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TIME SPECIES # 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
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SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
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TIME SPECIES 
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/ 
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TIME SPECIES # 
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or 
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OBSERVERS: 
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TIME SPECIES 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
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SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
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■AW SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA DAILY LOG - E 
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Date /&/v'ou <d<d 

Pg.#“ JL 

Th- 

^F 

5 /&/</, 

e<r - Pet 

F f p 

&US P 
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SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
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Ship 
Direction 

TIME" SPECIES # 

OBSERVERS: 
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DIVISION OF BIRDS 
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or ^ 
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\A4&4*£.- 7~<* i / 
ftfr& t 
UJc£)y et& A 

u 

\J 

c 
y 

v 

# 

> 
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TIME SPECIES DIR. BAND NO. REMARKS 
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SMITHSONIAN INSTITUTION 

DIVISION OF BIRDS 

AT SEA DAILY LOG - E 
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Ship >7 
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\ AT SEA DAILY LOG - E 
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or 
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SMITHSONIAN INSTITUTION 
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OBSERVERS: 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA DAILY LOG - E 

SPECIMEN 
or 

DIR. BAND NO. REMARKS 
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SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA DAILY LOG - E 

SPECIMEN 
or 

, BAND NO. REMARKS 

Date ^ 
Pg.# / 
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fP 

00 

n /' 
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^ s 
Date '-,<9; fee .-'.uhn Ship iruiiyu. [ ( })(,-Zu ) Cruise No._ 

Organization ioASi' Recorder : 

Sunrise: Time Ct X 7 Position: 

r 

Lat. /f-f0 Long. & 

Sunset: Time Z Position: Lat. 17-12, Long. 1 -C:(> 

c r\ 

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 

X. U r 

!2> r 

2. 

LONGITUDE 

1. 

2. Q ( c C 

3 • 7. o O 
1 

4. A 
# 

5. 

Hourly Positions: 

VAi 

IC^T-27 U/ 

Uj 

IgV-fl \jJ 

Time 
r r i 

Latitude 

.17- 

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

0100 • 
T- 

0200 l 7 - Jl 
0300 M7 2\ 
0400 77 03 
0500 
0800 if 16. s iSS-77 
0700 -c c. 
0800 17 - .£5 33 
0900 U 
1000 37 31 
1100 .  7 *1 47- 
1200 iSS'-is'.g 
1300 i - O U 
i4oo •* )* 

1500 - •' 
1600 ■‘7* Vv 
1700 1 9i - 0 u 
1800 
1900 f 7 ♦ 0 4 
2000 is- SH r^l-h 
2100 U -1* 4 \ u 
2200 l 4 
2300 /6 • 
2400 1 7, 

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



Date */ ypgj / </CC 
\ .5' s 

Organiz ation : ; 

Ship 6 ysacs?) Cruise No.. 

Recorder >- i T"1 : ' 1 1 ' 
1 

Sunrise: Time Position: Lat. /S'/2/S , Long. / 15 9 S - 

Sunset: Time /«// Position: Lat. /S/c , Long. /6& >\ 

Miles travelled from 0000 hours to sunrise = & s 

Miles travelled from sunrise to sunset JJJL 

Miles travelled from sunset to 2400 hours = / / 

a 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. D/L /£ /3,7/J /fy-23V 

2. o%cc 
/c/- S S/S syf -</? 

3. /Zoo 
C /*/ /Cc-'cc, c<J 

4. 

5. 

Z6O0 £££ £5 Tf* O /2- /Co - 

Hourly Positions: 



Date /D /o&t/ /9c( Ship/S^z2^^ VjalSy\ 

Miles travelled from 0000 hours to sunrise 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

22l 

//? 

TIME 0E FIX TYPE OF FIX 

1. Coro 
6600 

P/L 

2. 

3. /2-0O 

4. y,CO° 

5. 

LATITUDE 

/^vW 
II10 N 

/O - t/c//0 

LONGITUDE 

- ? J ^ > - , 

3y*suj 

/£ * ^ 

Hourly Positions: 



Date // /t/cV /‘7CC Sh ip c <? cspsvfrt*/ ( yttt Jf ) Cruise No. 

Organization Recorder 

Sunrise; Time £' C • 2 7 Position: Lat. 07 20 A , Long. /(,/ -2 ^ 

Sunset: Time Position: Lat. Long. 

Miles travelled from 0000 hours to sunrise = 

/ 
Miles travelled from sunrise to '©unset 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. &OOC DA. 

2. 0T6* dc- t&r//?c C>~7 -oo> a/ 

3. /><** (! C£c Srr/f L iC 2 

4. 

5. 

/ 700 ✓/J us? C £ s'* St s? 

OS"0- Cu'n 
(61-0 <T <V 

\0 

Hourly Positions: 

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

}coo - n h (6H7 u; 
0100 <7 -<^4* "20 1 1 

0200 7 - -IS 
0300 7 -ay -25' 
0400 7-3.1 
0500 7 -31 - 1 t ( 
0§00 7-21 "3Lf J 
0700 7 -<t / 
OoOO 07-CH M U i - ^9 co' \ 
0900 °6-£7 43 ...  

1000 - Mf U 7 \ 
1100 - S) J 
1200 06 2^3on 1 e 1 -SYrct t 
1300  .5.? 577 _) 
i4oo 1/ r? ( 
1500 0% n-*. 01 

1600 ql 6 I 
1700 ' Kl fe a°- c 6 0 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

958b 
Rev. 

< A 3.7 

-SI-MNH 
9/28/66 



/ 
Date / > A* 

Organiz ation_ 

Ship A • ( _ _) Cruise No. 

Recorder_ 

Sunrise: Time Position: Lat/ , Long. 

Sunset: Time /J&J? Position: Lat. C , Long. A* f • 

Miles travelled from 0000 hours to sunrise = 

Miles travelled f-rem-s-unrlse to sunset - tol 

Miles travelled from sunset to 2400 hours = J 7 

TIME OF FIX TYPE OF FIX LATITUDE 

O 1 S 4- 

C£> 

07- aJ 

LONGITUDE 

U> z. 

/ <L Z - SC ■ S “ 

/L3 2Z *0 

Hourly Positions: 

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

0100 T- 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 n C- r 0 /X w- .1 7 
1000 / <? 
1100 
1200 ti > ^ 7 11 r1’ 17 K ' l \ c 2- ' 
1300 . tti. 

■ ■ / - - 

1400 r> 1 
1500 • » 
1600 HI - ^L7 
1700 SO /: 3-: 4- 
1800 ZL cl ll ^ I (T> • > 
1900 ....  li 3 - /* 
2000 \l . >>- 
2100 
2200 . U5 
23 00 fl 
2400 7 1 0 9 2 -1-g -v -r £- 

Y t- . { c 

> 7. JT *■' ”S 

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



Date /w. a Ship 6<r y&c3y) Cruise No. 

Organization RecorderV U . ( • * . t ~ 
" ■■■■■■ ■ ■ ■■■'■ ■ 

Sunrise: Time Q&5 * Position: Lat. ? 7^ , Long. ^ 

Sunset: Time /*'4v Position: Lat. /o 2 7V , Long. /&j 

Miles travelled from 0000 hours to sunrise =- 6 9 

Miles travelled from sunrise to sunset = /<, 3. S 

Miles travelled from sunset to 2400 hours = 59+ 

TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 

1. &0& cJ C 7 <sfyS /l,3 

2. OS s 7aJ /CV'Z?^ 

3. /2 /fcC<?$Ss'S? C. 07 3Z>S/0 /£* <?-&2 S U/ 

4. 

5. 

'i,ot0 (?c'USf "1 <- /C /C S -sS'S «J 

Hourly Positions: 



Ship.: ( __) Date // _ Cruise No. 

Organization __ Recorder 

Sunrise; Time £ 7£c Position: Lat. /. Long. 

Sunset: Time /S Position: Lat. ' ^ , Long. 
y 3 ft, $ -^0 

// ?>r 
Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = /2 5 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. OCWO /££ 2 V US 

2. O ^* c /2 /Ssd /L ?~sSaS 

3. rioo /2 v 7 

4. 2&vo (*£l£5'//?c /y-ofJ >yt*s 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 
U-'Q 

N ?V> s 
« *h * 

J ' * 
§ 

* K *S 

X - 

> R 

s £ 

' \ 

. * 
5!: 

? V 

N 
• 

0100 -- -1* y.o 
1- 

$ v> 
x 

, V t 

10^ ] % 
W 0 T 5 

, |0, !(v\o)s 

> 10,3 

j10'1 

0200 26 
0300 3? ».3 
0400 4Z -go 
0500 _ ~5f. 
0500 Icy -oz \ \ 5 J> 
0700 U3-C& 
0800 ♦>. f: . U -7- /S 
0900 -0 .2 ! 
1000 Zi 0 7 
1100 - rtf ^3 
1200 A 7-3 *r 
2300 
1400 ii_ 
1500 /S yf 7 
1600 ■- 03 c 7 
1700 3V3 
1800 1 fO /? o*?o r 
1900  ^ t. r y * «* j „ t no & 
2000 M- . ? 
2100 UL 
2200 _ 
2300 *7 3? 
2400 in-'y /£?-OZ~ gyp < 7  for.^ s 

958H-SI-MNH 
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Date /d A/d /iCf. _ ShipCl'c/icc 6a( v/i<- ?, ) Cruise No.. 

Organization j\ Q,' ' f Recorder 1 _! ^ ’-'C \ 

Sunrise: Time 

Sunset: Time an 
Position: Lat. s'S , Long, /c 

Position: Lat. /2 /C'/J , Long. / 7/V/ ^ 

Miles travelled from 0000 hours to sunrise = r <6 

Miles travelled from sunrise to sunset />/ 

Miles travelled from sunset to 2400 hours = % ^ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

/VO 

/-//- z f ^ 

<S£CC5 TtA<- 

OA • 

'A, 
p'lt ~ ■ . :,v. vv| J 1 M‘"( f .■ 1. lift I.AH .1,.' 

Hourly Positions: 

Time Latitude 
I Lf ^ f 7 

Longitude 
f 6 9 ~ & 2- 

Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 la /O 
i 

\ 
0200 -- ^3 

\ 
  

0300 A3 - JY ac 
0400 - m / 
0500 - vs rz 
0500 . - >L CO O 60 D2. H 0 6 
0700 f - f ! 
OoOO 170-OC _ I 
0900 1 3 1 a 7 
1000 ou *7 > 
1100 A0> 
1200 /u V ? / 7o "U 1 0 ? 0 c.5” y 
1300 yi L) ( \ 

Uoo 31 M  
1500 .2 3  97 
1600 IS } 7/- Of 
1700 1 1 C# 
1800 0 4 J- -1 /^r <3-7(5 OS 
1900 /■x - ) 1 a.i / 
2000 /a-/8 1.7.1-WJ ... / 
2100 /1 'i(T / 71 -35 .1 
2200 ■70- -< 
2300 O -31 VS _7.-) 
2400 >2 £>ZiI- y  _ 

> io,5 

> it,> 

0. o 

16, ’-*pprv<) 

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



Date /f /vv /ya Ship C:V/: l <• i *-> ( Cruise No. 

Organization Vn aS P Recorder ( , vH ) 

Sunrise: Time 7jT Position: Lat. Long. (7o s/1 

Sunset: Time /7^ Position: Lat. //* i , Long. 

Miles travelled from 0000 hours to sunrise = & */ 

Miles travelled from sunrise to sunset = /1-1 

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

t. C2 3° 

( 7/ - Y& MO - 

/70 -I 7 

76,9- 

\7l '? 
? A . ^ • 

/ 

tel 2* • 

Hourly Positions: 

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



Date 2c a/c_Ship, , ( > ) Cruise No. 

Organizat ion Yo 3 < f_ Recorder f>: V UShnC ) 

Sunrise: Time Position: Lat. ' , Long. /"?£> - i * « 

Sunset: Time //W Position: Lat. /?-? 2-*. , Long. /7l 

Miles travelled from 0000 hours to sunrise = _70 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = £ 

TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 

1. O/L 

2. C?co <? g'CfSr/** <■ /t/-? 

3. / 
/3 -3 / y/ - 

4. I,* o 6 <2! (r&c-$ C / ~7~2-S -z-ou 

5. 

Hourly Positions: 

Time 
o O 

Latitude 

IS 2 7 

Longitude 
(20'(0 

Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 21 17- 
— 

0200 1S 3 ^ ■ 1 
0300 , OS' 31 
0400 it r? 
0500 nr H-7 
0600 c?-?c 23 07o CDV 
O^OO JlS Q>t 
0800 I y ■ 1- >4 i / ( <y%> 
0900 1 7 if 
1000 ■n 
1100 O "2- 
1200 13- 17) -47 0-?o 1 7 €>~7G 6 ¥ 
1300 Ha <T£ 
1400 ' ? * 3) 3“ 
1500 30 
1600 13° 3 i (7 3 - 3 1 
1700 »3 ;4 I7Q- - 3 7 
1800 3i 1 . 3T & IV 0:z'0 <±JT 
1900 J; Gf 17 V - 
2000 / 3 ' V. /?P V 2- 
2100 /3 / 73 -<50 
2200 Ilf 03 Ii7 -S4 
2300 14 -10 173 - HI 
2400 OOP-_ -C£B- - •-£- 

M 

n.j, 

.7 

l,s 

/° 

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



Date 1/ aJcu! s'/cc 

Organiz at ion t' 0 ■ - H 

Ship ; /A c-._ L ? ) 

_ Recorder \AV v.a, ( 

Cruise No. 

Sunrise: Time_ ___ 

Sunset: Time / 7v 

Position: Lat. s5 '■ , 

Position: Lat. /<- ^ , 

Long. / 72 ' 

Long. / 7- 1 ■>' •' 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = /c ' 

Miles travelled from sunset to 2^-00 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. OOao D/l / j/ / yz - 9 3 m 

2. v*ao d&cxrs rssi L / 5 /£ S /J / ~7/~ T/ 14J 

3. jyo o g <?6<r ts 1 /Y-17 

4. 1,00 0 /C /9 

5. 

Hourly Positions: 

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



Date _ Ship : 7,^.3- j>7. j ) Cruise No. 

Organization ■ __ Recorder 

Sunrise: Time • 7 

Sunset: Time /So? 

Position: Lat. / Long. •__ 

Posit ion: Lat. , .Long. 7 7 

-- 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

T 

/ 2 £ 

Miles travelled from sunset to 2400 hours = J-- 3 

_TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. oooo 

2. O?oo 

3. 

4. Zcoo 

5. 

/ 7/ £3 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 
r / 6 i/ 6 17/- z. 3 

0100 32 -31 1- 

0200 - 90 
0300 K 
OifOO & ~C7 
0500 I7Z -fciT 
0600 l> - > ' f3 0 2<r 1 7 O 7 & 0 ^ 
0700 ' n 
0800 / r- 3C N 
0900 37 
1000 zl 1 
1100 r >7 ££ 
1200 f\ 171-0/ <£> *2-0 ("1 0/0 c? (A 
1300 >4-rf K? 
1400 1 H : O 1 y 
1500 1U 4 L 
1600 / 4 i 4 33 
1700 ! T- A \ 72-40 
1800 /./ 3Z- . 7? 4 0^7 16 0^0 
1900 V-1 ? 5 7 
2000 174 C ’ -■ 
2100 17* -C 7 
2200 1 7V~ u 
2300 . \74-oe, 
2400 on V7X ... -Z33_ -0^0 “TS? ' 

J 

Id, 7 

I 
/ II, Z- 

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



Date 2 As*L Ship___- (__) Cruise No, 

Organizat ion Po p> Recorder fahm^ / 

Sunrise: Time Position: Lat. ' AJ „ Long. /7?- 3V*C 

Sunset: Time Position: Lat. /£ Long. ,^-ISc^ 

Miles travelled from 0000 hours to sunrise = 3<r 

Miles travelled from sunrise to sunset = ?0 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. / TV -<££» ‘o 

2. <? /£><p Ot<U 57/-V 6 /5'S5«J / 73 ^ 

3. /7~oo (?^C^ /'V-s' C /C /S*/ 
/72-SS ^ 

4. 

5. 

/<*, 57^ 

Hourly Positions: 

Time Latitude Longitude 
f 7 4 - 0 

Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 *7? *<2. 
0200 

_ fA 4 
0300 !Y-'2- 1 7 ' 
0400 '5-4 + nx- k 
0500 \A±i 173- / 
0600 15-50) 17 - 2.4 <30 / ?22C —erg- 
0700 --Hi - T ...» J - ^ 7 
0800 tr • 2. 4 
0900 . h 3-/7 
1000 \A DO 1 7 •> “ /O. 
1100 '6~ 0 8 7 5-03 
1200 /¥- 0 3 
1300 lA 2-2. /77- 4-^ 
1400 LL -? . ;7,? 
1500 /, 4 nz 
1600 - LlZ %* 
1700 •-> 7 , HZ\ 25 
1800 -/A • - x i ~ '1 \ 
1900 ~l3 
2000 U - L'7 
2100 £2 '7)-p7 
2200 HlJUI 171 4 
2300 02 17 1 2- 
2400 p 

al*ert.*u(/ A.Si 
run. 

\oS 

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



t 

Date 2/ Ship - ( . ■ ) Cruise No. 

Organization P > & : 0 Recorder 

Simrise: Time Po s it ion: Lat. / 7 V 7V , Long, 

Sunset: Time / 73 -■ Po s it io n: Lat. /7 V , Long. fCY - ; / * 
r '' j . 

— 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

*v 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. £>€>&0 O/l 
/ 7/' z< l*/ 

2. QWO p/L 
/ 7* 

3. /IcO 
/ 7 Z9sO 

4. '2»c> o o 
/CsCA^ 

/-SHE* j 

/ 7- 
/CE - 72. Scv 

5. 

Hourly Positions: 

Time 
() 0OL 

Latitude Longitude 

/ 7/ «-?/ ’uJ 
Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 him H nr/o'^ 
1 1 

0200 / 7° 07 'AJ nr rV to 
0300 /?“ /O' /J / 70* 41 'bj 
0400 / 7C 7 2' A no* r/' uj 
0500 /?' / 7' /, 77/foC,' to 
0§00 7° /A ft /7o*r7‘ ks 
O7OO /?* /* '.o r7rj& o*Pki 
0800 / ~7lY?0 '/V /6 V' S' M 
0900 rpo s , aj //Y° 4l' i*) 
1000 / 7' a/ /C ’ ° 2 1 ' !A> 
1100 /’A A A Al ... ' ■' »l/ 
1200 n° 7) a/ > 4 > V 
1300 n° 53 '/U| /b1)^ /f 'UJ 
ikoo n* 2?' k) /A> * A V-U 
1500 !?> 4'/f /J 
1600 7° 447 7 “ 4 t 
1700 p° n< 7 A - 2^>’hJ 

1800 j?f re» N /7r ‘ 2- )'A7 
1900 n* £!*' N a 1'' k. 
2000 / 7 ' S /. V /(, 2° /O. ,, 

2100 >7° bo’AJ ] bYY & 9 / O 
2200 /?° OVA) Ji 76 /o't. 
2300 2A A) /L?0 A/' (J 
zkoo ! u 70 n't/, 958fe-SI-MNH 

Rev. 9/28/66 



Date: 2 *> AJQ^ /'Xet Ship us; 6<rc*tte &>&>l(rsu y$c £) Cruise No. 

Organization_ Recorder 

Sunrise: Time 07r ~7 Position: Lat.//'2-«;^ 

Sunset: Time J* ¥ 

— 

Position: Lat. /S 5?yj , 

Long. /£,£ t/t 

Long. A>& ~ SOcC/ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours = 

m2. 6 

9 £ 

S~c 
3 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 

2. 

oooc 

orco 

Dsl 

C<?/LSaS 

/ £'0<7'iJ /<Z -7-3/ks 

/<s<Z 77-0 

% 
V 
<v 

* 
3. /loo /c, r ss \ f\ 

rv 

4. C &*- /J-S7- I'D 
W 
\ 

5. 

** 
t 

N 

(V 
V 

1 

Hourly Positions: * X 

Time 

oocn 
Latitude 

1 foVtl 

Longitude 
1 I J° il Uj 

Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 

0100 u 
1 I 

0200 _ 
0300 f i 
0400 — .11 
0500 
0600 jrs 
0700 ~TZ~ ¥C 
0800 !• - z , f & ?9 1 1 

0900 3* i o 
1000 3 ST $C{ 
1100 

3 ^ e7 
1200 I t A-o -M 
1300 Q*> 
i4oo (±2 
1500 H ... JV . 
1600 X ff 
1700 5/ 3/ 
1800 5 2 K 3 
1900 05 
2000 JJKJJa) 'hJ 
2100 6 1 
2200 0 f 
2300 0 7 - 

2400 J9°/0'AJ 958fe-SI-MNH 
Rev. 9/28/66 



Date 2C ajoJ site Ship^piCce ys?c 3} ) Cruise No. 

Organization Recorder 

Sunrise: Time 0 70"? Position: Lat. /93CAJ , Long. /&'•>r - z/^o 

Sunset: Time / ^ Position: Lat. 7°~o>*J , Long. -Sp to 

Miles travelled from 0000 hours to sunrise 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2*4-00 hours 

V? 

^7^ 

TIME OF FIX TYPE OF FIX 

1. O&oo p/v 

2. 

3. /70& t, os: aJ 

5. 

LATITUDE 

r9-J?+> 

d>e aJ 

LONGITUDE 
~ /f t<> 

/ C 3 -/</ 

/C 2 - yocJ 

Hourly Positions: 

Tirae Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
poop J U^icV)  
0100 1- 

0200 
0300 
0400 
0500 
0600 ~y i » / 

/ 

0700 
0800 rfo Si'AJ /go Wit) 
0900 )9o -V, AJ - QL 
1000 Utl- 5 6 
1100 131 11 Al H3 ° 460 
1200 
1300 V 0

 
0

 
-=}■ 
H

 if tt'AJ &2123. 'hi 
1500 /9<<3 W Jt>2' n'ki 
1600 L3JJ6. ’Al U,2° : Yt UJ 
1700 10* C9 "3 /t>2° /S/VJ 
l800 IAJ3 *i'to 
1900 /6/° +*'u) 
2000 ■?Oc C, -'1/ U=/° ?7V 
2100 i^o6 i/’Af IAJ± I33u 
2200 Zal lA 2L At* 
2300 zo' i TaJ >(y / b /%'/.) 
2400 30V 

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



Date 2 9 

Organization 

Ship?y) Cruise No. 

Recorder 

Sunrise: Time_ O^St' 

dt>5€ OLs 
'Suits lit t- Time /7OC0 

Position: Lat. ■? ^ aj^ Long. /<t<-&T^ 

Position: Lat. ZL ° IL W* Long. 

$r/ Miles travelled from 0000 hours to sunrise = _ 

C(<&e Ob'*. * / 
Miles travelled from sunrise to -mmaet = //■< 

Miles travelled from sunset to 2400 hours = 

TIME OF 

1. &OOc> 

2. £) io'O 

3. / \~oc> 

4. /9so 

5. 

TYPE OF FIX LATITUDE LONGITUDE 

2-0 

2£> -</?< 

*2,0 

*2 { - U 

/i,/^o yhj 

/Jr^-T7 r ^ 

/ 5? 

Si- 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 
OOCc 2,0*21* a! 
0100 ?€? 24 ’’U )U/° &'(*) 

— 

0200 /i6~ 4i,'iO 
0300 2.10 /Ub ?7'uO 
0400 JLd 1 
0500 !Lc N'iO 
0600 ^2'N n,e>° n"*J 
O7OO ■,704 4 S’AJ J&O°O2’0O 
0800 30 °*%kA) /‘t-jo-Ti < it. 
0900 0*4 9 A) /<42 'to 
1000 2^ 0<~Q'AJ /£?* ?/ 
1100 3ot’so^'>0 /ffo^o'Kl 
1200 gofIZjT /sy °/o 'iaJ 
1300 r'/ J / /' <:■■?1 a) 
i4oo 3 O'- /s, 0 4*' 
1500 i< ?7'k) 
1600 2J. ° r> TAJ /ft' *w) 
1700 0)0 > j '0 10 /r^) 
1800 
1900 
2000 
2100 
2200 
2300 
2400 — 

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



16 9 1 71 

/ honi oi oz*qz aaa, 



0#>NAV *0* ^ 
A 

DEPARTMENT Of THE NAVY 

SHIP WEATHER OBSERVATION SHEET 

Ea.5i-iwai/\ CfAG ** 3 ^/ 
at 'assac: proa - OcxKu 

i—r 

C*T* 7 Mqv/~. /vbv (?££ 
if 

TO 

TIME 
(GMT> 

■I NOS 
✓ IF ESTIMATED ftlL- 

| | Fv<l 
=-=*■--J_ 

•ft AT M£ At BAROMETER 
ftyafcol«)j (inch**1 

TEMPFRATURE 
lD«*r*«i and : 

I 

03 

T vpt --—.— ▼ # ■“ —r -'-- - — -4 / i ii 
■■j h-It_ 

j J 
r— ■ ■ • -4 -i 

SEA 
WATER 
TEMP 

mM 
••Mht) 

0'f*C»MK< 

L“.i 
+- 

06 

°7 I.- 

-T- 

| 
if **» i 

09 

t 

1-- 
I 10 ! 4-4—J-1 

-H-i 

1- 

■—4— 

-4-- 

»3 -h t —f 

L 

— 

- 

-4—- 

_l____ 

rtsr droop 

m€S 

POSITION OF SHIP 

1-1- 

1-r~ 

_1_L- I 
TailI u 

synoptic observations 

..J ._ 

j 

-- - 

I D.pf 

V 
;'! »*«fc 
j ,, , ,0'" '&*#•••• 

ft-Sll .04 
Ot- I 

♦«-N* f 

, r- J’ •«* 
i (GMT). JS-«> 

wind ■EATHER PRESSURE I 

1 Total r V»M -J - ~ mm 1 ~ 4 
!TIME Clow b.l- 
(GMT)l A* V~<i 

<Trj» 'Tf^ fly p ’•••nt P«»« S or*^*l»> 

f 00-16- I <90.* (04.90. I ro-vi 1 C « w* 

Clouds , 
I 
f 

AIR J I 
■ ,iy * «..-.i r-».. '**p- •* YUy l'iF ' r -i * I 

«->• «r..i ** »*'c „7r '*0 1 oi-* jj|» t: | ’.j|. 

il^n: \ 

L, l. L. OG 

00 

06 

U j 16 | 17 j lT7 If 

'V ^ J k CM cM 

- 

»;» j 2? i ?3 
—|—f—*— 

!*.) • -* 

fft T » 



fjo (/ 

T\ v/v\j- 

& Co. I 
00 

3«7 6 6 ovc 09-97 7*7 7* 

0( 3 M7 G £ 0t/£ 09>9 7 77 76 

oz 9 6 Oi/G 09.9$ 793 77 

£>$ o ST 3 &> (9 1/6 30 -oo 77 77 

6lf 2 1 S' 3 G 61/6 29- 7^ 77 7 7 

<5? .2 / 7> 6 01/6 20.00 773 7G 

06 7 C S*n 79. ?*> 930 77 

07 03’3 /T /•d 'Scr 79. ?7 %o 79 

0^ 

O? 

fo 03° /r Bvcw 29'93 <£0 77 

n 0 ST6 /r /a ScT 07 7? 930 79 

IZ 0^3 T fO BM\ 27.9 ? &£> 79 

(3 O# er /? 90 ScT 29.9 2 79 7<7 

i<\ 63^5" /f 10 S-6T 29. 9 2 77 79 

If 0 6^ /0 /o Scf 27 7 2- •77 7$ 

H> 9<ZO $ /D SCT 29.93 7T 7r 

(7 o$$ /o fo o 2.7.9$ /r 77" 

a a ho /o 7 o vc 2796 7^ 73 

f? 0 9^ fo / o 3kW 27,9-7 

10 6>?x Jl /X Sot z%n Yt. 7f 

71 09 2- /O' / 2 Sor 29. 9/ 77 

22. / 3 9 /* /x scr 29.9/ *32 7^ 

43 <9<7ST // fo 56 r 29'?^ 77 

/20° Si- <2 3 

\V 

CO <gs 

' <3M 

Sc 

0/ 

&ko70 



7 No v/ G 6 

i i W\£ 

U>ccl I OiMJ 

/ 

7 o 

/<$ 

V 

v 

to sc-r 29 >9/ 

\/ 

V 

9/ ^3 7 £ 

,90 £ 

■?o sy \ / £ 

rz 7* *f 

,?3 *7 7/ 9 

73 f 

3ooo 

7 

<o0 

N/ 

4/ 

Tfeoo ON *S <J 70 

/Doo 0?5 

/*&&> *V 015 

Tlooo $5 

V V 

4 

3 

V 

5 

\K 

fT 



/ O M>!/ V6 

T l w\ t 
Icca.\ &w\T 

moo C?o 6> 50 (75 jo Sot 2?, 9Q s c. 77 

06# 17 , 9/ 76 

& 75T , 7/ \ / 73 

075 \ / .$5 <9! 77 

c>$L It 90 

0^6 !$*> 90 73 

06 9 V / 79 3 2 7^ 

070 ft 91 79 

065 /7 1 / 
r7f7 90 73 

Of6 // 3KH ,97 90 77 

055 
/r BKy , 7s7 30 77 

060 / 3 scr ■$s 77 

06 7, n •w 7<6 

0 50 % lr $T- 775 

050 /* , & \ / 7<r 

Oftf ! 0 ,3° 79 79 

1 L * 0 05° H .5! 30 76 

c>55 /‘f \ 1/ 
,31 90 7* 

075 7-0 !3M fa 76 

Ol5 1? f$i<H ,9*> 92- 77 

'lot** 6775 5 \ BKN ’%7 fa 77 

075 5 3«H ,95 92 77 

055 /s SeT >93 77 

070 >3 ^ SeT ,fo 96 7* 

3 

3 

‘i 

o 

V 

C 
/ & 

4 

7 
! 

/ 

2 
3 
3 
6 

r 

3" 

? 

f 

Mod CO 

7 
oj/ 

5f 

vf 

/$ao 

/400 

V 

‘J.ooO 

y 

/noo 

V 

7-&oO 

sc 

c- 7 

56- 

I \i 

77 

39 

HQ 

42 

31 

96 

9>Q 

3Q 

Vb 

96 

$6 

&(> 

& 

36 

%(* 

9(3 

3b 

9 

670 

o (SO 
O$o 

06° 

OHb 

Og6 

&&D 

OHO 

Og& 

ego 

Gtf> 
0 70 

\l 

ago 

V H 

3 

\/ 

1 

7 

b 

S 

if 

q 

7 

3 
3 

f 
2 

> 



// A/0l/. 

I li/WE 
Locm.1 (S W\ I 

(tfbo 

/t 

X O 

o yo n /o Set n 3( 7/ 

1(0 1/ , 7^ T7 7/ 

ft# // \ 1/ ,7^ 73 

osy 7 saw / 75 7c> 

060 SCf / 7Sf *50 lfc> 
66 0 7 ,70 73 

6S6 b •SI 73 77 
¥ 30 73 

ays' ¥ , SO 73 

/HO 2- 7l 7fT 
/HO Z \ / ,$3 71 7Z 
/SO 3 CLK 3! 7r 
/SO ¥ CLK ,31 72 73 

tSo 3 >7? 72 

t/0 /o Set - // 7G 

fOD // ' 1 • S3 77 76 

(20 ¥ 73 7i 

130 tO 
*P 

52 73 
Jlo !Z >& £7? % 

(00 7 \ . £7 Hx 
76 

(00 *i #»/ Kx 
76 

fox // BKH >/7 77 7t 

D?3 6 77 
076 & \l X / tsy *? 77 

H 
3 

3 

S 

3 

/ 

i 

o 

3 

¥ 

¥ 

¥ 

¥ 

5 
5” 

3 

£ 

¥ 

5 

2w 

V 

OJ 

\/ 

£6 3^0 

mo 
op 

0(,0 

0^0 

o^o 

0 50 

o So 

OS0 

100 

/DO 

I So 

ISO 

ISO 

Iso 
'SO 

ISO 

ISO 

iso 

iso 

ISO 

ISO 

mo 

130 



/S /Vo w, /7 

Loco.! time 

two 

07CO 

gv\ i 
ViV«y 

00 /7o 

/V5 

too 

/GO 

?0 

Uo 

toi 

007- 

0 57 

of 3 

0J3 

Of 3 

o/3 

d>G& 

iL 070 

/2^ 
if 

372 

3-7 

V. 3 

<2,6 

2,6 

2.6 

.r 
3,6 

3:2 
3. S' 

5' 2 

2 3 

3.5 

S,3 

t.3 

7-£ 

7 BKo 

6 

7 

s 

s 
S’ 

if ns 

20 //S’ 

//</ 

ns 
hh 

/*- 
/r 
/* 

27 

/* 

It 76 f /Soo CD "5M- (70 3 

- 76 34 ?7 i flood ?•+ /&r 2- 

- 7^ 77 7 7)0 /63 2 

. 76 77 76 7 3q 16 6 2 

, 5/ <z\ 77 i 34 u a 2 

SI 71 77 f 34 7 

SO fo 76 2 34 2 

, 30 id 76 2 
/ 

2 

'to 76 2. 74 /65 Z 

•$o S< 76 2 34 7 

24 76 76 34 2 

li 76 ■r 54 2 

,7^ 4( A 2_ 

Si- ti A 3 \ / 2 

fto <a 77 74 A 3 2 

>71 if' 77 / 2 /63 2 

-77 7 f 2 (70 2 

f0 *! 76 < N / <36 no 2 

OS 77 76 OS 2 

tfS rs 7i 53 ns 3 

ss <&, 7< <7 * fH ? 

SH s? 77 US 7 

.13 vs S( 7 N / & I/S 
3 



6: sts Java/V /£ /Voir, /?££ 

[oca.\ GWT 
Ti^€ Tiwe 

/¥0£> do // sr 

070 

0%D 

0 7$ 

U** H 3 

u7 

0^0 

060 

O$0 

Oo2> 

&SS 

05r 

o l«n> 

£>3*> f3 

<?6° 

£) 

I cn\t- 

/'S' 

//o 

I/D 

US 

//s' 

J <*CrO //S 

I/O 

uo 

fio 

/ 7 

/r 

A 

/* 

/ 2 

/3 

/o 

/o 

fO 

fO 

/ Li 

/& 

f° 

/O 

// 

/ 7 

/* 

U 

o 

(1 

/3 

IS 

(5 

IS 

/# BM 

3 km 

v 

CLpL 

Y 

\y 

Shiy 

*1/ Sot 

7?, 

*76 

'76 

■7¥ 

<70 

t.70 

'7f 

•77 

/go 

1?/ 

iff' 

»?7 

,77 

,77 

.?/ 

.7/ 

.4! 

,70 

71 

^3 

V 
5"2- 

V 

5/ 

52 

53 

3? 

77 
77" 

76 

7^ 

7/ 

77 

77 

77 

77 

77 
77 

77 

77 

79 

75" 

77 

27 

77 

77 

77 

77 

7/ 

7*7 

7^ 

7 

9 

6) 

2 GOO CO 26 //j 

^ <2f2> 
070 

O7o 

V V 

cT 2.oo>o CvO 

6 

9 

t' 

9 

3~ 

3' 

6 

10 

Q 

7 

? 

n/ I 

02$ 

052 

V 055 

$7 073 

DG5 

0 70 

1' 

0£6 

0^0 

07D 

O%0 

4/ 0££> 



O A/oi/, 

Twvu? 

<_©caA 

ly-oo 

/ %rO 

lx 

OTjOO 

o(s>cro 



g Noi/. '(6 

/ /M£ 
Lvru 6M) 

Woo A>f ^3 

IS of /DO 72c> 

to m /7 

17 
17 /S' 

If <5>V Ho /7 

HI n/ , 
nf //V // 

n 
/N /3 

20 07 W /y 

2/ 
IN / 

22- 01 /DO 7 

23 1° 100 7 
2 HCO II DM /7 

&/0O; /Z COO /7 

0 200 13 0$0 70) 

H 0$5 /r 
" 

OH /s' 

0 Cp.^ 
OC0 // 

V, oc,o 

C772 

<%f 

29 

/7 

/r 
1 s 070 // 

W/0) 

070 

070 

// 

# 

/7 

7c 

V 

*7 

V 

37 

$? 

on 

op 

oyo 

Op 

WO 

JOO 

loo 

loo 

32 
\oO 

loO 

100 

V 

060 



(•9 /Zc> u. 

TuMe 
Leal Gwl 

(3os qo 

0-1 oD 

/ Y'so 

LL 

■n') 

oL 

/ 010-0 

10 

lo 

/3Kn 

ccr 

w 

5^r 

v 

2? 23 73 if 

?/ V°\ %> 

/* «? 5f 

$0 tc 77 1/ / 

43 z? 7 

7C i 

.& S’? VO 1 

$S <%D f 

,n ^3 7 ? 
u, 7^ 7 

7*£ 7 

.m <52- 7? 3 

.ft 72 

. %3 77 

a>$ ^2- 77 

. s$ 7? 

. & 73 

.25 77 \ / 
0 7/ f 

13 7/ 7 

73 77 5 

. ?2 77 4 

7/ <2, 77 1 

.tl «( 77 V 

M/ 

/goo 

V 

I 

/ 

V 

&7<? 

1/ 



20 Ab i/ , /TOO 

TIME 
leeM Wf 
/3oo 00 0 7o 2 5" to 7>Lc/f 2% ^7 

o%2 2J - 

0^0 27 \ / , T'y 

foS 25 50/ / 22 

O' 27 , 22 

!<$0T> ov* o, 7 , 32 

on 2 V <?o 

on 2 9 . 76 

06% zy 1 '77 

2, '^C- - 
27 / 72 

072 27 \t ' / 72 
OCO •2/ 300 ,72 

OG 7 /? BO/ <f7 

(72»T3 0&O /; ScO . 7/ 

$72 26> • 72 

072 2/ •72 
O27 /f '77 

crT^ . . ... 072 23 ' 7/ 

022 (0 
\ •7/ 

o2( lb ovc •72 

ooo n •7l 
070 17 1 

'7 3 
070 (1 ■ 73 

077 n \ ) . i . ?f 

23 72 1} 2 ooo 

7 

1/ Y 
76 

Y 

77 

76 

6 

5 

L 

V 

£ 

V 

6 

/* 

<30 ^ o70 

V 
c7 £/ 

6:7 

Jr 

2i7>6 

1/ 
Sc 

\/ V 

V 

7 

?7 

2 2000 ^C'/cO s[/ V 



E WiCk, i^l 

2) McvJ- 

T |iAQ_£ 

Lola] ’"’^VfT 

/3^<5 <?£> 
I ‘'I trb 

/bn> 

Jl i n> 

Oken> 

rL ctq 

/ (f«) 

loo °l lo 0xr] 2% zn 
100 10 

o&o Id 

Ojo Id , 77 
oyo (0 ,520 

JJJr r> y , HO 

oyo 20 DVO <257 

070 [1 

072 U 

(00 n •37 

015 i< V / >?o 

0(5 lo (6K0 20 

on lo 

ofS 2o N / 

lm Zl s ' s^t <*9 

020 1° f 1 & 
OZO ? >20 

0 51 / z 10 .27 

ooS II 5kn 

obD jo Sat % 
055 /3 .9* 
0550 13 ,7/ 

05 o /3 ■ 7/ 

ooo '3 \ 1 y ,7/ 

7 7 f 2ocd St S'7 

t \/ 

0?0 2. 3 

\K 
?6 

V 

<36(9 
V 
3 

y 
\l> 

V 
S' 



/3 2 2. A/e !/£; 77?‘b 7 

"f livifc. 
LexO . Ox | 
/3£><? s>so II 

1 t-t cn~> D^3 /V 

0 3° 12 

0 30 lo 
OSo 10 

1 O50 10 

06 037 11 

77? n 

277 11 

2 2 ^ 77? 11 
-»>., - < 

779 11 

007 14 

/ Z_ 0)0 13 

6X<rt> o/3 10 

0/3 lo 

0/0 lo 

025 17 

D h (ro 025 n 
1 If 020 n 

02° 1 7 

030 23 

f Cnrc> 070 "Z-1 

010 21 

■2 3 020 11 

J3KH 21. 23> 

,2S 

S3 

Scf >%? 

S3 

• ^ 
,<%£> " 

S<6 3o 

sq so 

o^c s% 7*? 

Oi)C sc 7 Q 

I3KN & 7> 

<U 

Set 

BKnI 
s^r 

0\JC- 

BlAV 

S cr 

Set 
. 

Id 9a 1 

*1 
,77 7C 

So 

so ^ 

V2. 7? 

Ss 

ss 

,%S 7 7 

■ n ^ 

,P grz 

7,S' 

/ 

7 9 

7 9 

7 Z 

7/ 

73 

7J 
73 

7^ 
79 

7 9 
73 

f 
7 

V 

S' 
7 
6 

£> 

s 

/o 
lo 

7 
7 

£ 

6 

&°0 O U 3b Q^O 

5# 

% 

co/st 59T 

°£t £9" 
SC ^6 

CO 

090 

2-7*7 

0/0 

OoO 

S7 

3ooo 

3ooc 
2 OoO 

37 0/0 
\|/ 
7 

M' 
3 
2 

V 
H- 



23 O/o s 77 

(/ME 
Uca! OMT 

/3c 00 0 2 O i% 

12 0 20 

0/0 

O/o 

o /o 

( Zero OZ1 ib 
0^0 Up 
0j° n 
OoO 

o 
l / cr& o' r 21 

373 21 

3cs 7H 
1 z 37s o 

0 1 cn-> 3/3 / o 
723 /s' 

ObO fi 

3H 12 

oW* 06 0 /z 

OOO f 
3 bO /2 

723 lb 

)cnro . no H 

no II 
no <1 

fo Sc\ 2/. 7 2 %$ 

. 7 £ 

As/ 

0«S 

ScT 

To ~T 

-77 

<n 
73 
33 SI 

( 

•?r 
• 7C 1 
•77 

1 ! 
•77 70 
•77 

•77 
7v 
■72 7 
•72 

• 73 

•7/ 7f 
■77 74 
■77 77 

■73 77 

,Sf 
30 57 

31 o 
■7? 

71 

73 
7/ 

i 

7 3 
! 

(p3 

07 

(,3 

71 

77 

71 
71 

17 

17 

1 

3 

5 

5 

S 
7 

7 
3 

3 

2ooo 

Zooo 

ooo 

070 

Sc: 

cu 

Ol0 

070 

O /0 

3070 
030 

OOD 

37 S 

S3 020 

S3 O2o 

33 oZo 

06 370 

1<=> 3/0 

3 HO 

(7 0 %Q 3l\0 



lc ASt" M Mo o. 

/3 oo 

) *2 cm 

I 

2a g N 1 ) 5 c 2? 73 7 H 
? 

TboO C 

2-2-5 )M • 7/ 7H 

2! S /7 • 7D 7o 

27 7 )1 ’ 70 £4 7o 

22.7 FI ■70 7o 

520 2t •7/ S4 lo 

5.20 22 - 7Z ■70 
1 

V 

520 2a • 7 b V 
f 

220 . 22 •7 b V 

)3 . 7? C5 

2,/r m . 7^ <75 

a/7 Z2 . 77 72 

2.0 0 00 ' $P 7 z 

7- c>0 
ax 

VI 7 ^ 

No 1$ V 7 72 

Ho n . 77 7^ 

'lot} n . 77 72 

H\0 7.0 0 on .73 7X <Z 
> 

200 0KiA 73 r 

2.00 % 73 s 

1 bO 21 \ . r/ ?V r 

/M 3 .r/ 7 7 H 

|ijC> 2H • V 77 ‘t 

No % ) 0 . rr ^2 77 7 lot DO c 

HI 

I 
23? 
xyd 

253 

230 

5/? 

2/5 

2i5 

Ip 

/£>$■ 

(V 

!H0 

!& 
76 rv 
76 nS 



£zASr>?7 AM 

2S~/Vo 

\ i w\ 6L 

LcCa.1 6-WT 

130 0 Do 
US A 

fH 
nr 3^- 

r? us /7 

A US 2o 

17 US' 

n / 70 2* 

H J65~ 27 

> / 7 r /Z 

2/ 07s 217 

2*2- !2S 257 

2t> /zS 272 

®0 O 70 /* 

o / 12.- /2j> 
* V 

^3 »> /3 o 77 

Of 130 77 

05 /3ST // 
o<* // 7 3 

07 J3o <7 

09 o70 /S 

°1 0?0 /r 

/° 33 o 7r 
n 0 70 .20 

15 3^7 /J 
/3 000 }U 

/O 

6 

1° 

27. 57 7S 

, io 73 72- 

- 70 So 73 
£0 73 

■s? <30 77 

• 37 SO 71 

■*7 73 73 

?3 77 77 

. 33 77' 77 

. 73 77 7? 

- 33 77 73 

' 33 720 7 f 

■7o go 77 

■7o 77 73 
■9o 77 73 

•3/ 76 77 

•7S 77 yO 

■?* 77 70 

•# 77 7° 

S3? ,C2. 77 7f 

* C 3 77 73 

. <0 3 77 73 

• 0/ 77 71 

ouc <27,9 7 -77 7^ 

7 

/O 

2ooO 5c 

/sao 

Zooo 

OSoo 

2c>oo 

/SToo 

SST0O SC 

%5 

*s 

l 
-7 jo 

/3c 

/*l<? 

HO 

/Zoo 

<=S5 OZZ 

*7 

S' 

4- 
H 

*f 
Hr 

5 
S' 

S 

s 



2£ Mo 'J 

3 45" 17 1 27- 19 7/ 7f 1° 2ooo 96 

0 ro N 7q 7^ C7 

0S0 . 77 7/ J 
11 0 25" ■fs 77 

(%rv e$b / 1/ ■ 97 7 4 

£>77 7* ,n 
ftm /DO /? lo 2>o ,00 ?7 7? 

070 (b ■ of 

070 /f • 03 1 

130 27 ■ 07 7? / y 
/ VS' 27 . £0 -?y 

/ 22 25 V . OO 76 12- 

/z* ft. 7? I ~? 2- 

07S 2^ •97 77 7? 
OfO 2^ ■V 77 

1 

Ofc 73 ■?6 1 
0 L &*> <y% 23 $«n // 

at* 2^ bcT f/ / S' 

6>7> n 30 .02. 7r 70 i 
17 ■ 02 7/ 

/ cnr& <073 fb , 0^ ) 
I 

77> U . 0(9 77 * 
D?9 \1 7>m ■ OO 7^ 

070 7o lo l}M 27.97 7‘ 7 66 

Mo 

)}fe 

^5 0Ji 

I I oo 

crfo 
0/0 

I 

01^ 

I 



4 

1 \i^E 
Lo caI 6W 

xt- M 

) MOO 60 

( 

S> 1“ I'vuia/'* 

070 Z( 

6 i° 2/ 
o%° 

Of0 29 

019 z</ 
699 2-r 

/op /f 
0 70 /*■ 

£>7Z 2,1 

07/ 2 -2- 
070 Zl 

0 70 

070 2^ 
070 ^3 
070 ■z/ 

07r 2-Z. 

m /V 
070 

070 /7 

070 2^ 
0,70 zv 
070 

07° 17 
070 1/ 

13KP 27, 7° 

. ?z. 7,0 

■ «7 

. %1 & 

■ %> 7? 7^ 

■ A 7f 7^ 

•fS" 7f 7° 

Bc\ -f3 77 6? 

•?; 77 

■77 7V ^ 

•ft' 7/’ ^r 

-?? 77 6f 

• ft 77 -ft, 

■7/ 7fe ^7 

■ P 77 ^ 

# 7^ 1/ 
■?/ 77 70 

■ft 77 7z 

■ ft 77 71- 

•f/. 77 ;i 

. <f0 7 r ?? 

s^r 47 7/ (g<6 

2*7 

$ 2oo D«J ?5" £>7? 

\ 

9 

5 
't 
S 

o%9 

£>7? 

^Scfl *5^ 
<&£/ 

(CV 

% 1 

) <53 

;&5O0 C J 

3 ( 
^ ZobO t\) *7$ 



r 

th Wo 

12- 

1. *. Pe.w<yc Sot-vjt^ , S m\YV»sonu*n &r\i ^urtiWv , KUvjewN^v 

poor^ewe^ areas Crosse Tracf ^present- are^S Trans v/C«rs.C <L (W'*^ DiurnaA 

&\ue l tnes art diviisiovx ©£ Gexi \ir\+<D Aoadra^+s. 



PRELIMINARY REPORT 

NORTHERN GRID SURVEY NO. 3h 

November 17-23, 1966 

Prepared by- 
Brian Harrington 



This report summarizes the results of a pelagic survey of Smithsonian Grid 

I from 2230 hours 17 November until 1800 hours 23 November, 1966. Smithsonian 

personnel included Brian Harrington (Biologist in charge), T. James Lewis, 

Frank Smith, and Walter Bulmer. Excellent cooperation was received from 

Captain Church, the officers, and crew of the U.S.S. GEORGE EASTMAN (YAG 39) 

tnroughout the survey period. Faulty LORAN receiving equipment and frequent over¬ 

cast periods made navigation difficult, but positions are considered accurate 

within 5-10 miles on 22 and 23 November, and within five miles during the 

remainder of the grid survey. The grid track is shown on map one. 

Diurunal observations covered 68.8 hours and 679 miles within the grid 

area, and an additional 62.4 hours of nocturnal observations were conducted, 

1.5 of which were spent drifting on the night of 22-23 November. 

Nocturnal observations were conducted in an attempt to clarify the activity 

of Sooty Terns and other species. A discussion of this phase of the survey 

is included in the species accounts, but none of the observations are included 
% 

in tne density figures. 

It should be emphasized that a comparison of nocturnal and diurnal survey 

vS difficult due to the fact that some species seem to be attracted to the ship 

at night; it is also possible that others may avoid the ship during the nocturnal 

hours. 

Bird density varied considerably from one area of the grid to another. For 

purposes of discussion the grid has been divided into quadrants (see map one) 

and the species density figures have been compiled in table 3* Generally these 

figures demonstrate that resident birds (i.e., all but transient migrants) were 

most abundant in the northern and western quadrants of the grid, which also 

coincides with the areas supporting the most feeding flocks. 
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SPLCIES ACCOUNTS 

1; edge-tailed Shearwater 

The abundance of Wedgetails in the North and Vest quadrants of the brid 

is in keeping with the comparative abundance of other species. But when 

compared with the November 196$ northern grid survey, they were surprisingly 

numerous. Last year no Wedgetails were seen in November in the grid, whereas 

this November 135 were identified. None of these were suspected of being young 

birds which are readily identified (in the north) if within a month or two of 

fledging;. 

That this specie’s should vary in numbers from year to year (and month, to 

month) probably reflects the abundance of food rather than seasonal direction 

movements. If directional movement occurred, it would seem probable that it 

would be reflected in the directions of flights recorded with each observation. 

Analysis of this year's data suggests no directional trends, nor do the data 

from previous years suggest migration patterns, 
% 

Christmas Island Shearwater 

Two individuals were noted as single birds. Although this species mijr.t 

be confused with thf Sooty Shearwater, both identifications were quite certain. 

Sooty and Slender-billed Shearwater 

These two species are difficult to separate at long distances; however, 

if an experienced observer is alert they may be identified at a relatively 

close range. Most personnel on this cruise were familiar with the two species, 

and specific identifications are considered reliable when given. 

There is no doubt of the fact that both species were migratin. through 

the grid this month. But the proportion is difficult to pin down due to the great 

variation from day to day, and even hour to hour. In addition, when a mixed 

flock passes by it is all tut impossible to determine how many of each species 

were present due to their fast flight and the relatively long time required 

for exact identification of each individual. However, during this survey it 

was established that both homogenous and mixed flocks occurred, and that 
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either species may occur as a single bird* However, the sightings of a single 

Slenderbill are quite scaree relative to the number of single Sooties identified. 

Large day to day variations in the number of Sooty/Slendertills occurred 

throughout the grid cruise. There was no east-west pattern of abundance, and 

the writer feels that when either species is abundant in one part of thf grid 

they may well be just as numerous over the rest of the area. In other words, 

it is postulated that both species pass through in ’’waves” which probably 

originate in areas other than the central facific. That no east-west pattern 

of abundance is found may be interpreted from data collected on this cruise. Almost 

all birds were travelling due south, yet there were days when large numbers 

were observed noirth or south of a preceding or following day when low numbers 

were seen. Thus it would seem logical to surmise that in November the flew is 

not continuous, but interrupted and in "waves”. 
X 

Generally the Sooties and Slenderbills were not observed feeding or loitering 
* 

in their southward movement. However, there were scarce observations of birds 

milling and feeding. This occurred most frequently on 22 November when three 

separate groups of Sooty and/or Slenderbills were observed apparently searching 

for food. One of these groups was with a mixed feeding flock with five other 

species of birds. 

Pale-footed Shearwater 

The peak of the migration of this species appears to have passed in October. 

It is interresting to note t!at this peak seems to have been reached durinc an 

apparent lull in the Sooty and Slenderbill migration, both of which the Pale- 

foot frequently associates with. 

Newell’s Shearwater 

A single bird was seen shortly after sunset on the 19th. 

Lark-rumped Petrel 

Two separate sightings of this Hawaiian Island breeder were recorded this 

month. Accumulated evidence would suggest ihat this is a regular "winter” visitor 

to the grid area. 
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Fterodroma externa 

The largest concentrations of this species were encountered in the western 

quadrant of the grid* * Good numbers were also recorded in the other quadrants, 

tut with significantly lower numbers between 171 and 173 degrees west. The grid 

population size and distribution is quite different frem that found in Nov. l?f 

there being many more ?j_ externa this year. 
i 

Two subspecies (White-necked and Juan Fernandez Petrel) were recorded, 

v?ith the former being very scarce and only in the northwestern area of t\ r grid. 

Pterodroma hypoleuca 

The distribution of this species in the grid closely resembles that of 

P. externa. Like that species, the Black-winged Petrel was noticeably missing 

from the area between 171 and 173 degrees west. In the eastern areas of the grid 

both P. externa and hypoleuca were most frequently noted as single birds while 

in the western portions they were most frequently seen in mired feeding flocks. 
* 

This is most likely due to variations in concentrations of food. 

White-winded. Petrel ,|' 

Athdiigh th id -is ^usually an easily misidentified species, one observation 

of a ndark phase" bird in a mixed feeding flock on the 18th is quite certain. 

This observation was within 2C miles of the southernmost part of the grid. 

An additional sighting of three birds on 22 November was not accompanied 

by any description, and field marks later described did not fit P. leucoptera. 

Kennadec Petrel 

All four sightings of this species were in the western third of the grid, 

and all were in different feeding flocks. 

Phoenix Island and Tahitian Petrel 

All sightings of both species were in the western portion of the ,ridf 
* 

Although the two are easily confused, one bird seen on the 23rd was believed 

to have been a Tahitian Petrel, 

Let*lrd Petrel 



Mottled Ft trel 

Two individuals were seen on the eighteenth; one was travelling south and 

the other to the southwest. Apparently the migration through the grid is 

virtually over after October. 

Leach's Storm Petrel 

One Leach’s Petrel was collected on the night of the 17th after it flew 

onto the ship. In addition, eleven storm petrels identified only as white-rumped 

storm petrels were probably Leach's. Distribution seemed to be fairly random 

throughout the grid area. 

White-tailed Tropicbird 

This Hawaiian Island breeder was present in the grid in low numbers. 

Distribution was fairly even throughout the survey, with single birds fishing 

without regard to other species. 

Red-tailed Tropicbird 

This species was fairly evenly distributed over the survey area with the 

exception of an unusually high density in the northwest portion of the grid. The 

lower population from last year is not explained, but the small difference does 

not seem significant. One bird was collected November 23, and a serum sample obtained 

The fact that none of the tropiebirds had orange streamers is suggestive 

of the probability that those present in the grid were not on JohnstonAtoll 

this year (a large percentage there were color marked). This docs not mean, 

however, that the birds are not Johnston-oriented as a streamer wears off in 

less than a year and the birds may not return to the island each season. I 
1 *« r VL5r 

Plue-faccd Eooby 

Four birds o* this species were seen during the day. Three were lone 

adults, and one was a subadult in a mixed feeding flock. Ixdept for one sij.htin£ 

of an adult headed northwest, none of the birds were flying in any determinable 
♦ 

direction. 

Two Flue-faced were also noted during the nocturnal observations. 



Red-footed Booby 

A total of nrine were seen in the grid, only two of which were adults. 

All birds sighted were on days when the cruise tract was closest to Johnston 

Atoll (within 180 miles), but no orange streamers were seen. 

The fact that over 85$ of the birds were subadults is interesting. This 

data, along with previously collected data, would tend to indicate that during 

November the subadult and immature birds have a greater tendency to wander at 

sea than do the adults. 

The significantly larger grid population this year (as compared to November 

1965) probably reflects a better food supply, but could result from some other factor. 

Great Frigatebird 

A total of 24 Frigates was seen in the grid. Of these, 13 were identified 

as Great Frigates while the remainder were identified scs Frigate species, but 

were quite probably Great Frigates. 

The November distribution of this species within the grid does not appear 

to be random. Over 90$ were in the western and northern quadrants, or west of 

171 degrees west longitude. In this area, where mixed feeding flocks were most 

numerous, over 50$ of "the Frigates sighted were in feeding flocks. Single 

birds were often noted chasing flying fish. 

Ages (when noted) included three Immatures and eight adults. 

Sooty Tern 

A total of 51 Sooties (42 during the day and 9 at night) was observed in 

the grid this month. This is a considerably lower number than last year (122) 

despite the fact that more hours of nocturnal observation were conducted this 

November. 

All of the diurnal sightings of Sooties were west of 172 degrees longitude 

and with the exception of a single adult, were all in feeding flocks. The un¬ 

questionable identification of one immature is interesting. 

During nocturnal observations small numbers of Sooties were seen throughout 

the grid area. As stated before, none were seen east of 172 longitude during the 



day. Thus, what data which were collected in the eastern two-thirds of the grid 

would sin gest that for some reason Sooties were present at night but not during 

thr day. However, the writer feels that there is also a possibility that 

Sooties may be present during the day, but are not being seen. Reasons for this 

suggestion are not well verified, but follow for what th^y are worth. First, it 

has been noted on occasion that a single Sooty ie often difficult to see (as 

opposed to a flock). If for some reason, Sooties do not flock in the * rid 

during the "winter" season, they would appear to be present in low numbers. The 

writer does not intend to imply that the population is at a "normal" level; it 

is quite probably at a very low level and comprised of single birds. That they 

travel as single birds seems to be quite possible in view of the observations 

suggesting the lack of concentrated food sources at this season in the grid. 

The main numbers have apparently moved to another area. But it is quite probable 

that scattered individuals remain in the grid area. These single birds very 
* 

possibly may avoid ships during the day (a behavior frequently noted in flocks./ 

That they shy from a ship during the day does not mean that they avoid them at 

night. In fact, the data collected to date would suggest that they are in 

fact attracted to the lights of a ship. 

The above discussion is not intended to deny that there may be directional 
•. . ' _ .'Jy' 

nocturnal movement through the grid from November through February, but “isT 

intended to present a possible alternative. More data and survey are needed 

surply an answer. 

Common Noddy Tern 

A total of 9 birds was seen in three sightings. One group of seven in a 

j-pygfj feeding flock on 20 November was unusual. Last year none were seen in 

November in the grid. 

Fairy Tern 

A total of three was recorded, two of which were in mixed feeding flocks 

on the 23rd. 
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Skua 

Two were observed this year as opposed to one last year. Until a few are 

collected it will not be possible to determine whether these are of the Arctic 

or Antarctic race. 

f 

V 
\ 



Table 1. Summary of Diurnal Bird Observations in Northern Grid, 
November, 1966 

Date N©.Birds Sightings Species flocks Miles Hours No.Birds/lin. mile 

18 133 53 15 6 in* 11.6 1.17 

19 70 53 12 2 121 U.5 .58 

20 553 . 73 13 31 126 n.5 lukC ' ■> - '-C/' 

21 83 B ' 1*6 11 3 100 11.3 .83 

22 L30 59 13 U* 123 n.5 3.1*9 

23 250 v
n

 
C

D
 

16 9 96 li.l* 2.25 

Table 2• Diurnal Density of Species Groups in Northern Grid 
November, 1966 

Species Group No. Eirds •No. Birds/sq. Mile Grid Population % Total Birds 

S hearwater/Petrel 1381* 1.01 50,500 91.1 

Terns 51* .039 i,95o 3.5 

Tropicbirds 28 .021 1,050 1.8 

Boobies 11 .001* 200 .7 

Frigates 2l> 

O
n

 
O

 
O

 . l*5o 1.6 

Storm Fetrels 10 .015 880 .7 

Miscellaneous 8 .006 3CC .6 

TOTAL Birds 1519 1.12 56,000 100. 

Total Birds in Flocks 111*0 75. 
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Table h* Summary of Nocturnal Observations in the Northern Grid 
November, 1966 

y 

Date Shearwater-Petrel Terns Others 

17-18 11 3 1 

18-19 8 ' 1 1 

19-20 3 1 3 

20-21 18* 1 3 

21-22 11 ' _ 2 10 

22-23 W 1 2 

-M- 16 seen before darkness 
# h seen after darkness 
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Preliminary Report 
Palmyra Island 

Survey #33 
-November 1966 

Field Party? B. Harrington (Biologist-in-Charge), W, Bulmer, J. Lewis, 
F. Smith. 

Itinerary: 
11 November -1800 Entire field party arrives. 
13 November -0900 Lewis departs. 
13 November -1600 Lewis arrives. 
1$ November -0700 Entire field party departs. 

Man Days: 13 .k 
Palmyra (an atoll) is a heavily vegetated ring of islets surrounding 

two lagoons. Coconut palms, Messerschmidia and Pisonia trees form the 

dominant vegetation of the island. Several other species of trees and 

a dense undergrowth of flowering plants vines and shrubs comprise the 

tropical flora of most islets. 

Upon arrival at Palmyra a boat (the Pele) was anchored in the 

lagoon* It contained a party of divers from Honolulu who were working 

the reefs for Mollusca and other marine animals. They had evidently not 

disturbed anything on the island and contributed helpful information. 

The first night the POBSP field party surveyed and banded Red-footed 

Boobies on three small islands on the west end of the atoll. A Sooty 

Tern colony that was completing Hits breeding cycle was worked to capacity 

and then emphasis was placed on accurate diurnal and nocturnal survey and 

banding the abundant Red-footed Boobies. 

All islets were surveyed by POBSP personnel or by naval officers. 

The only area not covered was the west end of Cooper Island. A total of 

3,800 birds were banded, 202 returns were recorded, 212 sera samples were 

collected, and 22 birds were collected. 

We were given excellent co-operation from Captain Church, Lt. Dibble 9 

and the officers and crew of Yag #39 
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ANNOTATED BIRD LIST 

Red-tailed Tropicbird 
(Phaethon rubricauda) 

Estimated population -20 
Number of nests -1 
Actual count -7 
Number collected -1 

Red-tails displayed over the causeway on several occasions. One 
bird collected was adult female that had recently laid. Nests were 
not found in the general vicinity due to heavy vegetation. One nestling 
was found on the largest of the three small islets at the west end of the 
west lagoon. This is believed to be the first record of Red-tailed 
Tropicbirds breeding on Palmyra. 

White-tailed Tropicbird 
(Phaethon lepturus) 

Estimated population -12 
Actual count -U 
Number collected - -1 

White-tails 'circled over the east lagoon near the southeastern part 
of the island. They may nest in the tall Pisonia trees but no indication 
of breeding activity was observed. The one bird collected proved to be 
an adult male with gonads slightly enlarged. It is believed to represent 
the first specimen from Palmyra. 

Blue-faced Booby Actual count -6 
(Sula dactylatra) Nest with egg -1 

Number collected -2 

One small coral-rubble island off of the eastern end of the atoll 
contained three pairs of Blue-faced Boobies. Two pairs defended nest 
scrapes and the third pair had one egg. This pair and the egg were 
collected and are believed to be the first specimens recorded from Palmyra. 
All six birds were not banded. 

Red-footed Booby Estimated population -15,000 -2C$ 
(Sula sula) Number banded -351 

Number returns -170 
Number collected -U 
Number sera samples -69 

The Red-footed Booby population is believed to be slightly less 
than it was in May. Due to the dense foliage and the utilization of 
nesting sites, up to 80* above ground, an accurate nest count is almost 
impossible. All stages of reproduction appeared to be common. 
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The main concentrations of Red-foots is along the heavily forested 

southeastern sections of the atoll and islands in the east lagoon* A 
good portion of these birds £oost in the same spot each night. This wqs 
made evident by the large proportion of banded birds roosting low enough 
to be captured and the unbanded birds above 20'• Also, several series 
of consecutive returns were noticed by our field party* 

Color phases were recorded on 219 birds. Forty-seven per cent of 
these were inter-mediate phase with \ of the back white, were inter¬ 
mediate phase with a complete brown back, and 7% were light phase. Dark 
phase Red-foots were present in small numbers and probably represent 
less than .1$ of the total population. 

One Christinas Island Red-foot is the only inter-island return 

recorded by our field party. 

Brown Booby Estimated population -1|00-10$ 
(Sula leucogaster) Number banded -27 

• Number returns -12 
Number sera samples - -31 

Brown Boobies nested on the large island directly south, across the 
lagoon from Cooper Island. Their main roosting concentrations were along 
the causeway and on one islet in the east lagooh. 

Great Frigatebird 
(Fregata minor) 

Estimated population -300-10$ 
Number banded -2 

Great Frigates swirled and roosted at the southeastern end of the 
atoll. No nesting activity was observed and from the numbers of flying 
immatures it seemed likely that they had finished nesting a couple of 

months previous. 

Pintail Duck Actual count -9 
(Anas acuta) Number collected -6 

Pintails were collected at the duck pond on Paradise Island. They 
were fairly tame, allowing us to collect 6 out of eight the first day. 
After that, ducks were not observed with the exception of one drake 

flying over the lagoon. 
Members of the Pele informed us of two flocks of ducks and possibly 

2 species that they had observed before our arrival. The duck pond on 
Hotel Island was void of ducks on each of our visits. 

The collected birds represent adult male and female, and immature birds, 

all of which were quite lean. 

) 
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Golden Plover Estimated population -700^10$ 
(Pluvialis dominica) Number collected -1 

Golden Plovers are very abundant on Palmyra, The birds inhabited i 
all sections of the island from the heavily forested areas to the mud 
flats and exposed reefs* All birds were in fall plumage. 

Ruddy Turnstone Estimated population -100*10$ 
(Arenaria interpres) 

Turnstones were surprisingly scarce on Palmyra. The largest number 
observed at one time was approximately 20 which were roosting in the 
Paradise Island duck pond at high tide. A few birds fed in the heavily 
forested areas of Hotel Island. No streamered birds were found. 

Bristle-thighed Curlew Estimated population -300-10$ 
(Numenius tahitiensis) 

Curlews, like the Golden Plovers, inhabited every ecological niche 
on Palmyra. Birds fed along exposed reefs, tidal mud flats, and in the 
heavily forested sections of the island. Their large population is 
supported by the abundant crustacean fauna of the island. A small, 
red, fiddlecrab was found to be a favorite food of the curlews. 

( 

Wandering Tattler Estimated population -200^10$ 
(Heteroscelus incanus) 

Tattlers were at their normal abundance in relationship with the 
Golden Plovers. Birds fed along the reef and on exposed mud flats. Only 
an occasional individual was flushed from forested areas of the island. 
One interesting observation was the viewing of a tattler roosting 
25* up in a coconut palm. 

Sharp-tailed Sandpiper Actual count -2 
(Erolia acuminata) Number collected -1 

Erolia were quite scarce in view of the available habitat. The- one 
bird collected was a male, only slightly fat. 

Sanderling Actual count -1 
(Crocethla alba) 

Sanderlings were also quite scarce on Palmyra, in comparison to their 
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abundance on Oahu. Since they associate with turnstones and Palmyra has 
a low turnstone population, it is possible that birds moving south from 
Hawaii head southwest to the Phoenix Islands. 

Hawaiian Noddy Tern Estimated population -5,CXX)t25$ 
(Anous minutus) Number collected -5 

Hawaiian Noddies were at a peak in their breeding cycle. Most 
nexts examined contained eggs. Due to the thick foliage, an accurate 
population estimate could not be obtained. 

The birds nested in most islets of the atoll with the largest 
number in the heavily forested southeastern islets. 

Common Noddy Tern Estimated population * -lOOtlO^ 
(Anous stolidus) 

Common Noddies nested sparingly on most islets of the atoll. Nests 
found in coconut palms and Messerschmidia contained eggs. 

Sooty Tern Estimated adult population -10,00ct5$ 
(Sterna fuscata) Number breeding -8,000 

Number chicks -4,000 
Number banded -3,400 
Number returns -20 
Number sera samples -112 

A Sooty Tern colony located on an island in the southeastern part 
of the west lagoon contained about 4,000 large chicks. Due to the 
dense cover of Messerschmidia on the islet, only one night's banding was 
accomplished. P0BSP personnel banded 2,400 chicks and 1,000 adults. 
Flying immatures were observed over the lagoon and the runway. A swirl 
of about 100 birds formed daily over the lagoon. Due to the complete 
lack of eggs and the small size of the swirls we arrived at the 
decision that Sooty Terns would not be present in sufficient numbers to 
make a December visit profitable. 

Fairy Tern Estimated population 
(Gygis alba) Number collected -1 

Fairy Terns were common on all islets of the atoll. Very few 
nesting birds were found, and the population must be at a low in their 
breeding cycle. 

The one bird collected may have been preparing to nest. It proved 
to be a male with gonads slightly enlarged and brood patch bare. 
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ARTHHOPODS 

The insect fauna of Palmyra shows considerable diversity and 
abundance. A large per cent of insect species has been introduced. 
Of course the most notable pest is the over-abundant mosquito. 

A search for ticks in the Sooty Tern colony proved futile. 
One Hippoboscid fly was collected from a Golden Plover. Red-footed 
Boobies were infested with Hippoboscids. 

Crustaceans are a dominant form of invertebrates on Palmyra. 
Two species of hermit crabs are abundant along with normal land crabs. 
Fiddlercrabs formed the staple diet for Curlews on the mudflats. Thre° 
coconut crabs were observed on the island and one of these weighed 
(by personnel from the PELE) 13 pounds. 

MAMMALS AND HERPS. 

Skinks were absent although an adequate search for them was not 
conducted. Geckos of two species (Lepidoductylus 1-ugubris and 
Gehyra oceanica (?)) were collected by F. Smith. 

Sea turtle pits were found on islets off of the eastern end of 
the atoll. Divers from the PELE reported that Green Turtles were 
uncommon off of the reef. 

The introduced Bufo marinus is common on Cooper Island where 2 
were collected. 

One porpoise skull which had been left in the forest by POBSP 
personnel on a previous trip, was collected. 

Rattus rattus were found on most of the islets, but were not 
abundant. Five were collected for ectoparasite studies. 

r 
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Introduction 

This report will cover the non-grid portion of the November, 1966 
cruise to Palmyra Island and the Northern Grid. The P013SP personnel 
participating in this trip were Brian Harrington (Biologist-in-Charge), 

Walter Bulmer, Jim Lewis, and Frank Smith. 
The non-grid portion of this cruise was taken in three parts: Honolulu 

to Palmyra Island, Palmyra Island to the Northern Grid, and thence to 

Honolulu. 

Phase 1: Honolulu to Palmyra. Island. 
“ The first section of this report will deal with the initial leg of 
the cruise which is the trip from Honolulu to Palmyra Island. This 
journey took four days and included diurnal pelagic observations on the 

8, 9, 10, and 11th of November, 1966. 
Gerterally, bird activity was low/moderate for this entire section of 

the cruise, although there were some variations from day to day. We did 
not observe over two- hundred birds in any single day and the lowest number 
observed was one hundred and ten birds on the 10th of November (see table). 

Of the birds observed, a high percentage were Shearwater Petrels. Sooty 
Terns accounted for 2h% of the total birds,and most of these were seen in 
small flocks. No streamered or banded birds were observed during this 

cruise. 
Flock activity was also low for the first four days. All of the flocks 

were either searching or feeding. No traveling flocks were observed. The 
highest number was observed on the 8th (see table) near the Hawaiian islands 
and the lowest number was seen on the 9th. The flock activity began to 
increase again as we approached the Line Islands but remained rather low 
in comparison to previous recordings. The majority of all flocks were 

mixed. Sooty Terns and Shearwater Petrels (see table). 
A brief discussion of the abundance, distribution and behavior of 

each species follows: 
Sooty/Slender-billed Shearwater: 

Seven birds identified as either Sooty or Slender-billed Shearwater 
(Puffinus griseus and Puffinus tenuirostris) were observed during the 
first three days-of the cruise (see table). One of those sighted on the 
eighth of November had light underwings. Of the total number seen, five 
were traveling south and two were going southwest. We were apparently 
getting stragglers from an earlier migration or stray birds from the main 

route. 
Sooty Shearwater: 
(Puffinus griseus) 

One-bird positively identified as a Sooty Shearwater was seen traveling 

south on the 8th of November at 19-0$ N; l£8-30 W. 
Newell's Shearwater: 
(Puffinus puffinus newelli) 

One bird of this species was seen heading south on the eighth of 

November. 



-2- 

Wedge-tailed Shearwater: 
(Puffinus pacificus) 

Wedge-tailed Shearwaters were seen in fairly low numbers throughout 
this leg of the cruise, although the numbers did begin to increase as we 
approached the Line Islands on the 10th and 11th (see table). The ^ark- 
phase birds were scarce the first two days (l on the 8th, none on the 
9th) but began to increase as we traveled south of 11-03 N. Five dark 
phase birds were observed on the 10th (29% of total) and sixteen were 
seen on the 11th. (76% of total). The numbers of birds seen in flocks 
were low except for the 10th of November when h7% were observed in blocks. 
No directional trend could be established for these birds on any of the 

four days of observation. 
Christmas Island Shearwater: 
(Puffinus nativitatus) 

One Christmas Island Shearwater was observed with a small group of 

birds (1 Wedge-tail and 2 Black-wings) on the 11th of November at 06-U6 N; 

I6I-I16 W. 
Juan Fernandez Petrel: 
(Pterodroma externa) 

This species was very abundant for the first two days, then tne numbers 
decreased drastically (see table). Almost no birds of this species were 
seen south of 09-18 N. A fairly high percentage decreased as we traveled 

south. 
On the 8th, most of the birds in flocks were in groups consisting 

entirely of Juan Fernandez Petrels. As we moved farther south, however, 
more were seen in mixed flocks of Sooty Terrs and Shearwater Petrels. No 
directional trend could be established for these birds. Most of them seem¬ 
ed to be milling about, searching and feeding. An additional 27 birds 
identified only as Pjrterodroma externa but probably Juan Fernandez were 

seen during the first leg of the cruise. 
White-necked Petrel: 
(Pterodroma externa cervicalis) 

Two birds of this species were observed on the 11th of November 

near Palmyra Island. 
Kermadec Petrel: 
(Pterodroma neglecta) 

Three light phase Kermadec Petrels were seen on the 8th and 9th of 
November (see table). Two of these birds were in mixed feeding flocks and 

the other was a single bird. 
Dark-rumped Petrel: 
(Pterodroma phaeopygia) 

Three birds of this species were observed on the 8th of November, fly¬ 

ing in a group at a position of 19-09 N: 1^8-30 W. 

Mottled Petrel: 
(Pterodroma inexpectata) • _ ^ 

One Mottled Petrel was sighted traveling south on the 11th of November 

at 07-00N; iol-Ul W. 
Phoenix Island Petrel: 
(Pterodroma alba) . 

No Phoenix Island Petrels were seen until the third day, as we traveled 
south of 11-00 N, (see table). Two positive Phoenix Island Petrels and 1 
Island or Tahitidn Petrel were seen on the 10th of November. One of tnese 
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was with a mixed feeding flocks. On the 11th of November as we approached 
Palmyra Island we saw birds of this species in increasing numbers. We 
observed 7 ^hoenix Island Petrels and h Phoenix/Tahitians. No directional 

trends could be established for these birds. 

Black-winged Petrel: 
(Pterodroma hvooleuca) 

This species was observed in fa irLy large numbers, over the first 
leg of the cruise (see table). A fairly high percentage (25$-37$) of 
these birds seen the first 3 da s were in mixed feeding flocks. On the 
11th of November, all were seen in small groups or as single birds. No 
directional trend was noted for these birds. They also seemed to be 

searching and feeding in the area. 
White-winged Petrel: 
(Pterodroma leucopbra) 

One White-winged Petrel was seen on the 11th of November at 07-17 N; 

161-35 W. 
Shearwater-Petrel: 
* Large numbers of birds identified only as Shearwater-Petrels ^ore 

seen over the entire first leg of the cruise (see table). A large 
percentage of these birds were in flocks. No directional trend was 
noted. They seemed to be searching and feeding in the area. 

Pterodroma Species: 
' A-moderate number of birds identified only as P berodroma species 

were seen during the cruise. None of these were seen in flocks. No 
directional trend was established for these birds. One of those seen 
on the 10th, from the general description given, was probably a Herald's 

Petrel. 
Wrhite-rumped Storm Petrel 

Sight of these birds were seen during the first two days of the cruise 
(see table). One bird, seen on the 8th of November was identified as 
Wilson's Storm Petrol. About %0% of these Storm Petrels were heading south 

or in a southerly direction. 
Red-tailed Tropicbird: 
(Phaethon rubricauda) 

Seven Red-tailed Tropicbirds were observed but none were seen on 
the 11th of November near Palmyra Island (see table). One sub-adult 
was collected on the 9th. Two were calling when they were observed. 

White-tailed Tropicbird: 
(Phaethon lepturus) 

Nine White-tailed Tropicbirds were sighted during the first two days 
and we were still near the Hawaiian chain of islands. One additional bird 

was seen on the 11th as we approached Palmyra Island. 

Brown Booby: 
(Sula leucogaster) . . _ . 

Three Brown Boobies, an adult male, an irmature, and a sub-adult were 
seen on the 8th of November. All were single birds traveling south. One 
additional adult was observed near Palmyra Island on the 11th. 

Red-footed Booby: 

(Sula sula) . m 
One immature was seen following the ship on the eighth . Three sub¬ 

adults were observed on the 9th of November, one of which was chasing 
flying fish in front of the ship. One sub-adult was seen on the 10th, and 
only 3 adults were sighted on the 11th as we approached Palmyra Island 

from t.he north. Thisihct is interesting '•'inside ring the numoers of these 
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birds known to be nesting and roosting on the island. It suggests that 
they were feeding in another direction from Palmyra. 

Great Frigatebird: 
(Fregata minor) 

A total of 8 Great Frigates were seen during the first three days. 
On the 8th, two adult females were seen feeding on the surface. On the 
9thj one male,and 1 immature was seen on the 10th, and only seen singularly. 

Lesser Frigatebird: 

(Frigata ariel) 
One adult male Lesser Frigate was observed on the 9th of November at 

a position of 13-U5 N; 160-08 W. 
Ruddy Turnstone: 
(Arenaria interpres) 

One was seen on the 11th as we approached Palmyra Island. 

Pomarine Jaeger: 
(Stercorarjus pomarinus) 

A dark-phase Pomarine Jaeger was sighted heading west on the 11th of 

November. 
Skua: 
(Caunaracta skua) 

A Skua was observed on the 11th near Falmyra out no direction was 

determined for the bird. 

Sooty Tern: 
(Sterna fuscata) 

Sooty Terns were observed in fairly low numbers (2h% of total birds) 
for the entire leg of the cruise. Almost all Sooties were either in 
searching or feeding flocks (see table) with Shearwater-?etrds. 

One immature bird was seen on the 10th with a mixed searching block. 
No directional trend was noted for the birds. One interesting point 

is the low numbers of Sooty Terns seen on the 11th, north of Palmyra (see 
table). It was established later that there were approximately 10,000 
Sooties nesting on the island. This would suggest that they were feeding 

in some other direction than north. 
Hawaiian Noddy Tern: 
(Anous minutus) 

One bird of this species was seen feeding with a Fairy Tern just 

north of Palmyra Island on the 11th of November. 

Fairy Tern: 
(Gygis alba) 

Only 2 Fairy Terns were seen during the first 3 days (see table). 
As we neared Palmyra on the 11th, however, we sighted eleven, a large 

percentage of whichwere in a feeding flock. 

MAMMALS: 
Approximately 20 mammals identified as Stenelia sp. were sighted on 

the 8th of November. No description was given. In addition 3 mammals 
described as small brown whales less than 20 feet long were observed 
swimming together in a north-northeast direction on the 11th of November. 
They may have been in the genus Kogia judging b y their manner of swimming. 
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Phase 2: Palmyra Island to Northern Grid. 

The second phase of this report will be the observations taken from 
the 15th to the 17th of November during the cruise from Palmyra Island 

to the Northern Grid Area. 
No streamered or banded birds of any species were seen during this 

portion of the cruise. 
There was a very significant difference in the number oi birds seen 

per linear mile during this phase of the cruise compared with the first 
portion from Honolulu to Palmyra (see table). The reasons for the 
dramatic increase are two-fold. On the fifteenth of November, the first 
day out of Palmyra, we were on a NW cruise course which put us into a 
rich feeding area apparently used by all species from the island. Red¬ 
footed Boobies, Sooty Terns,and Fairy Terns (all breeding on Palmyra 
Island) were seen in large numbers (see table). An interesting point 
here is that none of these species were observed to any extent to the 
north of the island. The area west of the island is at approximately 
5 N. latitude which is known to be a rich feeding area north of Howland 

Island. 
On the 16th and 17th of November, as we traveled west of 16U-20 we 

observed less island birds, but we began to see large numbers of Sooty 
and Slender-billed Shearwaters traveling south (see table). We were 
apparently crossing a migration route for these birds and consequently 
they became the omir nt species observed on the the 16th and 17th. 

Flock activity was moderate east of 163-1? west longitude, and 
high further west on the l6th and 17th. The majority of the flocks on 
the 15th were searching and feeding mixed groups containing species 
found on Palmyra Island. On the l6th and 17th, west of 16U-20 
longitude, most of the flocks v,ere traveling groups of Sooty or 

Slender-billed Shearwaters. 
A brief account of each species observed during this phase of the 

cruise follows: 

Sooty/Slender-billed Shearwater: 
Numerous birds identified as either Sooty or Slender-billed 

Shearwaters were observed on botn the 16th and 17th of November (see 
table). The majority of these species were traveling flocks which were 
going to the southwest. Some were described as having light under wings 

but the majority had dark underwings. One interesting point here is 
that almost none of these birds, or positively identified Sooty Shearwaters 
and Slender-billed Shearwaters, were recorded on the 15th of November 
east of 16U-20 W. longitude. This, plus the fact that we saw almost no 
birds of these species during the cruise from Honolulu to Palmyra, 
suggests that the late migrating birds, at least, must pass to the 
west of Oahu and possibly to the west of the Leeward chain, on their 

way south. 
Sooty Shearwater: 
(Puffinus griseus) 

A moderate number of Sooty Shearwaters was observed on the loth and 

17th of November (see table). The majority both days were seen in 
small traveling flocks. On the l6th, a mixed flock containing both 
Sooty and Slender-billed Shearwater was seen. Most of the birds observed 

on both days were traveling in a southwest direction, however, a few 

were headed south and a few had no direction. 
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Slender-biiled Shearwater: 
(?uffirms tenuirostris) 

Large numbers of these birds were seen on both the 16th and 17th 
of November (see table). These Shearwaters were observed both singularly 
or in flocks of up to 80 birds. Most of them were in flocks of from 10- 
30 birds. The dominant direction of travel for the Slender-bills was 
south, however, many were seen going southwest. 
Wedge-tailed Shearwater: 
(Puffinus pacificus) 

Wedge-tailed Shearwaters were seen in high numbers on the 15th, low 
numbers on the 16th, and in moderate numbers on the 17th of November 
(see table). Seventy-one per cent were dark phase on the 15th (east of 
163-12W), 20% on tne 16th, and only 6% on the 17th of November (west of 
167-09)* Possibly we were in a transition zone between the northern 
(Johnston Island) and the southern (Line Islands) population on the l6th 
when we saw only 5 birds. Most of the birds observed on the 1$, 16, were 
alone or small groups (less than five). However, on the 17th, almost 
half of the birds seen were in searching or feeding flocks. There were 
no clear-cut directional trends for these Shearwaters on any of the three 
days. 
Audubon* s Shearwater: 
(Puffinus lherminieri) 

One Audubon's Shearwater was observed with a mixed feeding flock of 
Sooty Terns and Shearwater-Petrels on the 15th of November at 06-U6N: 
163-02W. 
Juan Fernandez Petrel: 
(Pterodroma externa) 

This species was seen in increasing numbers as we traveled northwest 
towards Johnston Island (see table). An interesting point is that no 
Juan Fernandez Petrels were seen east of 163-12W near Palmyra Island, 
although two birds identified as Pterodroma externa were sighted. Tnis 
was a particularly good feeding area for species breeding in the Line 
Islands, however. A fairly high percentage of the birds seen on the 
l6th and 17th were in flocks (see table). No directional trend could 
be established for any of these birds. Apparently they were searching and 
feeding in the area. Perhaps they were sub-adult non-breeding birds 
or late migrating breeders. 
Dark-rumped Petrel: 
pterodroma phaeopygia) 

Three birds of this species were observed during the 16th and 
17th of November as far south as 09-02N (see table). One was seen in 
a mixed feeding flock on the 16th. Considering the rari ty of tnis 
species, it seems fairly likely that they are using the area south of 
the Hawaiian Islands as a winter feeding ground. 
Phoenix island Petrel: 
(Pterodroma alba) 

Two Phoenix Island Petrels were seen on the l£th of November east 
of 163-02 W. The relatively high numbers of these birds seen near the 
Lind Islands on this trip were probably from the Christmas Island breeding 

population. 
Tahitian Petrel: 
(Pterodroma rostrata ) 

Two Tahitian Petrels were observed on the l£th of November. One of 

these birds was in a mixed feeding flock of Sooty Terns and Shearwater/ 
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Petrels. An additional six birds identified as Phoenix/Tahitian Petrels 
were also seen on the 15th, east of 163-02W. 

Black-winged Petrel: 
(Pterodroma "hypoleuc^" nigripennis) 

Birds of this species were sighted in moderate to relatively high 
numbers on this leg of the cruise (see table). Notably the numbers of 
birds increased on the 17th west of 167-09W. Apparently we were entering 
a good feeding area for this species, ho directional trend was noted, 
indicating that the birds were searching and feeding in the area, 

Shearwater-Petrel: 
Large numbers of birds identified only as Shearwater-Petrels were 

seen on the 15th, but the numbers deminished rapidly on the 16th and 17th 
of November, A large percentage on the l5th were in two large mixed 
flocks containing Sooty Terns. No directional trend was noted for these 

oirds. 
Pterodroma So. 

Four birds identified only as Pterodroma were seen during this leg 
of the cruise. None were in flocks, and no directional trend was evident, 

Bulwer's Petrel: 
(Bulweria bulwerii) 

One Bulwer’s Petrel was observed flying northwest on the 15 th of 

November at a position of 06-36N; l62-$6W. 
White-rumped dorm Petrel: 
( Oceanodroma sp. ) 

Two birds identified only as White-rumped Storm Petrels were 
observed on the 15th of November. Both were flying alone and had no 

determinable direction of travel. 
Red-tailed Tropicbird: 
(Phaethon rubricauda) 

Red-tailed Tropicbirds were observed in low numbers during this 
leg of the cruise (see table). None were seen in flocks but three were 
feeding at the time they were sighted. No direction of travel was 

determined for any of them. 
Red-footed Booby: 
(Sula aula) 

This species, known to be nesting and roosting in large numbers on 
PaLmyra Island, was found feeding northwest of the island. Large numbers 
were seen feeding on the 15th of November and almost none observed on the 
16th and 17th as we traveled from atoll (see table). One large group 
of 7$ were seen feeding with a mixed flock of Terns and Shearwater-Petrels 
on the 15th. Of these observed the first day, fort y were inter-mediate 
phase adults, nine were sub-adults, 1 was an immature, and 75 were not 
classified. Many birds were seen gravitating towards the east-or towards 
the island. One sub-adult bird was observed on the 17th with a ieeding 

flock of Shearwater-Petrels. 

Frigate species: 
Four birds, identified only as Frigate so. were observed on the 15th 

near Palmyra island. Two of these were with a large mixed feeding flock 
of Sooty Terns, Red-footed Boobies, and Shearwater-Petrels. Three more 
were seen on the 17th as we neared Johnston Island. None of these were 

in flocks, and no directional trend was established. 

Sanderling: 
One Sanderling landed on the ship during observations on the 15th of 

November. 
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Pomarine Jaeger: 
(Stercorarius pomarinus) 

One Pomarine Jaeger was seen on the 17th of November flying alone, 

but no direction could be determined for the bird. 

Sooty Tern: 
(Sterna fuscata) 

Numerous Sooty Terns were observed east of 163-12W, while numbers 
decreased on the l6th and 17th of November (see table). Almost all 
birds seen were in either searching or feeding flocks, all of which were 
mixed. One immature was sighted on the 15>th, evidently from the small 
breeding colony on Palmyra Island. No directional trend was noted for 

the birds on any of the three days of observations. 

Common Noddy Tern: 
(Anous stolidus) 

Three birds of this species were seen on the 15>th, two of which were 
in a mixed searching flock with Wedge-tailed bhearwaters and Red-footed 
Boobies. This species was found to be breeding on Palmyra island in 

small numbers. 
Hawaiian Noddy Tern: 
(Anous minutus) 

Four Hawaiian Noddy Terns were observed on the 15th, one of which waa 

with a mixed searching flock. These were undoubtedly from a moderate 
breeding population on Palmyra Island. One additional bird was seen 
sitting on a fishball on the 17th of November-possibly a Johnston Island 

bird. 
Fairy Tern: 
(Gygis alba) 

A large number of r’airy Terns were seen on the 15th near Palmyra 
island. A large percentage were observed in flocks, and a large 
feeding flock of 31 Fairy Terns was sighted. These birds were probably 

all Palmyra residents. 

Mammals: 
Ten mammals identified as Stenella s£. were observed on the lbth of 

November. One whale described as a sperm whale was seen on the 17th of 

November. 
Nocturnal Watches: 

Nocturnal watches were held for a tew hours on both the l^th and 

16th of November, primarily to check the Sooty Tern activity. 
Watch was held from 2200—2I4OO on the 15>th and a total of 10 birds 

were seen. One Red-tailed Tropicbird was observed sleeping on the 
surface. Four Sooty Terns were seen-one was identified as an adult. 
One of these Terns was calling. Four small Shearwater-Petrels were 
seen heading northeast. An additional unidentified bird was also seen. 

On the l6th of November watch was held from 2200-2300. Only 2 
birds were seen, a Black-winged Petrel and a Shearwater—Petrel. 

1 



a/o/es Pe/aj/C D& /sx. 

P/rtCC JJ- C /snyrsx -Zsk/icL 7lo /Jsxrf/iCrn (/■ rt 3) 

_ 

JU T' 

Q >0 

'o 'S ^ 
>j . “ v; 

* 

4 
^ Ac ^ 

Si 

v-r« 

°'§l 'S 

$<t it 

VK 

V>$ ft 
° ^ 

>° 1 if 

yis 
>5 

X Vi 

V £ 
k^t? 

t 

a 
i5 $ K. NJ 

■ ■- •-" 1 
VO V ^ 

^ c ^ 

ij 

/ A 6" 73 to 4 / s /o8 6'30 %.c 

6 36" a 2 24 / /33.9 4. 7& U.4 

n \ 6~-« zy . ? 3 22 6" /23 4-4/ ll.L 

51 M XI o 

SPECIES OATA 
*- 

SPECIE 5 

/ *> /Voise/r? 7 c f~ //> A/o re/y> be s’ /~7 /Vo US'S)/)£ 
-r 
*s~ 

/oti*/ 

Sees? 

Birds per 

/.in. Ah/c 

■ *% /*) 

2Uc/<S 

/ o/a-t 

Seen 

31 st/s yes 

hr Mde 

7a in 

29oaCs 

Tot*/ I T 1*3per 

See/? /in ■ MO? 
*- 

7° / S 

/^/ockS 
-2 

20oty//S/est psr/i'/ S/,. 3 . . 02 S 0 772 /■ 28/ 

< 

^g-.sz /33 / /:2<o j S9. 27& 

Soo/y 3Aearusa/er --*- 
/ . O0<? 0 

\
 I .232 77 9. /S .293 44*7* 

S/en /<* r~ A/// SAearu'/Ot 5- ° o c? s<r? 2.27$" ?76<Z 3 S3 / 93r 77 IS 
" -- --- 

• USeJtq eZ*//e/? 3/iEurw4o ,444 /s-EZ 3" .039 O / 7 .73? 47% 

*■ - 

Au/oAostS S/sarit/<P/~ / . Oo 9 /oo70 0 SO Co O O 

7uan/-erstan2^2- Ce/a?t o CO 0 /S’ . /2s" 93.3% 40 .32 s" S7S7*.: 

P<?r/r^sr/)<?3 P? Tret O <0 0 2Z . 0/2~ / s?o J O 

A’Aoetvj Ts/un/ /V ire/ * ■ OJ7 / . so 07 & 
sO co 0 _; 

/aA/i/or? Pe/re/ J2 ■o/2 rofi O 0 O Co O 0 

BPc/i^/^aed P?/rei /6~ ’739 O 9 A S’? 2% 4/ . 333 3-4*7*. 
>—--——/ —- 

, 2(pas-^ far- /PeireV <7? - 429 /T7<% 7 ,^7 53-93 y 
- 024? 0 

//es~OcOo »f«3L ?»/? . / . cc>9 0 / O 2? . O 

/ 
Te/re/ / ■ os? 9 so CO 0 O O 0 O * -———* 

^>7 / f-e rts/H/e<P.J/oon/e/sS, ’ -Z . o/2 O 0 f 0 
CO CO 0 0 

- j 

red/ade/d /yo£>t c £>/'-<£' / . 009 SO 3 , 022 O -2 SO/C* 0 

Pe cZ/co/e/C /3ocJ A\y /2/T 0 so CO / • 0(22 /OOr? 

/-// 4 *7e sfier/e < 4- . 037 3'6% 0 so 0 3 . 024 O 
— - ~p—- 

/ pen di a/^ / . O09 0 0 a CO a 
—-- 0 1 0 -J 

/Zt S -J d*/*& /Of 6 <0 SD s? 0 so / 
— 

. 002 0 

SocAy 7/rrj 2/y 2.0/0 973% 3<? . 22f soa% /<£ . s?0 
__1—-- 

/soo% 

Co/v- A/a22,/ Terri 2 . 022 6S.r% sO O O 0 j 0 0 | 

. 7/a uj . /1///2/ 7/rr) . 037 ST 0 <2 / . e?og 
j 

0 
-1  / 

P&/r y Tern (3/ - 3^3' 77^ / .00 7 O S=9 O <=> 

6? . 06 Q O |> 0 O O O 

/ 

O & 

/Ycro/tram^ ^/prna. 2 . 0/3 
J 

O / . .C07 O - 00 9 O 

//rra2fcrru*~ Ay/w/evec^ 1 . oof O 0 1 O O O O O 

* 2/rcP ST* / . oof 
0 1 O O O I O O 

! 
S 7 3 * t, 3 J c i) i 1/ 3y _> | 



-11- 

Phase 3. Northern Grid to Honolulu. 
The third and last section of this report will deal with the 

observations made on the last leg of the cruise-the trip from the 
Northern grid area to Honolulu. This includes the diurnal observations 
of the 2l*th through the 27th of November and nocturnal watches for a 
few hours each on the 23rd and 2Uth of November. 

The general bird activity on it his portion of the cruise ranged from 
moderate on the 2l*th to low on the 26th and 27th. Shearwater-Petrels 
of various species were observed in fairly high numbers between 
approximatley 71-17N; 170-10W, and 18-53N; 165-10W. This area was 
cohered on the 21*th and 25th as we proceeded east-northeast of Johnston 
Island. Sooty Shearwaters were seen in high numbers on the 2l*th and 
Juan Fernandez Petrels were abundant on the 25th of November (see table). 
On the 26th and 27th, between 163 and 158 degrees west longitude, we 
were passing through a zone with few birds at this time of year. 

Flock activity was generally low throughout the journey back to 
Honolulu. The highest number of flocks seen on any one day was two. 
The majority of bird sightings were in singles or small groups (smaller 
tnan five). 

A brief account of each species observed during this portion of the 
cruise is as follows: 
Sooty/Slender-billed Shearwater: 

Ten birds identified as either Sooty Shearwater or Slender-billed 
Shearwater were sighted on the 2l*th of November traveling south as 
singles or in small groups ( see table). 
Sooty Shearwater: 
(Puffinus griseus) 

Sooty Shearwaters werejobserved in moderate to relatively high 
numbers on the 2l*th and 25th of November, east-northeast of Johnston 
Island (see table). On the 2i*th the majority (86$) were traveling south 
although several were seen milling about or traveling in other directions 
(SE or SW). Approximately 25$ were positively identified as having light 
underwings on the 21*th. Many of the others were not viewed close 
enough to determine the underwing color. 

On the 25th, the numbers of Sooty Shearwaters observed dropped 
considerably (see table). One group of 10 biids was seen with a large 
mixed flock {feeding over tuna. The directional trend of these birds 
was again south. 

The vast majority of Sooty Shearwaters and all birds identified as 
Slender-billed Shearwaters/ or Sooty were observed west of 16510W. This 
fact, along with earlier eviden e, points to the probably late migration 
route of both species as being west of uahu and p&ssibly west of the 
entire Leeward Chain. 
New Zealand Shearv:ater: 
(Puffinus bulleri) 

One New Zealand Shearwater was observed flying south at annroximately 
169-13 W on the 2l*th. Two additional birds identified as probably this 
species were sighted on the 25th-one of them was headed south. This 
suggests that a few New Zealand Shearwaters pass through this area on 
their w*ay to their breeding grounds. 
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Y/edge-tailed Shearwaters: 

(Puffinus pacificus) 
-led^e-tailed Shearwaters were seen in moderate to high numbers 

west of 16$ W. longitude. In other words, a good number were seen 
fairly close to Johnston Island and many were seen close to bahu (see 
table). One dark-phase bird was observed on the 2)ith near Johnston 
Island. Over fifty percent of the Wedge-tails seen on the last three 
days were with mixed flocks. No directional trend could be established 
in either area where the birds were numerous. They were apparently 

searching and feeding in these areas. 

Juan Fernandez Petrel: 
(Pterodroma externa) 
-The vast majority of the birds of this species were observed on the 

25th of November at approximately 18-39N; 166 W. One large mixed 
feeding flock was seen containing fifty birds of this species. No 
directional trend could be established—indicating that these birds were 

not migrating. They appeared to be milling about, searching and 
feeding. Four additional birds identified only as Pterodroma ex o^rna 

were seen on the last leg of the cruise. 

White-necked Petrel: 

( pterodroma extefcna cervicalis) , , , 
Four petrels identified as White-necked were observed curing tms 

portion of the cruise (see table). The majority were seen near Johnston 
island on the 2lrth. None were seen in flocks, and no directional trend 
was noted. The ratio of externa’s to cervicalis's ran about 15 to 1 

over the four days. 
Dark-rumped Fetrel: 
(Pterodroma phaeopygia) „ _ 

Two dark-rumped Petrels were sighted during the 26th and 27tn oi 
November as we approached the island of Oahu from the southwest. fne 
bird observed on the 26th was in a mixed searching flock with Sooty 

Terns and Wedge-tailed Shearwaters. 

Phoenix/Tahitian Petrels: • _ _ , . , . 
One bird identified as either Phoenix Island Petrel or Tahitian 

Pdtrel was seen at 19-Ul R; 162-hliW on the 26th of November. No 

specific direction of travel was noted. 

Kermadec Petrel: 
(Pterodroma nnglecta) _ _j 

One light phase Kermadec Petrel was seen flying with two Black-winged 

Petrels on the 2Uth of November at a position of 17—26 N, 169 35N. 

Black-winged Petrel: _ _ * 
( Pterodroma "hypoleuca nigripennis) . _ 

Black-winged Petrels were observed in moderate to relatively high 

numbers west of 162 W. longitude on the 2lgth, 25th, and 26th oi November 
(see table). One group of 15 was seen with a large mixed feeding Hock 

on the 25th. The rest were in small groups (less than 5) ari(T alone. 
No directional pattern could be establi hed for any of the three days. 

Shearwater-Petrel: _ , , 
Birds identified as only Shearwater Petrels were observed m 

moderate to high numbers west of 165 W. longitude and in lower numbers to 
the east towards Oahu (see table). A high percentage of the birds seen 
close to Johnston on the 2Uth and 25th of November were in feeding flocks. 
Most of the birds appeared to be milling and feeding about-thus no direction 

of flight could be determined. 
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Pterodroma sp. 

Six birds identified as Pterodroma species were observed on the 
first three days of this portion of the cruise (see table). None were 
seen in flocks, and no directional trend was noted. 
White-rumped Storm Petrel: 

Eleven White-rumped Storm Petrels were sighted west of 165-16 W. 
longitude, n ar Johnston Island (see table). All were single birds 
which were probably wintering in this area. 
Red-tailed Tropicbird: 
(Phaethon rubricauda) 

Pive birds of this species were sighted between the 25th and 26th of 
November several hundred miles from the nearest land. All were single 
birds which appeared to be milling about in the area. 
Blue-faced Booby: 
(Sula dactylatra) 

Four birds of this species were observed during this leg of the 
cruise. Two adult Blue-faced Boobies were seen on the 2lpth of November 
near Johnston Island. Two additional Birds, an immature and an adult were 
sighted on the 27th near Oahu. 

Red-footed Booby: 
(Sula sula) 

Red-footed Boobies were observed in moderate numbers west of 16> 
longitude, near Johnston Island, and in lower numbers closer to Oahu- 
(see table). One inter-mediate phase adult was seen on the 25th. The 
remaining birds were either light phase adults or sub-adults with the ex¬ 
ception of one immature seen on the 27th near Oah$t. 
Great Frigatebird: 
(Fregata minor) 

Fairly low numbers of birds of this species were sighted west of 
162 W longitude (see table). None were in flocks, and no direction 
of travel was noted for them. None were seen on the 27th of November as 
we approached the island of Oahu. 
romarine Jaeger: 
(Swercorarius oomarinus) 

Five Pomarine Jaegers were observed on the 27th, east of 160 
Wlongitude, as we approached the island of Oahu. Of the five observed, 
2 were dark phase, 2 were light phase, and I was of undertain color phase. 
One of the dark phase birds was an immature. No direction of travel 
was noted although three were following the ship on its northeasterly 
course. 
Skua: 

One Skua was sighted on the 2lith of November at a position of 17-36 N; 
19-06 W. Traveling in a southeastern direction. 
Sooty Tern: 
(Sterna fuscata) 

Sooty Terns were seen in low to moderate numbers east of lf6 W. 
longitude (see table). A high percentage of all the birds of this species 
observed were in searching or feeding flocks. One immature was spotted 
on the 26th of November with a mixed searching flock at a position of 
19-56 N: 162-11W. No directional trend was noted for any of these birds. 



Common Noddy Tern: 

One Common Noddy Tern was sighted on the 2i|th near Johnston Island 
and six more were observed on the 27th near Oahu, iour of those seen 
on the 27th were in a mixed wearching flock. The other two were flying 
easu toward the island. 
Fairy Tern: 
( Gygis alba) 

1 All of the Fairy Terns observed on this leg of the cruise were seen 
on the 25th of November (see table). Eight of the total of 9 observed 
were with a large mixed feeding flock at a position of 18-39N; 166-OOW. 

Nocturnal Observations: 
Nocturnal observations were held on the night of the 23 and 2liuh of 

November, after we left the grid, and for two and one-half hours on the 
night of the 2l4-2^th to check on Sooty Tern activity north of Johnston 
Island. The number of birds seen was generally low on both nights. On 
the 23-2).ith of November, from 1800-0630, eight birds were observed 
including two booby species, two Sooty Terns, one Shearwater-Petrel, 
one bird species, and two Sooty/Slender-billed Shearwaters. The Sooty- 
Slender-bills were traveling south. On the 2Uth and 2£th one adult Red¬ 
footed Booby was seen following the ship. 
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