries 
SI- Smithsonian Institution 
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appendix B. Data Collecting Activities on EASEROFAC 76. 

Weather; Basic weather data taken on every station. Surface salinity 
and temperature recorded continuously throughout the pelagic 
portion of the cruise by salinograph and thermograph. Sky 
picture taken every two minutes during daylight hours. 

Surface Chlorophyll; recorded continuously. 

Plankton Tows: a total of 12 made at intervals throughout the cruise, 

Micronekton Net Tows; twice daily (usually noon and midnight). 

Temperature and Salinity with De-pth; every three hours during pelagic 
portion of the cruise. 

Plankton dumping; once daily (1st leg of cruise only). 

t 

/ 

/ 

/ 
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4 APPENDIX C. Daily Abundance of Flocks (excluding •phalaropes)« 

i 

20 Feb. 1731 Western Gulls 7 circling 
1732 Vie stern Gulls, Manx Shearwater 6 sitting on H2P 
1735 Manx Shearwaters 26 tl 

1736 Brown Pelicans 12 traveling 
1755 Manx Shearwaters 11 It 

1832 II It 10 II 1 1 

1830 Cassin's Auklets 7 It 

-« 21 Feb. 0803 California Gulls 5 followirig ship 
1036 Larus -sp. 9 circling 

*•4 1 

1602 mixed -^rus sp. 8 It 

• 22 Feb. 1018 Black, Fork-tailed & white-rumped 
storm petrels 5 following ^p 

..-V ^ - 1630 Sooty Tern, Manx,Townsend Pink- 
footed Shearwaters lOOO'*' feeding over tuna 

1720 Townsend's Shearwaters 7 traveling 

1744 It It 5 tt 

1747 Sooty Tem,Towns. Shear, Fom.Jaeger 25 II 

1755 t| II II . 67 II 

1807 It tl It 119 feeding 

23 Feb. 0710 Sooty Terns S phalaropes 34 searching 
0750 Sooty Terns 13 traveling 

0755 tl II 7 n 

0810 Blue-footed Boobies • 9 
0859 Sooty Terns 10 It 

26 Feb. 0651 Sooty Terns 6 It 

0700 Brown Boobies 19 tl 

0703 II 11 6 tt 

0706 tl II 18 tl 

0707 tl II 5 n 

0709 II II 25 n 

1 V 0709 II II 7 II 

) 

0712 II II 7 It 

1 i 0712 II 11 14 II 

1 t 

1 0713 It 11 12 It 

] 
1 

0714 tl It 11 tl 

0718 It It 7 It 

1 0718 It tl 13 II 

1 
1 4 
1 « 0722 It tl 5 It 

1 • 
1 • 
1 i 0735 II tt 7 tt 

0730 II It 6 It 

1 A * 
1 • 
1 « 0751 tl II 16 tt 

1 f 
0807 tt It 7 II 

1 0813 tl II 13 n 

1 
1 j 

0842 tl It 9 tl 

■ 
1 0847 It II 9 tt 

1 1 1535 It II 9 It 
• 1 

1538 II II 7 It 

1 1 
1 J 1541 It / It ' ’ 

1 
II - It 

/ 

11 It 

1 1 
1 
1 ■ 
1 

1553 11 II 

• 
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APPENDIX C cont. 

26 Feb. 1607 Brown Boobies 16 traveling 
1615 Townsend’s Shearwaters 5 

f' 
II 

1629 Brown Boobies 17 II 

1709 Pomrine '^aegers 13 feeding on garbage 
27 Feb. 0642 Sooty Terns 7 traveling 

0650 Brown Boobies 6 11 

0651 fi If 5 II 

0652 11 If 13 n 
0701 11 If 6 11 

0708 ft Tl « 8 IT 

0817 ri tl 8 11 

0938 ft II 5 II 

1457 It It 7 IT 

28 Feb. 0922 Harcourt's Storm Petrels ? 5 sitting on KoO 
1440 Red-footed Boobies 

rri 5 following ship 
29 Feb. 0704 Sooty ■‘•erns 15 traveling 
2 March 1400 Leach’s Storm ^^etrels 5 over oil slick 

1420 II II II 5 , 11 II II 

1500 II 11 II 
• 7 II IT II 

6 March 1755 white-rumped storm petrels C J traveling 
11 March 0749 Juan Fernandez Petrel, Parasitic Jag . 5 sitting on K2O 
12 March 0725 Sooty & Fairy Terns, Wedgetails, 

Phoenix I/Tahiti Pet., small Pterod.326 feeding over tuna 
13 March 0840 Fairy Tern, Juan Fernandez, Black- 

wing, Bonin Is. ?, Herald’s Petrels 21 traveling 
16 March 0915 Sooty Terns 39 feeding over flying fish 
18 ^\rch 1525 Sooty and -^airy Terns, Bonin Is. Pet . 9 feeding over tuna 
26 March U35 Sooty Terns, Wedgetails 5 traveling 
27 March 0836 white-rumped storm petrels 5 II 

28 March./ 1505 Sooty Terns, Wedgetails UG feeding ccT-er tuna 
31 March 1300 Sooty Terns, Blus-footed & Brown 

Boobies, Laughing Gull ' 720 feeding over sailfish 
1307 Sooty Terns, ®rown Boobies 23 feeding over shark 
1315 Brown Boobies 8 feeding over-sailfish 
1317 II It 6 sitting on n 0 

1 1322 " " , Laughing Gulls 42 feeding over fish 
1342 II 11 

'X 9 traveling 
1655 Sooty erns 6 II 

1712 Sooty Terns, Brown Boobies, Pom.Jaegt ► 59 feeding 

i 

/ 
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Date d/ Ship ( _) Cruise Ho, 

Organization Recorder Cya/, 

Sunrise: 

Sunset: 

Time 

Time 

07 0 5 Position: Lat. ^ / , 

Position: Lat, , 

Long, h3> ^ 

Long. I -^4^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 
2. 

5. 

Hourly Positions: 

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

0100 I- 

0200 
0300 
0400 
0500 
0600 
0700 
oSoo /y 3'3 3 
0900 .JA-- ^9 
1000 /J 3- ^3 
1100 / / ? 
1200 :2. / y 3 * / ^ 

1300 / / .3'0 </ 
1400 ' ** «< It f i 

1500 r3S‘~c>]:2~ //3'03 
1600 JL4/ - srz^ 

■ 

1700 / / 2-' V ^ 
1800 \ 1 >

 
H

 //^ '3V 
1900 '^4 // -2 / 
2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



Date ^ Ship T c V / >-•« ( ) Cruise No. 

Organlzat ion Tl' ^ Eecorder 

Sunrise: Time Q4y^ Position: Lat .:23--6'3 ■ Long. //O -/ 7 

Sunset: Time /XI- Position: Lat. Long.^ /cS -Xr~^ 

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 

5. 

Hourly Positions; 

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

0100 1- 

0200 
0300 
0400 
0500 
0600 
0700 IIO-I'/T 
oSoo //O - 03 

0900 
1000 Jo9- ^0 
1100 /c>9 -^9 
1200 -18 / - < 7 
3300 z-2. -/ 0 
1400 2.^-03 /<o cTr 
1500 ^ c 
1600 zz-Vs? j 0 2, r 
1700 31/ - V/ 
1800 /O ''3 
1900 
2000 
2100 
2200 
2300 
2400 958b-SI-MNH 
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Date ri::- 
Ship >-> ( ) Cruise No. 

Organization Recorder r 

Sunrise: Time O_ 

Sunset: Time /75-? 

Position: Lat. , Long. 

Position: Lat. Long. 

Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = / / ^ 

Miles travelled from sunset to 2U00 hours = 

_TIME OF FIX TYPE OF FIX LATITUDE_LONGITUDE 

1. 
2. 

3. 
4. 
5. 
Hourly Positions; 

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

0100 1- 

0200 
0300 
o4oo 
0500 
0600 i2-£) - o'/ /0^-0'2- 

0700 Z2^-0-2^ 

0300 i *7 V 
0900 i /osr^ ;?‘7 
1000 
1100 JOS'-/ 7 
1200 ../9  
1300 / 

1400 /OY ~Y- <7 
1500 
1600 L A/ -t 1 

1700 
1800 
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2000 
2100 
2200 
2300 
2400 
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Date /9^ Ship ' /J ) yV-i ) Cruise No. / ^ 

Organization Recorder r . ■ 

Sunrise: Time 06, to /7-iS6 Long. / 6) :x~ZL 

Sunset; Time LZ^t^ 
Position: Lat. 

Position: Lat. /63.f , Long. ^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to SLOO hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

5. 
Hourly Positions: 
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Sunrise: 

Sunset: 

Time Position: Lat. 

Position: Lat. /V , 

Long. -Oy* 

Long. /O 2^- ^ ^ 

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 

2. 
3. 
4. 
5. 
Hourly Positions; 
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Date 2- Ship JWc/a7-) ( ) Cruise No. T^Cg 

Organization ! Recorder Cau>f- 
" " / 

Sunrise: Time O(o // Position: Lat. / Long. ^^ 3 ! y 

Sunset: Time f S Position: Lat. 3^, Long. 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = / O 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 
4. 
5. 
Hourly Positions: 
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Date ^9 shipjT^:^^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 
4. 
5. 
Hourly Positions: 

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

0100 
0200 
0300 
0400 
0500 
0600 //'07 /O b'~ CuS " 
opo / 0 -if ^ /o 0 ^ 
0800 lo ' vV / 0 c 
0900 Is ts 

1000 ft *• 

1100 / 0 5~~ 0 3 
1200 €i j » 

1300 ^ * it •* 
1400 ' i 1 K If 

1500 < «t ~ H 

1600 if 4 f 

1700 /c 23 loy - 0 -2- 
1800 to ■■ / c )r~ / 
1900 • 

2000 
2100 
2200 
2300 
2400 958b-SI-MNH 
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Date Cruise Wo. 7^ (O 

Sunrise: Time^^ / ^ Position: Lat. § , Long. /OS ^ 

Sunset: Time / S' 1 7— Position: Lat. 0 O ^ 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 

6‘ 

f ^ 

LONGITUDE 

2. 
3. 
4. 
5. 
Hourly Positions: 
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Date ~ > L-■- Ship_(_) Cruise No. 

Organization ' ^ S / • Recorder ^_ 

Simrise; Time v j Position: Lat. ; , Long 

Sunset: Time ' > Position: Lat. , Long 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2i<-00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 
4. 
5. 
Hourly Positions: 

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

0100 1- 

0200 
0300 
04-00 
0500 
0§00 ✓ 
0700 / 

'f 

0800 
0900 t I 

1000 < 

1100 .* * 
* 1 

1200 T J 
1 

J J 
. 

1300 
i4oo ■ f 
1500 ^ i 

1600 
1700 
1800 
1900 -3 

“ 

2000 
2100 
2200 
2300 

2400 ’ 958b-SI-MNH 
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Date i Ship 

Organization_ 

_(_) Cruise No. 

Recorder 

Sunrise: 

Sunset: 

Time Position: Lat. _ ‘ ^ ^ 

Position: Lat. , 

I^ng. 

Long, w-^ Y - • 

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 

2. 
3. 
4. 
5. 
Hourly Positions: 

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

0100 
0200 
0300 
o4oo 
0500 
0600 /c>^ -^7 
0700 L -2^ 
0800 to 
0900 t - ** 

1000 /< ^ << H 

1100 
1200 i/K 

*4 

1300 V- '2. 10<-/  Xd- 

i4oo *• 
< . 

1500 « * * * 
4. 

1600 ••1 i ' 

1700 V' /oY 'Jris 
1800 Tf~7o^~ /OH 6-?; 
1900 
2000 
2100 
2200 
2300 
2400 958b-SI-MNH 
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Dat e Ship 

Organization_ 

_(_) Cruise Wo, 

Recorder 

Sunrise; 

Sunset: 

Time jc O/ 

Time / ^ /^S 

Position: 

Position: 

Long. / ^ 

Long. ~ / 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE_LONGITUDE 

2. 
3. 
4. 
5. 
Hourly Positions: 

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

0100 
0200 
0300 
o4oo 
0500 1 

0600 -Vy /c>s 'Oy 

opo .32. - Vo 
0800 - ■? 0 / 0 tr - 0 / 
0900 
1000 
1100 *» *■* 

1200 ( * / 0 y - / 0 
1300 1 - *-< <■ *. it 

i4oo i ' ‘ • t4 

1500 t *■ i K ir 

1600 1 V / ojr ~ 47 
1700 32- - 2 ^ 
1800 
1900 
2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



Date 

Organization_ 

Ship_(_) Cruise No. 

Recorder 

Sunrise: 

Sunset: 

Time h 

Time /<f/i' 

Position: 

Position: 

Lat. O O 

Lat. O 

Long. /^ 

Long. /OS ~ jO 

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 

2. 
3. 

4. 

5. 

Hourly Positions: 

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

0100 
0200 
0300 
o4oo 
0500 T< ' 4 , ■ c ^ ^ ^ i > 

\ 

0600 i6<r- 0 '2. 
0700 /“> “ST 3 N yo:s^-o 2^ 
0800 n -VP A/ / 0 ^ "0 ^ 
0900 1 * * t ^ it 
1000 Ik «-« i V 

1100 4r-%. i 3 *■ * 

1200 0 - t A/ lOS'-oi^ 
1300 t ^ i • tv ** 
1400 t *. < « » t 0 

1500 t \ t % - k* 

1600 0 ~39/t/ / /p- 
1700 0 3?^ / Oi - / '7- 
1800 Q - P7yi/ /O / / 
1900 
2000 
2100 
2200 
2300 
24oo 958b-SI-MNH 

Rev. 9/28/66 



Date'V^/^/^t- ^ Ship ( ) Cruise No. 
/ 

Organization Recorder 

Sunrise: Time ^ ^ 

Sunset: Time / ^^ 

Position: Lat. ^ ^ Long. 

Position: Lat. / , Long. ^/St 

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 

2. 
3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
T>t_C4jesr~ 

0100 1- 

0200 
0300 
0400 
0500 
0600 C -^5'V 
OTOO 1-0/ f os. 
0800 /' // / 0 0 A 
0900 1 1 

1000 M ii 
1100 /- ,3 /os~- 0 ^ 
1200 • < it 
1300 Si h 
1400 t> 
1500 Si. - it 
1600 L-'i. /OS >7 
1700 /- zo /oS- /C. 
1800 .j ' U f iO^ ~ /<V 
1900 - 

2000 
2100 
2200 
2300 
2400 958fe-SI-MNH 

Rev. 9128/66 



Cruise No, Date^' Ship ( 

Organization 

Sunrise: Time 

Sunset: Time /S' 

Recorder 

Position: Lat.^^^ 7 ^ ^ 

Position: Lat. ^ " ^3"S, 

Long. /o9 - b 7.^ 

Long. /O^-OS 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1, 
2. 
3. 

4. 

5. 

Hourly Positions: 

9581S-SI-MNH 
Rev. 9/28/66 



Miles travelled from 0000 hoiurs to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 

4. 

5. 

Hourly Positions; 

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

0100 
0200 
0300 
0400 
0500 
0600 5^-0 y t j " 
0700 /OV~^ 0" 
0800 
0900 L 

1000 *-K < i 
1100 •-< 

1200 S'S3 /O^ 
1300 ^ 4 
i4oo s- 

0
 

0
 

lr\ 
H

 4. c 

1600 
1700 
1800 ■r' V <p 
1900 

V 

2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



1 

Date 7-7^%?=^. Ship_(_) Cruise No. 

Organization_ Recorder_ 

Sunrise: Time ^OS Position: Lat. 7"^ S^ Long. /C>^ O ^ 

Sunset: Time / cf Position: Lat. ^ -U75, Long. /O ^7 

Miles travelled from 0000 hoiars to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

time of fix type of fix IATITUDE_LONGITUDE 

2. 
3. 

4. 

5. 

Hourly Positions; 

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

0100 
0200 
0300 
o4oo 
0500 
0600 7 'S y /o J - c 0 
0700 "7 /os ~co 
0800 0 ^ /C>s~- c> 0 
0900 i't 

1000 *% 

1100 /OS'"- 0 \z 
1200 1 0 
1300 Ct 

1400 ii 

H
 

0
 

0
 

h 

1600 
1700 ~r~nr~ /OV ~ 
1800 / 6 V - IT T' 
1900 

* 

2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



, fC) Ship ( ) Cruise No. 

Organization Recorder 

Sunrise: Time ^ 

Sunset: Time ’'Z ^ 

Position: Lat. ^ 

Position: Lat. 

LonK./^-’i ^^3 

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 

2. 
3. 

4. 

5. 

Hourly Positions: 

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

0100 
■ 1 

0200 
0300 
0400 
0500 
0600 /os'-oy 
0700 fO ~o 2^ t a 0 -2- 

0800 /o.'/ ^ 0 '2 

0900 Ci 
1000 t‘ •>« 

1100 
1200 10-19 

1300 w 

i4oo ' \ 

0
 

0
 

l
r
\

 
rH

 u 
1600 t s 

1700 lD~;>-3 /O'f ~ ^ y 
1800 /O 3 3 /o </ -b 

1900 
2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



Date y^/td'X /A ^ Shlp_ ( ) Cruise No 

Organization Recorder 

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. 

4. 

5. 

Hourly Positions: 

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

0100 
0200 
0300 
oi|-00 
0500 
0600 /0^~~ c 0 
0700 - 0 (0 /c 3'— c c 
0600 / 6j~' a 0 

0900 t « 
1000 
1100 t L u 
1200 * f 

1300 Ck 

1400 
1500 V 

1600 :2-L 
1700 /0^-T9 
1800 / 2--^^ 

>
 

0
 

1900 
2000 
2100 
2200 
2300 
2)<-00 

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



t 

Date /-s^ Ship 'jZj/a ( ) 

Organization Re c or der 

Sunrise: Time O C 03 

Sunset: Time I ^ I 8 

Position: Lat./V'O"^ , 

Position: Lat. 3 , 

Cruise Ro. 7^^ 

Long. / 0 H S 

Long. ■ J ^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2h00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 

4. 
5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 
UO c S t" 

0100 
T- T- 

0200 
0300 
0400 
0500 
0600 
0700 / ~ / S' /iV-ST-iT 
0800 1 
0900 /.irjl 1 
1000 /v-yy 1 /ci 
1100 •i < \ 
1200 /V-5'c /os"- cc 
1300 H-'S^ jcs-0 1 
i4oo /S'-OS’ / 0 5” - 0 i 
1500 i f ~2i- / 0 b"' o' c r 
1600 /f-31 loi-cj 
1700 •. 1 ' 
1800 » { 
1900 1 S' ' \ 
2000 
2100 
2200 
2300 
2400 1 " 

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



Date .7 ' 13 
1 5U1/.U c' 

Ship ( ) Cruise No. / v 

Organization Recorder 

Sunrise: Time o C c 3 Position: Lat. / C ^35 ? Long. /C) 

Sunset: Time /G Position: Lat. j ^ 5\ Long. /Ci 

Miles travelled from 0000 hours to sunrise - 

Miles travelled from simrise to sunset 

Miles travelled from sunset to 2^00 hours = 

71 

TME OF FIX TYPE OP FIX LATITUDE LONGITUDE 

2. 
3. 

4. 

5. 

Hourly Positions: 

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

0100 
1- 1- 

0200 
0300 
0400 
0500 
0600 IG >-{3 / 0 i i2 L70 L 
0700 /G r.) / c S'-O 1 ' ^ 7 /T [• j 
oBoo i7-cW /gS'-or . 

, 
1 i 

1 

0900 U2-lf 1 ‘ 
i ( 

i 
1000 % f 

1 
\ f 1 

1100 4.1 4. ( f 
» t 

1200 * t [ 
1 

1300 H if / > f T- 

1400 / ()$ cl lie 11 1 lo 
1500 i7- 10 c 1 
1600 n - > / /or -c' i 

"t— —— 
3crr 

1700 ii ^ A 
1800 1 Oi - c i / ___^ \ / 
1900 
2000 f 
2100 
2200 
2300 
2400 

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



Date ^ ^ - l‘-l-C‘S Ship 0 • >5,3 ( ) Cruise No. ^ 

Organization Recorder 

Sunrise: Time O Uo-2 Position: Lat. / ^ Long. / 0 b ’ g 3 ^ 

Sunset: Time Position: Lat. /V “cSO ^ Long. /CS - oy 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2^00 hours 

_TIME OF FIX TYPE OF FIX LATITUDE_LONGITUDE 

1. 

= yo 

2. 
3. 

4. 
5. 

Hourly Positions: 

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

0100 T- 

0200 
0300 
0400 
0500 
0600 II-CIL' / 6 ^-'C i y / 0 .3- 1 'Z<^ 
opo i3^ii / 0 f -c i » ' 

oSoo ! 9- 2\ /o> -0 H » . 

0900 I V /Oi -c 9 t ft •% > • 

1000 i ^37 / c S ~ 0 W < 1 M C ft. 

1100 0 .0 'E 0 .. 1 y V 
1200 tk U H 
1300 K* H 0 « 

li|-00 / ^l -3f / 0 i -c 14 • * 

1500 •i .1 

iho /oy- ® 
1700 - S~ -7 /oS~ - 0 / 
1800 ic - y i2- / 0 y - 0 s'" 

1900 
/ ■ 

2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



Date "b ^ I ^ Cr^ Ship O-’5 ( ) Cruise No. 

Organization Recorder 

oQ.oQ> c . 

Sunrise: Time Position: Lat. / h '2l> Long. / 6 <o c- o 

Sunset: Time Position: Lat. ^ISp "■? 0J5 Long. / ^ 7 - py 

Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OP FIX LATITUDE LONGITUDE 

Hourly Positions: 

Time Latitude 

S< ^ 
Longitude Wind Dir. Wind Sp. Wave Dir. Wave H^. 

Lu 1- 

0100 1. 1- 

0200 
0300 
0400 
0500 
0600 / 0 5' - Vi / T-o 'i-o /■7-C 
0700 /o 10 r r f 
oaoo /OC - / I 

■ 1 
r 

0900 i 7- / 0 Cc. 1 7 • i 

1000 i7-H2 Vc'C 2 i 
1 

1 1 
1100 /7-.? 2. /c'L 2 7 V S' ' >1 If V 

1200 1 y-'x-'L / c 4 J 3 1 Z 0 / C c c> 
1300 /7W( /o t 37 1 1 1 
1400 17 -g < / c L -7 V.- v!/' i S/' s/ 
1500 / a 0 27 /z 0 
1600 /c C 5- 1 1 j 
1700 / ^?-c V i 1 

w 0
 

0
 

C
O

 
H

 y *7-/c -T- - 

1900 
2000 
2100 
2200 
2300 
2400 

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



t 

4 

Date 3 - I L ' L ^ Ship D^_(_) Cruise No, 7^ 

Organization_ Recorder 

Simrise: Time o < C Position: Lat. / 7^ ^ ^, Long. / 0^ ^Zo ^ 

Sunset: Time / ^ J 6 Position: Lat. I I H S ^ Long. / C 7^- 3 O s^- 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2. 

3. 

4. 
5. 

Hourly Positions: 

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

0100 1- 

0200 
0300 » 

0400 
0500 
0600 ~TVT? j ao* 

A ■ ■ 
I X ) a. c Co 

opo / V-i >  /C^ -2.^ f 
* 

0800 / 6 ST - 3 c 
0900 / i - S' 1 /OS’ 3C 
1000 /OS' -‘/'Z. 
1100 t3-Uc / 0 y - V S’ 
1200 /3-1I , / 0 y - f 3 
1300 / C <7 - 0 0 'if 
1400 13 0 <: / 0 ? - <5 (0 1% 0 H 
1500 ta - 9^ /07- /-z. 
1600 I 2 -V/ / 0 ^ - / S' 
1700 —

1 

0
 

1 / 

1800 12 / 0 7.2 7 4 S f* N r 
1900 
2000 
2100 
2200 
2300 
2400 

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



Cruise No. 

•• 

Date_~/7-C§' Ship Dai^ J S'fe-' 

Organization Recorder 

Sunrise; Time (<•■ 2> 7 Position: Lat. / O'^ ij' S, Long. 

Sunset; Time / ^ V<S^ Position; Lat. 3c sS* , 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. 

LUi__±y'i^' 
j I 7. oo ' i-s- 

1 

3. 

4. 

5. 

Hourly Positions: 

\ 

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



Date 3 " / C.V Ship vic cI A *-1 (_) Cruise No. !(. 

Organization _ Recorder 

*—7 ^ ^ 
Sunrise: Time (T* C.'■/o Position: Lat. / ~ ) 3 J ^ Long. I /( - ^ 

Sunset: Time / ^ 7 Position: Lat. ^ S S , 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 

2. 
3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
S -g) 4_ho g. \ * 
0100 / •'2-0 I c TTc <4. 
0200 1 f 1 

0300 
i 

o4oo ]- 
1 

0500 
1 

0600 •7-2-0 /II -S 7 
i 

opo 7 • < g 111 ^^7 ' 

0800 4.? 0 
f’ — ■■ • 

' 

0900 it 
1000 M • i 

~ ..--j 

1100 • 

1200 1. • it 

1300 7~ci II1' 
i4oo 3" 3 , II-s 7 
1500 L,-Ha ii 1-5-7 
1600 4 ' ^<=1 1 
1700 1 * <•1 1 

1800 4--IS- 7 7.--far r / 
% 

1900 
2000 
2100 
2200 
2300 
2400 -—-- 

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



0*^vvJ ^ 

Date 2) ^ i Ship \\ ot (_) Cruise No> ^ C? 

Organizat ion_ Recorder 

Sunrise: Time 6 ^ V Co Position: Lat. ^^ 7 ^ Long. / / O V 

Sunset: Time Position: Lat. Si ia^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to simset 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX lATITUDE LONGITUDE 

1. 
2. 
3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
 5 g h^ g 5  
0100 T- 

0200 
0300 
0400 
0500 /.rc i -o- /.ro 3 
0600 V-rr / / '2 -c ^ ' ♦ \ 
0700 V'VJ //Z' or 

i' 1 j ' 

0600 V-:^3 . .^/2 ~cr 
0900 H- 2 C //Z-o C 
1000 / / Z ' 0 U N > r > f * 

1100 w - f 0 . / / Z -0 4. 0 y 0 oS' <Sc: ^ 3 
1200 * 1 1 
1300 H - c 7 // z-£) r 
i4oo Ji- Co ,/z-os t 
1500 3-WS’ II 2.-03 I 

1600 0 - "1 3 1 i 7. ^ c 2^ ■ 

1700 3 - H 3 / / 2 -O-^ 
1800 .3 ~H o / / Z -d 2. > > > f : 
1900 1 r~i~- oc 
2000 
2100 
2200 
2300 
2400 

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



Date 3 -xo - G? 

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 FIK LATITUDE LONGITUDE 

2. 
3. 

4. 

5. 

Hourly Positions: 

Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
-SoCl 4 4 t/O ^ 
0100 1- 

0200 
0300 
0400 
0500 
0600 1-33 / / X -o-^ e L c- 01 1 3 c c / 
0700 •a-2.x 1 / X -ol 1 
0800 'l-t? JIX - C Z 
0900 
1000 w •-« 

1100 Li 

1200 u «♦ 

1300 
•1-i < 

0
 

0
 •J 

0
 

1 /I Z - c Z >1 V V V / 
1500 1 - 1 i Z - 0 0 d7o 0 ^1 /5 d 
1600 1 - w*? CiZ- CC 
1700 ti M 

1800 / - LI / - j'f 
1900 _3V_ f { > ' r 

2000 
2100 
2200 
2300 
2400 1 — 

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



Date 3 ~ ^ I 

Organization 

Sunrise; Time O ^-3*? Position: Lat. O"*-/13 , Long.///'"- 

Sunset: Time / S Position; Lat. / - <?7 , Long. )C:( ^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 
2. 
3. 
4. 
5. 
Hourly Positions; 

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

, 0100 T- 

Lai. 0200 

< 0300 
c 0400 
t. 0500 
-r 0600 O-ZH / / / ' 6' 7 0 c 0 i / 5'o 
6 0700 C ■ 12. ///-'Tv 

L r 0 -01 / i / - 5^6 1 Lc' 
^' 0900 O-il 11 I-Sc 
to 1000 0 - i /(- S 
n 1100 0^50 

1200 > ♦ ' 1 
f i 

^ :i300 1 • « > 0 7<i c S* 0
 

0
 

1—
1 

. -1: > 
1500 o-v.r nti'3 0 ? e> e ^ 
1600 0 n i€z ■ I 
1700 Cl i.* 1 

0
0

 
0

 
0

 

0 11) -^'2 i 
1900 01-10 I//-S 1 f > } 

> L' 4 
2000 
2100 
2200 
2300 
2400 

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



Date 3 (o5 Cruise No. / v Ship Ji^kL h(Be r ) 

Organization Recorder 

Sunrise: Time 0 63? Position: LatLong. / (/ 

Sunset: Time 1%H C Position: Lat .3-75’/^, Long. //o 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to SLOO hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 
4. 
5. 

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



*2,3 
Date 3 C ^ Cruise No, 

O (< V 1 e-l 3 k' k/ 

Ship (\3cf) 

Organization Recorder 

Sunrise; Time 0^3^ 

Sunset; Time 

Position: 

Position: 

Lat. V - h :] X 

Lat. 6 ~37 aJ, 

Long. /1 / IK-' 

Long. !t ! ' ^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to SLOO hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

2. 
3. 
4. 
5. 
Hourly Positions: 

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



I 

Date 3 C S 

Organization 

A ' J iX.^ 

Cruise No 

Recorder 

Sunrise: Time Q (p 37 

Sunset: Time / V V ^ 

<! c f 
Position: Lat. 6> ^ , Long. // / ~ *7 7 

<J3 2_ nj Position: Lat, - Long. // 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

Hourly Positions: 

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

0100 
T - ' ■ ■ T- 

0200 
0300 
0400 
0500 
0600 111-^7 oae H CC c L> 
opo 7-03 /// -ri 
0800 7-/7 Hi - 
0900 (n-S'7 
1000 7 -J3 r hi - c\ 

1 

1100 M 
1 

1 
i 

1200 M V ■'i./ ■ 

1300 7-ii / < 2 - 0 ‘I OG C i ^ . ! 
itoo 7-5' C ! I'l-c L. 1 i 

1500 hZ-oc 
1600 y-1 / // 7- -c 0 1 

1700 A - /6 // -c> i- 1 j _ 
i 
i 

1800 //2-c^ 'I/* V 

1900 
~ r 

2000 
2100 
2200 
2300 
2400 

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



Date Cruise No. 74 
O rt x* -'J 5 ^ 

Ship ySav^i-Li^ (_Gc_£_) 

Organization_ Recorder_ 

Sunrise: Time Position: Lat. /•- 4^, Loug. / /Z - C3 

Sunset: Time j ^3 ^ Posit ion: Lat. A/ ^ Long. // 3 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to SLOO hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2. 
3. 

4. 

5. 

Hourly Positions: 

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

0100 T- 

0200 
0300 
ohoo 
0500 
0600 9 - T-C i 1 2-03 07o r Z. 0 7& 
0700 i,* 1 

0800 it 
1 

1 
0900 ‘^-37 / 1 2- ‘^v 
1000 U'L- 07 

1100 M ( i 

1200 U 

1300 ( t 1 f 
1^00 ' 5” //2 - c V 

f NT i/ - 

1500 fu-c S' / / 2 - c V o7 0 / Y o7o c 
1600 / d - 21 / / 2 - 0 iT 
1700 t i i. • 
1800 /o 11 1 _ 

1900 10 3 a 11 i f 
2000 
2100 
2200 
2300 

2400 958b-SI-MNH 
Rev. 9/28/66 



Date 3 ~2.C- 
cl 

Ship \\c^J iX ^ ( Be F ) Cruise No. 7^ 

Organization Recorder 

Sunrise: Time Position : Lat. // ' VC Long. ^ % ' O / cO 

Sunset; Time / ? -j Position: Lat. Long. / / i /6^ ^ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2^4-00 hours = 

TIME OF FIX PIPE OF FIX LATITUDE LONGITUDE 

1. 

2. 

3. 

4. 

5. 

Hourly Positions: 

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

0100 T- 

0200 
0300 
0400 
0500 
0600 ill - 0 i OGo id d7c C 
opo It-SI )i 1 ■ _ 

T 
\ 

0800 1! - fS 111 'S^z. 
f 

V V r > V 

0900 -
1 

1 C
! 

it >- OC^kZ 1 c 0 GO 3^ 
1000 / I - It n t- y® 1 
1100 «/ *-» 

' M ■ ■ ■ 
p 

1 

1200 
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Date 3'2-7 ""45* 
D Av*' 

Ship ( Kc ) Cruise No, / Cg 

Organization Recorder 

Sioirise; Time 0^21 

Sunset: Time / 3 j 

Position: 

Position: 

Lat • ^3 * 3 2 A-* f 
c- • 

Lat. y V - 2 

• <* f 

Long. / y ^ t3’2> 

Long. yC- 'co 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to SLOO hours = 

THiE OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2. 
3. 

4. 

5. 

Hourly Positions: 

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

0100 1- 

0200 
0300 
0400 
0500 
0600 /.3.-Z? 0 JD C 1 c c fo 
opo /3-37 1 / .1 
osoo /3 -'/? 

r 1 
0900 . - IZ i 
1000 1 i' OS' 1 ic -c^i 1 

t 

1100 It 1 
1 ... 1 

1200 ii i4 
-1- 

1 . i 

1300 n »# 1 \ 

itoo tt > 1/ V V 

1500 /1 / 0 <? - f‘v 035 t f 0^0 
1600 iH'i2 70 9 - S3 \ • 

1700 * i 1 
1 

1 1 
1800 JH-22- J C Oj- 

1900 ! IC SI - V3 > ✓ 
2000 
2100 
2200 
2300 
2400 958fe-SI~MNH 

Rev. 9/28/66 



DsiiiG 2-^Co iT SlijLp ^ ^ ) CriiiSG No. 74- 

Organization__ Recorder 

Simrise: Time oGj 3 Position: Lat. / 0 , Long. /o&' 

Sunset: Time Position: Lat. , Long. /<57^- V'z'^ 

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

0100 
— 

0200 
0300 
0400 
0500 
0600 / 5' - / J ic^ r? o3c <9 03 0 C3 
opo /ojr 

osoo 1 IQ'S 1 
0900 i ^ Jci-3? 
1000 / n b" t to o3vi 
1100 it if k 

--1 
1200 1 c 3 2.,r i 
1300 TcTU \ J i- 

r' vv 
1400 /C^ 'O i /^^y-o s 03 ^ ^ s C.C 

1500 
1 

1600 ' JL. (7 ! C7-H<S 
1700 Lt 

1800 
1900 io7~37 >’ *■ / V 

2000 
2100 
2200 
2300 
2400 958b-SI-MNH 

Rev. 9/28/66 



Date 3 - ' C? S' Ship (JSlSJ^) Cruise No. 

Organization Recorder 

Simrise: Time ‘i C-cl 

Sunset: Time 

Position: Lat, / 7“2/ Long. / C} (o - ^ / 
«* 

•- > 

Position: Lat. I S f I , Long. / d S 3Z. 

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 

Hourly Positions: 

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

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



Dat e 3 ^ 3 i - Ship J ( Oc h ) Cruise No. 7 

Organization 

Sunrise: Time 

Sunset: Time 

Recorder 

^ ^ ^ c H w I f c c y b ^ 
' Position: Lat._, 

Position: Lat. /' y- £3^ , 

O 7 C c 
Long._ 

Long. y O C- / 2_ 

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

0100 T- 

0200 
0300 
0400 
0500 
0600 /P a ^ a M 1 ^ 0 a/ 3 * 
0700 u 
0800 <v 
0900 It <-* 

1000 M -c ^ /cr W -3 7 y.: d*•< S--C 
1100 f c 7 c 9 -M7 1 ! 
1200 n -ti /o V L vlr  . -JC.. 
1300 / c S'* < 0 2-^^^ C: z Sc 1 
i4oo / / c b'-Xl j f 

i 

1500 / ‘7 -3i 1 0 .<* r' V 
1§00 J^c S-'^ M 9 S 0 2 Ss C 2- 
1700 ( - H H j.-f-tL t 1 
1800 / cC c 5' 

1 
1 

1900 i V-5? /D G- / f r J 
2000 
2100 
2200 
2300 
2400 - 

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



Date / - / ~ ^ Ship T,-. ^.-I t. ^-. ( R c i- ) Cruise No. ( (o 

Organization_ Eecorder 

Siuirise: Time OQ Cj Position: Lat. 2^0 - fz. , Long, ^ O - o 

Sunset: Time Position: Lat. 7-2 ~d i , Long, / 1 o - i 3 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2^00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2. 

3. 

4. 

t • 

Hourly Positions: 

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

0100 
— 

0200 
0300 
0400 
0500 
0600 10 / 0 ^ 'C 7 3Xc' 0 32.0 3 
opo C 1 UT~TT~ t 

0800 7 t -c 3 .. 
0900 2-/-OS’ 1 C ^ 'Wc 
1000 / C 1 

1100 / 0 *7 - c z 
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1200 7-/' i13 r t “V ii' 

1300 2 1 / 0^7-23 Cl i 3 C, 3 
1400 2-i'3 r y 0 9 "3 2- • 

1500 •L 1'Hz. 

1600 X ( - M <f 
1700 71' / / C - 0 0 
1800 l2-<- Z / / 0 - C 
1900 22-0 C // S* s 

■ 
i ir 

2000 
2100 
2200 
2300 
2400 958fe-SI-MNH 

Rev. 9/28/66 



Date Cruise No. 7g Ship (I3>cr ) 

Organization_ _ Recorder 

Sunrise: Time O Position: Lat. ■2-3 ' o? , Long. / f 0 -23 

Sunset: Time / S ^ 4 Position: Lat. Z^/-o7 , Long. n ) -~LL 

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 Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
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— 
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0600 2 3-oS- //o ZV 
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>/ •4 
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1500 2-3 'i/ l / /O -5"/ 
1600 / / /- c 2 
1700 23-5“ 5' /// ' /( 

1800 2 V-0 1 1 1 1 -T-C 

1900 1 i c n 1 1 > r ‘ V ' 

2000 
2100 
2200 
2300 
2400 ' 958b-SI-MNH 

Rev. 9/28/66 
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:do not fill in shaded areas at sea) 
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BT AND ENVIRONMENT 

1 2 

-0- 1 Q 

sheet. 

r?eP!g'tgi.T!iy.ri." 

VESSEL rVoTc) 
CRUISE 

NO. <9 0 7 
LOCAL 
MONTH <9 3 

LOCAL 
YEAR <3 

BT INSTRUMENT NO. 

/Up ifp 
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TIME ZONE; 

.SHEETS 

LOCAL 
DAY 

LOCAL 
HOUR 
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LATITUDE LONGITUDE 
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SLIDE 
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WAVE 
DIR. 
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BT AND ENVIRONMENT 1 - 

1 2 
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LOCAL 
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HUM. 
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;do not fill in shaded areas at sea) 
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^if p f vu/ cy 4/g TIME ZONE; 

VESSEL 
0 3 

CRUISE 
NO. 0 0 O if 

LOCAL 
MONTH 

LOCAL 
YEAR 

^Vo > 

LOCAL 
DAY 

LOCAL 
HOUR 

^- 

g 
o 

V«» 

LATITUDE 

Nm..- 

LONGITUDE 
bt slide 

NO. 

THERMO- 
CLINE 

nFPTH(M) 

SURFACE 
TEMP.(®C) 

SURFACE 
SALINITY 

BOTTLE NO. 

10 METER 
TEMP. 

wind'^ ^ 
BAROM. 

WW' 

A'EATHER < 
UJ 
CO 

-yV,:.; 
, *< . 

CD 
cn 
> 

1 

SUR. 
OX. 

SUR. 
PROS. M CL. 

AIR 
TEMP. 

REL. 
HUM. 

WAVE 
DIR. DIRECT SPEED 

w w - mmaBSBg mmm w m "TTrryT'- 2*4 ■ If 
54 55 56 57 58 59 60 61 62 63 64 65|66 67|68 69 

0 ( / a 

“W* 

o 

Trtr" 

I 
O 

o 6 

^ w 

0 
o 

5" 0 
1 

c? 
s 

^ ■ 
iaatuL 

s. 6 

2^. au^. 

<2 r / / / 3 3 3 ?? c 2 2^ 0 r 

0 a / 0 0 

£ 

/ t:p / =2 P o o 
. 4 

« 
• 

2 G 
f 

<7^ / f / / 0 2 1 / 2 G 2 

0 / o / 6 G 

—t— 

0 o 0 5“ 0 o 
•4 

4. 

2 6 G / <5 / 0 2 1 / 2 & C 2-^ f 2 

6 / a. o O / 0 5 o P 0 0 s G 0 / / 3 / 1 6 
/ /> 3 ? 2 

O / 

0 3 ( B 0 0 / O 

—i 

( 2 

1 

0 r o o 
* , 

'• \ 
L 

.'S f > 
/ / / 3 s. 1 3 0 > 

0 H / A o o / 0 a /? 6 o 0 
«V ‘ : ... 

R 6 

“T— 
r 

-vtC 1 / o f R ■- 3 A 2 & 9 

0 / o o 
I 

/ 0 2 / \ 1?. 0 o «« 

J V'" i 2. 6 r »• - 0 1 k y 3 O 2 t ? 2 3 8 23 4> 

0 5' / 0 o 
» 

I 6 / / -2 0 o 0 r ■ / / 
*> . • • i:. • t-*: / t- k. <2 ii 0 0 0 ± 0 X 

1 / 
B r3 / 

6 r / 0 0 

t 

/ 0 3> S 'o 
. '\y 

T r 
' s. ->y# y 

2 3 o 4 / 3 0 t > / 2 7 o 4i 3 

0 (d / o 0 O (9 y 0 G. o o 
- 

^ , (. 2 o c? O /' <2 0 0 0 / X D 244 0 

0 G / 0 0 0 / / 0 o 6 Cn"' -^ 
•5?-, 'T r 

' ^ 

/ B 2 / 2 0 3 0 t / X 2 ^3 / a 

0 / 3. 0 o 0 a S' f 0 o G 
\ 

V. ■ > 
: ■ 

r f / 2 / 0 / / 2 0 t 
- j r o SV' ? 

0 <*3 / <5? o o 0 5^ O 
-4- 
o 0 o 0 * *■.- n ST 

-f— 
6 / / o / 2 o XL 3 2 

- f 2 s' c > 

o / 0 0 o o D r o 0 X r 6 . •( / / t / <r o 3 3 T ( X G o 23 / •L- 

0 6 0 0 0 / 5^ o o 
•-. 

7 / 2. ( 2. / r 0 2 3 Y ' I X r 0 2/ / iL 

a 
A— 

f / P 0 0 

]bC_ 

0 3 £> 0 r o o 
' >n U S' ';3 / 2 ( 6 / 3 O 2- 3 2 / X s 23 / <p 

0 / rf 0 
'A 0 3 0 0 r o 0 t R y 3 (2 o S / o 2 3 8 / X 0 32 4 <5 

/ 0 / 2 
> 

0 0 0 ? 4 2. - y o o 
^ ■ 

4. - y 1 / / / 0 2 3 1 / X V 2 23 / 2^ 

/ 0 / o Q 
/ 
V? / 0 / X s o (p 7 S" f ; R / S' / 0 a. 3 X 1 X S' S' 2l / 

/ / / 6 O !, u / / f 5" o o 2 6 o ; 2 / 3 / 3 / a 3 2 ' X V S' 2J / Z- 

/ / / o i 0 6 / R / 0 S' o 6 X •/ / / 2 0 / .Z 0 / 3 .2 5 2 s" O 25/ / / 

• 


