
Date / DFQ- (pip Ship{J,T & *, j Vl<.; ( j)ij• fi ) Cruise No._ 

Organization P_ Recorder_ 

Sunrise: Time_ Position: Lat._, Long._ 

Sunset: Time L&J& Position: Lat. qp-sfw , Long. ISQ-HIuj 

Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = 5A.6 

Miles travelled from sunset to 2400 hours = 52l£_ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. ViStiM- £Q'6lrt )6 8-55^ 

2. <£oOC> Lo&M $.0 -HbN 

3. 

4. 

5. 

Hourly Positions: 

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

0100 
— 

0200 
0300 
0400 
0500 
ogoo 
0700 
0800 
0900 
1000 
1100 
1200 ?l- tc /TV - 3 & 
1300 A 

i4oo 
1500 
1600 ' N / I - 2./^- 
1700 
1800 
1900 
2000 it 4 K / •*■5 Ti t < J Z •' T > u/ 

2100 43 /£<? * 
2200 
2300 1 ^ :JL j 

2400 3rf XI 

7. 3 

tu 

958b-SI-MNH 
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Date 02 PEC ou 

Organization j 1' > 

r , 
u 

Miles travelled from 0000 hours to sunrise = 73. <0 

Miles travelled from sunrise to sunset = _7LA 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

l. GeJle5T/al £0- oS. 5a> HsO*H5iO 

2. IIHO AoiP AaJ lb 1 -<£5uJ 

3. )k>06 LoRM |C)«if 3.5 N 1fal^ 

4. |S<2 5 L o£ A*7 A/ lUZ-oW 

5. /43<0 
1 > . 

Hourly Positions: ) Z/ZQ 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt • 
~Xt S9 - -? 7 

0100 X< <7 
1 

] 
0200 r S'? l |) I 1/ 
0300 ' *1 , \ UA' ^0 
0400 2-0 
0500 . -If 31 
0600 \ 0 V / 
0700 -cl / 
0800 JO-03 ///- i ' 10.9 
0900 1 7 i 7 ■ .• y r 
1000 * . ■.  /^*..  <r 7< 
1100 id r 1 A / U) J t 

1200 / A 1 -7 <ZA 
1300 t*y - // 7 

itoo /■ if>- 
1500 0 
1600 / ? tit-m 5 
I7OO £ , A 
1800 . ? - y / O/£> 
1900 // 
2000 ? - 1 • 1 £ 2 - 1 > 
2100 . ; t: . ?/ 7 • 
2200 17 3 / AO ^ ?■£ 
2300 1 - Ht t,£ 
2400 L J f - - /1 958b-SI- 

Rev. 9/28/66 



Date 03 &B C /?(>& Ship_(/AS H0 ) Cruise No. 

Organization!iV I :_ Recorder_ 

Sunrise: Time <£U1 

Sunset: Time 

Position: Lat. /9-53a/ , 

Position: Lat. / 9 - // , 

77.0 Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset QLt>> 0 

Miles travelled from sunset to 2400 hours = S&S 

Long. 

Long. 1 H V 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. IG-SSfil tUH-Uto 

2. nai Lo £ jcsM 

3. l£oci 4 O £ A A/ /g-57M )b&- /Sfcj 

4. lSC>5 kO 1 g - IS A/ 

5. /?35 Lc> 1 8- OUAi Wet-SW 

Hourly Positions: 

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

/ 

0100 /i > ' V 
• ' ’ — —- — 

0200 ! £ 17 
0300 
0400 . rv 3? 
0500 :  
0600 o\ 
O7OO .  rn 
0800 / rf- so is, * — J*/ 
0900 H -32 
1000 7£T 
1100 43 s/ 
1200 ! £> V 0 
1300 ' % 05 
i4oo ter- 3 0 it,-:. <S 
1500 3-6 07 . 
1600 0-\ 19 . . 
1700 17 PJL 
1800 a. *U 
1900 <74 
2000 
2100 / 
2200  iA /*■ 
2300 
2400 _ 

)iu 

% 1 k 

958b-SI-MNH 
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Pat[?FCL- lciUk Ship__ (YM HQ ) Cruise No. 

Organizat ion PQ ^, P_ Recorder_ 

Sunrise: Time C 

Sunset: Time /83k 

Position: Lat. /?-£), , Long. Hol-VO-S IV 

Position: Lat. Long. )L%-SOu) 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

- M-6 

TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 

1. LO 

2. US'? /<?/?/) N 

3. 
AO/PA// 

4. LOjPtffi 
5. 

\%-56i4 itjj-yOuJ 

/tf-H 9^ 

Hourly Positions: 

H 

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

0100 YU ]- 
0200 L: 
0300 - V S7 
0400 t -• 
0500 +l 
0600 U 
0700 J3- 
0800 

—y: Itv- H'i 
0900 \ 

?
 

- 65 
1000 i-| ~0cf 1 ■6* 
1100 -1 i 1 A 
1200 '>■ f 
1300 2# 

. ■ ■ -— . 

i4oo 
_ 

1500 
— 

1600 
1700 u -jfe 
1800 1.i C~ /6' 
1900 1 ; ’ \ !-> 
2000 

■ (9 f ‘ u 
2100 • r/ / Y 
2200 a/ 
2300 
2400 / 

10 w >. o f - 

M.7 

C> ( 

958b-SI-MNH 
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Date <t)S pf r Ship__(_) Cruise No. 

Organization_ Recorder 

Sunrise: Time #7 V<£ 

Sunset: Time 

Position: Lat. Long. /9/-OOU) 

Position: Lat. Long.[ 21 -32u) 

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. 07/5L 

2. hho 

3- )9oO 

5. 

c edesT ,al 
^ ol£ An) 

1.0 f? Art 

L o/EAH 

12-23 aJ 

I l-SW 

/ 7/-<5-y<u 

I 7 / -35tU 

(7 I -20(0 

) yo-SPuJ 

Hourly Positions: 

Time Latitude 
^ «■ // / 

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

0100 -7 : '5 0 ]- 

0200 
0300 
0400 •» '  

0500 
0600 — I? 7 •• 
0700 ' -,v - •? 
0800 1 i l 
0900 7 
1000 H - . 1 7 r ' J > 
1100 17 1- 3 ^ 
1200 H 
1300 r 
1400 
1500 jv • 
1600 - v - 
1700 
1S00 !.'/* :.v 
1900 ■ ^ ~ - ,'7/ 
2000 7 
2100 —- ' • 
2200 
2300 
2400 

!| I 

/0,X 

5-5 

i- 

958b-SI-MNH 
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Date DEC >9fefc Ship Cruise No. 

Organization_ Recorder 

Sunrise; Time f) ) fr, 

Sunset: Time *-) ) 

Position: Lat. i, 

Position: Lat. 

Long. IL^ -33u> 

Long. jj^_l_hO 

Miles travelled from 0000 hours to sunrise = 315 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

= <£> 

= 

TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 

i- $7<Z*7 QeLe-STial l%-£l^ 

2- 1137 ) 8 -IH 1 U ^ - 56> cO 

3- rfOf C ELEsTlflL | 7'PtoA/ |kS - lO vj 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude 

/ 7l 'iT 5- 

Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 1 

0200 
- . "2 V 

0300 f 1 -If 
0400 IS 
0500 
0b 00 777TT 
0700 •2-1 *3 
0800 l 
0900 
1000 
1100 I s - 1 7 ! "f 
1200 11 • 

.1300 
i4oo 
1500 1 ~~7~ 

. 

1600 1 7' ~ " ' 
1700 
1S00 

. .... .1- 
1900 
2000 
2100 Cl 

2200 
2300 r •+ 
2400 

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



Date 0 7 PtC /<?ktr 

Organization 

Ship Cruise No. 

Recorder 

Sunrise: Time <iioz 

Sunset: Time " _ 

Position: Lat. a/ , Long. IM -36 u) 

Position: Lat. L£3M , Long. 

Miles travelled from 0000 hours to sunrise = %s.s 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours = SS-& 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

0*7/1 

130 7 

9-00 0 

CElESTlAL 

&0zLgsT,aL 

0 ‘ • 

i&~31 u 

m-pS/j 

i3~3$ai 

I foS' 3.5 i\j 

I \A’ >2^ 

I 70 - u) 

Hourly Positions: 

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

0100 
— - - 

. — ■ .. .. - [- 

0200 
0300 
o4oo t C — 

0500 * 

0600 
0700 
0800 
0900 . j s 

1000 
1100 
1200 /V 7 t/ y r ? -•> 3 
2300 

J* 

i4oo 
1500 
1600 
1700 1 y-fl 'j ? 
1800 / V- 
1900 
2000 A "i- / • ;• 

V 

2100 I7O-0S 
2200 18 12. 
2300 A 1 n 
2400 '3- 1/4- 

170 !(, 958b-SI-MNH 
Rev. 9/28/66 
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Da'fce ^ f- l Ship___(__) Cruise No, 

Organization ■ . v*_ Recorder 

Sunrise: Time d)73£ 

Sunset: Time 

Position: Lat. A?-<33 Nj Long. I *7) -J3uJ 

Position: Lat , Long. ) *70 I *? 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 

S3. $ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. ipVlSL CFi.ES 1 iAL /c2 *^<5a1 / 7;- o 

2. )3H SUU sT'A L )3 -3$ N )70- 

3. IQ* 3 d E STi A l— ) M ~l 5 AJ 
1 rj 0 - 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude 
1 70 24 

Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 ]- 

0200 
0300 
0400 
0500 1 7/ - 
0600 -L 7/1 07 
O7OO 
0800 t 1 .» —». 1 J 

O9OO 
1000 it 
1100 immm *7 ^ / 
1200 JJ- *- S' /-s' ^ * 4- 
1300 > i- - 7 
1400 
1500 ^ - 1 

1600 
iyuo. f /t- ■ 
1800 V- r'-; 
1900 
2000 
2100 
2200 
2300 #*■ * r*— 

2400 If-1/7 1 £7 ' J * 

b 

> ~y 

1C, 3 

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





Date /) 9 P/rC fak Ship_Cruise No. 

Organizat ion_ Recorder_ 

Sunrise: 

Sunset: 

Time d>73U 

Time_ 013- 

Position: Lat, Long. im±5S<o 

Position: Lat. Long. / 7/ -jo k) 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

-JL2L£ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 0300 o.e. !£-3Zn 1 7^-01 id 

2. 1311 f?. CeLesTiAL 1$ -Ole a/ j70~1°nJ 

3. 1131 Ofi-gsTiAL >1-22. N 19/ 'JJ 

4. 3 2l- 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 
v|7 w at .. 

0100 3 1 — 

0200 . H 
0300 / : /-o’’ / / 
0400 / : 
0500 
o£oo 
O7OO 
OoOO /"7 ^ <^/ 
0900 
1000 
1100 7 iLO- 
1200 I <7 - # 3 O 
1300 3t 
i4oo ■r ! yr 
1500 !<) - iV r*' 
1600 V t m o %■ 
1700 V 0 to 
1800 3 3 19 
1900 24 
2000 14 /* 1 
2100 ) V f 6> 
2200 IQ/JJ. 
2300 r'V' 

2400 792 
958fe-SI-MNH 
Rev. 9/28/66 



Date /Q yDr(2 ! (7/S'Ship_(_) Cruise No. 

Organization Recorder 

Sunrise; Time Position; Lat. / j Long. 11.3-it y 

Sunset; Time >■5 S'? Position; Lat._[ H SH a> , Long. npL-ofiiv 

Miles travelled from 0000 hours to sunrise = ip. 6" 

Miles travelled from sunrise to sunset = > 9 

Miles travelled from sunset to 2400 hours = 

TIME OF FIX TYPE OF FIX! LATITUDE LONGITUDE 

1. pil'd 
p p 
Cfi-EST'AL ) 3~ 

113 -Ol to 

2. 13*3 CgLtghAL 

3. 

4. 

£OO0 D.C, IS'OO a/ 175 • op tU 

5. 

Hourly Positions; 

Time Latitude 
! : 

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

0100 T- 

0200 * p 
0300 ■3 

0400 13 O 1-7 a >£• 

0500 V1 f / * 
0600 
O7OO 7 C'j 
0800 n - 

0900 
1000 u 
1100 -i *7 
1200 )'■ 
1300 
1400 
1500 
1600 0 

1700 
1800 
1900 
2000 
2100 
2200 s 

2300 
2400 

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



Date // D Jb C- Ship_( • • ) Cruise No. 

Organization_ Recorder 

Sunrise: Time $7*/} 

Sunset: Time L3oo_ 
Position: Lat. /&?-o?aI. Long. 

Position: Lat. Long. _L21=£2tJ 

Miles travelled from 0000 hours to sunrise = (jplc 

Miles travelled from sunrise to sunset - ^ 

Miles travelled from sunset to 2400 hours 

_TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. 07A0 C£LF sTiaL 
Of/V £>. /? /*-/<? iso- m C t 

2. IP 2# fc celssTtA L )U-S & ^ in )* oh^o 

3. )ciPb CfZpsT-aL )[p ~ )0 A/ 
, 75 - aouJ 

- _ / 
4. 0 | >" T) r? l W- IS-HI \ 7 - *•“? • 

5. 1 MOO 

Hourly Positions: 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
I ' U 3 i  v ’ 

0100 ' 2L 
1- T- 

0200 ^ t 2 0 
0300 HC 
0400 
0500 9 
0600 
0700 -0 s 
0800 l\ 
0900 

• 

1000 a 1 

1100 ' 

1200 U- -T ^ l7i *t 
1300 / .1 % 
i4oo 1 *7 
1500 7 r 
IbOO 
1700 V / 
1800 *•?- 
1900 
2000 
2100 / 
2200 
2300 5 
2400 1 958b-SI-MNH 

Rev. 9/28/66 



Date /5 £>£C Ship_( - 1 ) Cruise No. 

Organization_ Recorder_ 

Sunrise: Time 

Sunset: Time /90 7 

Po s it ion: Lat. , 

Position: Lat. lS-&Oh}, 

Long. | ^3-! 9 U) 

Long. 

Miles travelled from 0000 hours to sunrise - 

Miles travelled from sunrise to sunset = 

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

5 

61 0 

37 5 

TIME OF FIX TYPE OF FIX 

1. 3 dfLeiT/AL. 

2. 1 0OO P. C e-jlc sTi a i~ 

3. IQHO CBkES‘1 iau 
4. rj\ i 9 /?: 

5. I34 a D, K 

D R. 
Hourly Positions: 

LATITUDE 

) H- 45 

IS -OSN 

) W 3 I 

LONGITUDE 

;7 3->Z*o 

i V 3 - *+ 3 

1^4 - nui 

Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt. 
I P7 2 • *- 

0100 1 —■1 * 

0200 _ er- 

0300 
0400 
0500 
oSoo \: ' 9 

a «. 
*■ O t 

0700 0 

0800 
0900 / 

1000 
1100 
1200 17 z-h3 
1300 
i4oo 
1500 
1600 
1700 A.' -/> ’ 

1800 
1900 
2000 
2100 
2200 
2300 
2400 

958fe-SI-MNH 
Rev. 9/28/66 
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Date 13 DJr C A?tr(t* Ship_(_) Cruise No. 

Organization_ Recorder 

Sunrise: 

Sunset: 

Time 

Time / / 5 7 

Position: Lat. nr itsLong. m-osuj 

Position: Lat. M S3 // , Long. 

Miles travelled from 0000 hours to sunrise 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 

1. ^>7*3 C. eL£3Ti aU ) Ij-ltaAl |73"03uj 

2. !3oo CeLbSTiAL 
1 - V8 UJ 

3. 

4. 

5. 

£ b LbsT/Ai_ / 6 S3 *1 jl 

Hourly Positions; 

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

0100 '-0 
T 1 - - T- 

0200 4, 5 ? > 
0300 
0400 ~T~T~ 
0500 y V 
0600 / 
0700 )Z 0 jr 
0800 \°i Si 
0900 7 

1000 
1100 
1200 
1300 
1400 2,0 
1500 
1600 
1700 0

 
0

 
CO 

1—1 

1900 
2000 1 ~7I - 3 2, 
2100 
2200 
2300 
2400 

958fe 
Rev. 

SI-MNH 
9/28/66 



Date /f D/C tfl/h Ship___(_) Cruise No. 

Organization_ Recorder 

Sunrise: Time OW! 

Sunset: Time _:_ 

Position: Lat. 

Position: Lat. n-st a/ , 

Long. /M-£8u/ 

Long. JJz&jJStd 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

- <73.3 

= HS.<6 

TIME OP FIX TYPE OF FIX LATITUDE LONGITUDE 

1. <p7) 7 
2. /os8 
3- /g&f 

h. 

CFlesTi al / 737*/ 

CfLtofraw I*) “Hi*/ 

C^i^/.OPAA/ 

) 70- 00to 

3/uJ 

5. 

Hourly Positions: 

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

0100 J?c 
- “1" * ^ T- 

0200 
0300 
0400 
0500 
0600 
O7OO //-' '70-CX 
0800 • -» «• Cjt 

- - - - 

0900 
1000 
1100 / 

1200 
1300 YC 1 0 
1^00 f Jr 

1500 
1600 V 
1700 
l800 t 7 
1900 
2000 
2100 
2200 
2300 
2400 1 

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



Date /JM Ship_ 

Organization_ 

(__) Cruise No, 

Recorder 

Sunrise: Time Position: Lat. /ffi 'Q5 A/, Long. 

Sunset: Time ie^± Position: Lat. It-S3 hi ,, Long. !IpH-5%uJ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 94,0 

Miles travelled from sunset to 2400 hours = $h4 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

4>7{t 

/MO 

t85% 

QeUs7>*i~ 

/f/j S~TiAL 

)%-$/, N 

E- 3 (o A/ 

/ $0 M 

/(p/s ~3l/UJ 

I (a b ~ <t>0 

)0> ~3(p n) 

Hourly Positions: 

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

0100 i i 

0200 
0300 T * 0400 y -r 

0500 _ 
0600 r/ 
0700 
0800 V iC < i K 

0900 
1000 5 i 
1100 ? *> 
1200 7 T- xra 
1300 
itoo 1 0 

1500 
1600 '2 ^ 
1700 
1800 c, f 
1900 
2000 \Tj ^ ^ r 

2100 
2200 
2300 
2400 A y // _ / 

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



Date Ship__( !\(rUO ) Cruise No. 

Organizat ion_ Recorder 

Sunrise: Time &9/f 

Sunset: Time l-^ 

Position: Lat. 9.Sa/ Long. /&3-t/tJ 

Position: Lat./^j'c- / ' , Long. ' ' ' ^ uJ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours 

= t-J / 
- 33.0 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 

1. (filfi&J 

2. ns3 

3- /8*t3 

k. 

<0r/ e&T'AL ) f-S 9 a/ 

Lo^AaI j -J5" 

CfItsT/al /?-r3yv 

/63-/3kS 

I (s3l-HO'SO 

}b/-£9tO 

5. 

Hourly Positions: 

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

0100 ”7 1- 

0200 
0300 i 

0400 
0500 -f. (J 
0600 
0700 A 

0800 IL'Z 0 r 
0900 
1000 
1100 
1200 / / O 
1300 
1400 
1500 
1600 y / IV 

1700 
l800 
1900 
2000 
2100 Si J # 
2200 H0-0X 
2300 <26 n 
2400 / * C '•/ 

f 

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



Pate / 7 0 / f (p0 Ship__ ( ) Cruise No. 

Organization Recorder 

Sunrise: Time Position: Lat Long. /($& ~t£V IaJ 

Sunset: Time Position: Lat. 4 Q , Long./5 ; - : / 

Miles travelled from 0000 hours to sunrise = &>/*• $ 

Miles travelled from sunrise to sunset 

Miles travelled from sunset to 2400 hours = 

_TIME OP FIX TYPE OF FIX_LATITUDE_LONGITUDE 

1. CfIbsT^L c5077a/ 
2. 
3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude 

A:- / 
Wind Pir. Wind Sp. Wave Pir. Wave Hgt 

0100 tu-cs 
]- 

0200 
0300 
0400 
0500 
0600 
0700 i ••• 0 / 

- 0800 " / 3, 
0900 
1000 
1100 - 

- 1200 TFV~^Tr' 
1300 l t m 
1400 
1500 -,r• <- 
1600 
1700 
l800 
1900 
2000 2^' Yf.r •'5"^ • 
2100 
2200 
2300 
2400 

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



OBSERVERS: 
A?cf/vyf 

L£j*uj > 

TIME SPECIES 

SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 

AT SEA DAILY LOG - E 

SPECIMEN 
or 

DIR. BAND) NO. REMARKS 

■T 

Date (Dtt. 
Pg-# _f_ 

SF 

Si-A 

R FP 
f/M. \Jaejw 

t 
? 

&F* 

?Cn~ 

/1 ** 
RF3 
Ll/eJyug. ^4 / / 

&FA- 

A/ Tr 

l/J, J 

T fa/M' 

a n 

^oo i-y / * 

Wr~ 
UnAjefcu/ 
fe>t*\ ‘'J&Oij? f 

P°*i ^Agiyr 
(Fc ro$r<m*y- 
$e>Fy 
fiJoiffly Sr?. 
’s^eur/FeF 

i / 
'FUftfact 

Suruf cFr 

<&- 

tJ 

<&L- 

C&&-* 

(JXr- 

e& 

cfl2 

" sh',f Jm* 

'tttf*a,itJ s/?^ 

A^ Ftfhf />!»*/* 

-/-*//oy-- y jrl^ -(/y^ 2 /?/4—1 
->/4a FyUF 

~~ F FI/^ ^ bjy? F -FF / yyF fyh/ 

~F>//0 
^ (F to c*.£- r fj 7'7/ F^ C^1 

4 

N C Ai,„ y 

Jilt *+>» c <rV# // 
“s 

F\ 

'OUs—L —, h+cs- s\ 

IF I?"~y " “J~~-^-?yt,acKv{ 

~ StTf/tii &■>* ■//{.&//«* j7<??/~,'e 

£*•*<. /i/j/ij- 
-A& — (Ftf 

-4/s- <i 
\-4<P 

-^~v* " f'Gy 

/ J***, //fci. 
<F<zrF. 
JtH*4 
/ lyLt/fa/'/- 

■ /Jitrn* 

jL^istf 
7 * • 

. C'tJs'e. ° ^ >5 ZU^-csci, ?Vo *y S 
SI- MNH - 958-e| 

Rev. 5-66 



Ship 
Direction 

OBSERVERS: 

< a Q tL3L 
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PRELIMINARY REPORT 

NORTHERN GRID SURVEY NO. 35 
December 7-13, 1966 

Prepared by- 
Brian Harrington 



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

Northern Grid from 1200 hours 7 December through 1800 hours 13 December, 1966. 

P.O.B.S.P. personnel were Brian Harrington (Biologist in charge), Walter 

Bulmer, T. James Lewis, and Frank Smith. Good cooperation was received from 

Captain Kaiser, Mr. Sullivan (X0), the officers and crew of the U.S.S. 

GRANVILLE HALL (YAG 4o) throughout the survey. 
'4 • is' 

Heavily overcast weather during the first leg of the grid made navigation 

difficult and positions were estimated; they should not be considered accurate 

within ten miles. During the remainder of the grid cruise, positions are con¬ 

sidered accurate only at the time of a fix; high winds and seas were constantly 

pushing the ship as much as ten to fifteen miles off"course. The grid cruise 

track is shown on map one. 

The weather during the grid survey was generally very windy with speeds 

of up to 40 knots frequently recorded.' The effect of this on birds is dif¬ 

ficult to determine. It can, however, be stated that high winds probably 

affect observations and definitely affect collecting. Due to steady vibra¬ 

tion when heading against the sea and wind, binocular observation is difficult 

and hence probably fewer birds are seen. Also the fact that birds are often 

oehind waves affects sightings. Collecting is aljnost impossible when heading 

against the sea as a shooting station can not be maintained on the bow. 

Considering the above remarks, it then follows that this survey should 

not be considered an accurate index of the status of the birds this month 

relative to other surveys. However it is also suggested that the conditions 

were much the same as in the December 1965 grid survey, and it seems reason¬ 

able to draw comparisons between the two. But there are little data to 



suggest the probable status of birds in a "normal", i.e., non-stormy, 

December survey in the last two years. 

2 

This December the diurnal survey was conducted for 73.6 hours over a 
* . ' - s -- 

• . . > 

distance of 678 miles (nautical). An additional 52.8 hours of nocturnal 

observation were conducted, 2.8 of which were spent drifting on the night 
4 

of 11-12 December. 

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

Hence, for purposes of discussion, it is divided into quadrants (see map 

one) as was done last month. With the exception of the south quadrant, the 

relative proportions of resident birds in different sections of the grid 

remained similar in November and December. The south quadrant did show a 

considerable population increase* but this may not have been a very accurate 

index of its status as very little survey was conducted in the area this 

month. The sighting of one flock heavily weights the December figures and 

the quadrant density may well have been lower than our observations indicate. 

Perhaps the most noticeable change in avifauna since November is the 

complete end to the movement of transient migrants, i.e., Sooty and Slender- 

billed Shearwaters. Almost all the species observed were resident birds 

except the non-breeding Pterodroma from South America. Most of these petrels 

can probably be expected to remain in the central Pacific as the breeding 

population should have returned to southern waters by now. 
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Christmas Island Shearwater 

A 5inf le bird was seen on the 9th travelling northwest. 

Ncdge-tr.iled Shearwater 

The total count this December is identical to that last year, but the 

density is only about half as large. 

Compared to last month (135 identified) the population is surprisingly 

low. Whether it was high winds, the exodus of food, or some other factor that 

was responsible for the reduction is not explained. 

In comparing November's data, it seems possible that a post-breeding pop¬ 

ulation from the Hawaiian Islands was present in the grid during *Wember. Reasons 

for this hypothesis are based on very little data. First, it would seem quite 

probable that if the November Wedgetails were from Johnston, orange streamers 

would have been sighted. Secondly it is suggested that the Wedgetails were from 
: \ 'jfi 

a post-1 reeding population because of data collected this month. In November 

no immature Wedgetails were identified; but this month six of seven birds aged 

were identified as immatures. As adults leave the breeding islands before 

the young are able to fly , it would be expected that they would be present in 

the grid area before the immatures. Although the evidence is sparse, this 

possibility is suggested. 

As would be expected, the grid population of Wedgetails was largest in the 
« 

north and west quadrants. This follows the pattern of last month and last year. 

Dark-rumped Petrel 

One bird was seen on the 12th sitting on the water with two Juan Fernan¬ 

dez Petrels. 

Pterodrona externa 

As was the case last year, there was little significant change in the density 

im November and December. But there still remains a considerably higher number 

present than either November or December of 19&5# This fact combined with the 

month-to-month variation would suggest that some ecological factor is important 



) 

in delineating the range of the non-breeding population* 

Cne Juan Fernandez Petrel was collected in the grid this trip* 

rterodroma hypoleuca 

None of this species were identified as the subspecies hypoleuca. As was 

the case last year, there was a marked decrease in the density from November to 

December. This was most likely due to movement towards the breeding grounds, 

but may have also been due to the high December winds in both years. . (The 

sighting of three Bonin Island Fetrels north of Johnston on 6 December suggests 

that this species may be susceptible to being pushed from their "normal" range by 

high winds.) 
. 1 1 a* 

Unlike last month, the density distribution of P.hypoleuca in the grid 

was not similar to P^ externa (see table 3). This change may also have been due 

to high December winds. 

One Black-winged Petrel was collected in the grid. 

Kermadec Petrel 

Both sightings of this species were in the western portion of the grid, 

and both were in mixed feeding flocks. 

VIhite-rumped storm petrels. 

Although all of the storm petrels were probably Leach1s, none were positively 

identified. Distribution appeared fairly random throughout all but the northern 

quadrant, where they were fairly scarce. 

White-tailed Tropicbird 

One bird was seen sitting on the water in the east quadrant. 

Red-tailed Tropicbird 

The large decrease since last month is not unexpected in view of the total 

absence of Red-tails in December last year. However it is possible (although 

unlikely) that in both years this species may have been affected by the high 

winds• 

This December survey suggested a total absence of Red-tails in the eastern 

half of the grid area, which follows the November density distribution. 



Blue-faced Pooby 

The numbers of this species remain essentially unchanged from last month. 

Unlike last month however, all the sightingsvere confined to the western hall 

of the grid. All were immatures. 

Red-footed Booby 

Following the pattern of November and December, 1969 there was an increase 

in numbers of this species in December this year# The ages of all the sighting^ 

included 16 immatures, 3 subadults(including one with an orange streamer), and 

only one adult. As mentioned in last month'd report, there is good evidence 

that there is an age-oriented behavior greatly influencing pelagic movements 

of this species. This is strikingly illustrated when this month’s grid age 

composition is compared to ages of birds in the non-grid .section of this cruise 

north of Johnston, On lli December at about 100 miles northeast of Johnston, 17 

Red-foots were aged. Of these, 11 were adults, 3 were subadults, and three were 

immatures. This is a direct reversal of whet was found south of the island in the 

grid area. It would seem possible that a young bird might learn the locations 

of good feeding areas by trial and error, and hence tend to wander much more than 

adults. This could explain their presence in the grid. 

Great Frigatebird 

The population densities in November and December of 196$ and 1966 were 

identical. In both years there was a considerable drop which would suggest 

some sort of seasonal movement, or more likely that the species is easily 

affected by high winds as postulated last year. 

Unlike November, the distribution within the grid this month seemed to be 

random with virtually even densities over the entire grid. No directional trend 

was observed. 1 

! - •>_ , ' 
4“ «• ; »■■■-* 

Sooty Tern 

A total of 7h Sooties was identified during the diurnal survey this 

month; all but two were in two mixed feeding flocks. An additional 21 were 

heard or seen during nocturnal watches, with a majority (17) being noted on 
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the night of 11-12 December* Attempts to collect while drifting on this night 

were not very fruitful, as only one Sooty was shot. Efforts to catch up with 

Sooties during the day were almost comical as they would flee when the diip was 

within a mile. However, all was not lost as we did manage to get close enough 

to one flock on the 11th to be sure of the age composition. Of 57 Sooties noted, 

eleven were identified as immatures. On the 12th another mixed flock was seen, 

but with only one Sooty in it. This was a heavily speckled subadult bird, 

probably two or three years old. The bird colledted on the night of 11-12 November 

was also a subadult, with very sparse breast-flecking, but with apparently 

juvenile feathers showing on the wing coverts, back, head, and rectrices. It is 

estimated to be a three or possibly four year old bird and would have appeared to 

have been An adult with binocular identification. 

The status of the "winter1' population of Sooties would now seem open to 

question. The above discussed flock (composed of about 20$ immatures) would 

tend to refute the theory that immatures migrate to the Philippines; 

tut actually it could just as well be argued that the above-mentioned immatures 

were strays which for some reason did not migrate. Or it could be theorized 
k 

that, the Philippine recoveries of POPSP-banded Sooties were strays in that area.,etc. 

The status of the adults here in the central Pacific from November through 
- 

January is also confusing. It is possible that they may be mostly birds pf non- 

breeding age; this suggestion is based on very slim evidence which indicates that 

it is mostly sub-adults which linger around a breeding colony after tbf nesting 

population leaves (see June through September Johnston Island biweekly reports 

and French Frifate Shoals August report.) However, it would be unfounded at 

present to propose that only subadults remain in the area as not enough specimens 

have been seen or collected at sea from November throubh January in the northern 

areas. A more efficient means of collecting would be neeessary to supply the 

information needed. 
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Common Noddy Tern 

Three were seen on eleven December in the north quadrant of the grid. 

Fairy Tern 

Two were seen on eight December in the south Quadrant. 



0"Ia^> f. M^r'Wvcm CrvMi £Vo isc TV <*-£•**> DecewibeT- 

JD/urn a / Ofoseructf/OMf 

Nocturnci / Observation 5 

% 

Q^o«x<ir<nrvt <i'\T\i I o r\i 



Table 1: Summary of Diurnal Bird Observations 
December, 1966 

in Northern Grid, 

Date Bird No, Sighting^ No.Species No.Flocks No.Miles No.hour 
No.birds/ 
lin. mile 

07 9 7 5 0 92 6.8 .098 

08 69 
/ 15 6 1 90 ii. h .766 

09 23 21 6 0 117 11.6 .197 

10 Hi 8 5 1 88 11.3 •159 

11 no 19 11 1 122 . 11.3. .902 

12 69 19 11 1 81 11.2 .853 

13 20 18 7 0 88 10.0 .2L3 

678 73.6 

Table 2s Diurnal Density of Species Groups in Northern Grid, December, 1966. 

\ 

Spec. Group No. Birds Birds/sq.mi. Grid Population %total Birds 

Shear.-Petrel 183 .136 6,800 8.2 

Terns 79 .059 2950W 25.2 

Tropicbirds 6 .005 250 1.9 

Boobies 23 .009 h$0 , 7.3 

Frigatebirds 9 . o
 

o
 

U
J

 

l5o 2.9 

Storm Petrels 10 .oi5 950 3.2 

Miscellaneous L .003 1:50 1.3 

Totals 3Hi .231: 11700 100. 

60.$% Total Birds in Flocks 190 
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Table U: Summary of Nocturnal Observations in the Northern Grid, 

December, 1966 

# 

¥ 

Date # hours Shear/Petrels Terns Others 

7-8 9.3 0 0 0 

8-9 9.0 1 0 0 

9-10 9.0 , 1 3 2 

10-11 9.0 0 1 0 

11-12 9.5 2 17 | 2 

12-13 7^0 0 0 ■ ' ^ C 

Totals 52.8 u 21 l 

Species: Bird (3), Shear-Pet. (3), Juan Fernandez Petrel (l), Red-tailed Tropic.(l4. 

Sooty Tern (21). 

S 
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PELAGIC SURVEY REPORT 

This report covers 111 hours, and 916 miles of diurnal observation 

between Oahu and the Smithsonian Grid I, during the periods of December 1-7, 

and December 13-17. A total of 1,223 birds of 20 species were recorded 

and U specimens of 2 species were collected. A special track was followed 

around Johnston Island to determine bird population to the northeast of 

the atoll. Nocturnal observations were held in this area (see table £) 

and bird density was very low. The Smithsonian observation party included 

Brian Harrington (BIC), Walter Bulmer, Janies Lewis, and Frank Smith.. 

The main concentration of birds was found from Oahu to about 300 

miles 8.W. of the island. In this area large feeding flocks of shearwater- 

petrels and terns were observed on the trip down but not on the return. 

This phenomenon agrees with last years finding and it is presumed that terns 

and shearwater-petrels move through this area possibly heading southeast. 

In general bird populations were down from last month and were similar 

to those of last December. 

ANNOTATED SPECIES LIST 

BIRD 

Black-footed Albatross 
(Diomedea nigripes) 

Three birds followed the ship as it left Oahu. No others were 
observed. 

Wedge-tailed Shearwater 
(Puffinus pacificus) 

Wedge-tails were found in feeding flocks from December 1 to 5. After 
this time, most sightings were immature birds that showed up around sunrise. 
The flocks southwest of Oahu were probably immatures leaving their Hawaiian 
breeding grounds and moving casually southeasterly. 
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Sooty Shearwater 
(Puffinus griseus) 
Sooty-Slenderbill 

Three birds identified as Sooty Shearwaters and two as Sooty 
Slender-bills were observed from December 2 to December lu These birds 
may represent non-breeding individuals as the migration was over by the 
middle of November. All birds were heading south. 

Juan Fernandex Petrel 
(Pterodroma externa) 
White-necked Petrel 

A total of 20^ petrels of this species were identified the first 
half of the trip. On the return route only lU were seen. Large flocks 
were encountered from December 2-5. These flocks were composed of both 
sub-species with Juan’s outnumbering White-necks about 20-1. Both sub¬ 
species were evidently preparing to migrate to their breeding grounds. 
The migration is probably nocturnal as some compact flocks were observed 
testing in the day time, and no direction was noticed in any flock of 
Pterodroma externa. 

Dark-rumped Petrel 
(Pterodroma phaeopygia) 

A 

Only two of these birds were observed and both were about 200 miles 
south of Oahu. Between Hawaii and 5°N. seems to be the normal wintering 
area for this species. 

Kermadec Petrel 
(Pterodroma neglecta) 

Kermadec*s were fairly abundant this time and were observed with 
flocks of P. externa. All birds appeared in heavy molt. Several color 
phases were noted. These birds may migrate with P. externa back to the 
breeding grounds. 

Phoenix Is.-Tahiti Petrel 
(Pterodroma alba) 

Six individualsof either or both of these species were observed 
on the 2nd and 3rd of December. These two species are truly the most 
difficult of any Pterodroma to seperate in the field. 

Murphy's Petrel 
(Pterodroma ultima) 

One individual identified as this species and a second logged 
as Pterodroma species may have been "this rare Pterodroma. The difficulty 
involved with separating them from Pterodroma neglecta is acknowledged but 
the underwing pattern and the shape of the wing is different from that 
species. I believe that Murphy’s is a rare but perhaps regular species 
in Hawaiian waters. 



Black-winged Petrel 
(Pterodroma hypoleuca nigripennis) 
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This sub-species was observed in numbers with Pterodroma externa on 
December 2 and 3. After that only scattered sightings of individuals 
were observed. Most birds were in fresh plumage and probably preparing 
to migrate south to breed. Of course like all Procellariidae some young, 
non-breeding birds remain on their wintering grounds all year round. 

Bonin Island Petrel 
(Pterodroma hypoleuca) 

Four birds of the subspecies were observed on December 6 when a large 
storm from the north evidently carried them south of their normal range. 

White-rumped Storm Petrel species 

Storm petrels were observed casually with a high on the fourth of 
December which may have been due to seas and conditions of observation. 
The majority were probably Leach’s but without collecting they could not 

be positively identified. 

Red-tailed Tropicbird 
(Phaethon rubricauda) 

The reason for so few sightings of this common species appears to 
be the stormy conditions. Red-tails apparently avoid high winds and rough 
seas as much as possible. When leaving stormy areas, Red-tails were 
observed regularly. This phenomenon was noticed on last Decembers 

Northern Grid trip, also. 

White-tailed Tropicbird 
(Phaethon lepturus) 

White-tails, unlike Red-tails, are often found in rough seas with 
nigh winds. In association with the storm sweeping down from the Hawaiian 
Islands, White-tails were more abundant than last, month, and are 
probably from the main Hawaiian Islands. 

Blue-faced Booby 
(Sula dactylatra) 

^ tUu 
A total of 5 birds is similar to last months and last DecemberT s observations 

on this species. Both adults and immatures were sighted. 

Brown Booby 
(Sula leucogaster) 

The majority of Brown Boobies were observed close to Oahu on the 17th 
of December. Out of the 10 birds observed, only 2 were over 150 miles 

from land. 

Red-footed Booby 
(Sula sula) 

Seventy-one Red-foots representing all age classes were observed. 
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A few birds were observed almost every day. A high of 21 birds, mostly 
adult light phase, were sighted on December Ih heading northwest from 
Johnston Island. These birds passed in small groups presumably heading 
for a feeding area. 

One orange-streamered adult was observed on the 3rd of December. 

Great Frigatebird 
(Fregata minor) 

A total of lli frigates were observed. This total is similar to last 
years observations. In view of the bad storm and the lack of birds, 
frigates should be low in numbers. Most frigates were sighted as lone 
birds feeding on flying fish. 

Sooty Tern 
(Sterna fuscata) 

Sooty Terns were observed in feeding flocks from Oahu o about 
600 miles southwest on December 1st, 2nd, and 3rd. The largest 
concentration on the 2nd of December was due to one flock of 115 birds. 
Roughly the 9ame number of flocks containing Sooty Terns were observed on 

all three days. One orange-streamered adult was observed on the 3rd of 
December indicating that some Johnston and some Hawaiian Sooty Terns are 
probably feeding in the same areas and may integrate in non-breeding 
seasons. Immatures were present in small numbers with the adults in the 
feeding flocks. The adult birds were observed feeding these immatures on 

several occassions. 
This concentration of adult Sooty Terns southwest of Oahu in late 

November and early December has been noticed both last year and this 
year. By late December the birds had left the area probably heading 
southeast. The storm may have forced them southeast but I believe that 
the birds are casually heading in this direction regardless of weather 

conditions. 
Sooty Terns observed on other days appears to be mainly sub-adult 

birds traveling in pairs or alone. 

Common Noddy Tern 
(Anous stolidus) 

Noddy Terns were observed on December 1, after leaving Oahu. This 
is similar to last month and last year's observations of this species. 

Fairy Tern 
(Gygis alba) 

Only four Fairy Terns in non-grid areas this December, were observed. 
This corresponds with the numbers seen last year in the same area, although 
less Fairy Terflywere noticed around Oahu this year. 

Pomarine Jaeger 
(Stercorarius pomarinus) 

A total of 13 Jaegers of all ages and color-phases were observed 

from Pearl Harbor to about 30 miles southwest of Oahu. 



TABUS #1. DAILY SUMMARY OF PELAGIC OBSERVATIONS 

DATE MILES HOURS BIRDS BIRD/LIN, MILE FLOCKS SPECIES 

December 1 52.5 1 H hrs. 55 min. 

I 

15U 2-97 2 8 

December 2 71 11 hrs. 7 min. 377 5.31 8 15 
December 3 96 11 hrs. 9 min. 250 2.60 8 13 
December U 965 11 hrs. 37 min. lOi, 1.07 2 10 

December 5 107 11 hrs. 06 min. 120 1.12 2 8 
December 6 108 11 hrs. 05 min. 27 .25 0 8 

December 7 
51 

L 

6 hrs. 50 min. 20 .176 0 5 

TOTAL 582 67 hrs* 39 min. 1,052 .557 22 20 

December 13 8 5U min. 
1 

! 1 .125 to 1 
December lU 92.5 10 hrs. 59 min. 39 .h21 1 8 

December 1^ 99 10 hrs. 52 min 15 .151 0 5 
December 16 69 10 hrs. 52 min. 86 I1.2I4 

2 
10 

December 17 65 10 hrs. 21 min 30 ! mhhh 
2 

1 

8 

TOTAL 333.5 h3 hrs. 58 min. 171 

X 

2.09 5 Hi 

Species Groups 

TABLE //2. 
Total No, 
Dec. 1-7 

DIURNAL ABUNDANCE 
» 

Percent Total 

OF SPECIES GROUPS 
Total No. 
Dec. 13-17 % Total 

Shearwater-Petrel 525t« 50.3* U5 26.3* 
Tern hl% 56 32.7* 
Tropicbird 8 .7* 6 3.5* 
Booby 3U 3.2 52 30. a* 
Frigate 9 M 7 UM 
Storm-Petrel 19 1.8* 2 1.2* 

Jaeger 16 1.5* 0 0 
Bird 5 M 3 1.8* 

TOTAL 1052 171 



TABLE #3. SPECIES COMPOSITION AND DENSITY DECEMBER 1-7; 13-17. 

SPECIES DECEMBER- TOTAL 
1 2 

3 1 14 5 6 7 
No. B/L D Jo. B/L t\ lo. B/L l\ Jo. B/L l' Jo. B/L Jo. B/L 1 ‘Jo. B/L 

Slack-footed Albatross 3 .057 ll 3 
S/edge tail Shearwater 17 132 22 .309 38 .35 U .01)1 2 >1 .19 2 .018 5 .098 105 
Sooty Shearwater 1 .010 2 .02 l| 3 
Sooty Slenderbill 1 .0114 1 .010 2 
Juan Fernandez Petrel 16 .22 1(8 .50: 35.3621: 11 .289 j 5 .117 136 
Lhite-necked Petrel 2 .028 1 .010 7 .072 10 
Pterodroma externs ssp? 5 .070 31 .322 2.02 11* .130 6 .055 1 .019 I 59 
Kermadec Petrel 5 .070 1 .010 5 .OI46 3 .027 2 .039 16 
Phoenix Is.-Tahiti Petrel h .0^6 2 .02 • 6 
Murphy's Petrel 1 .01I4 1 
Dark-iuimped Petrel 1 .0114 1 
Bonir Island Petrel u .037 h 

Black-winged Petrel 16.22 214 .25 a .01*1 3 .028 2.018 h9 
Pt. hypoleuca ssp? 2.018 2 
Pterodroma sp? 1 .019 3 .01*2 1 .010 5 
Shearwater-Petrel 15 .287 67 .9U5 11 .115 30 .310 2 .018 1 .009 

1 126 
White-rumped Storm Petrel sp? 3 .0U2 11 .113 U .037 1..009 19 
Unite-tailed Tropicbird 1 .Oil* 1 .010 2 .018 1 .009 1 .019 6 
Red-tailed Tropicbird 1 .010 1 .009 2 
Blue-faced Booby 1 .010 1 .009 j 2 
Brown Booby 1 .019 1 .010 2 
Red-footed Booby U .078 7 .098 12 .125 14 .om .037 30 
Great Frigate 1 .OII4 2 .020 1 .010 1 .009 2 .039 7 
Frigate sp? 1 .010 1 .009 2 
Sooty Tern 68 1.10 219 3.08 75 .781 . 1 .010 35 .327 398 
Common Noddy Tern 2 .0382 ) 1 2 
Noddy sp? 30 .571 30 
Fairy Tern 2 .02 1 .019 3 
Pomarine Jaeger 13 .21;7 2sp.028 1 .0101 Hi-2 
Bird sp? 1 .018 

- 
[1 .010 1 .009 2 .039 5 

Total Birds seen ' 1052 



TABLE #3. (continued) 
SPECIES COMPOSITION AND DENSITY FOR DECEMBER 13-17. 

SPECIES DECEMBER- 
13 

No. B/L 
Wedge-tail Shearwater 
Juan Fernandez Petrel 
Pterodroma externa ssp? 
Dark-rumped Petrel 
Kermadec Petrel 
Black-winged Petrel 
Shearwater-Petrel 
White-rumped Storm Petrel sp? 
Red-tailed Tropicbird 
White-tailed Tropicbird 
Blue-faced Booby- 
Brown Booby 
Red-footed Booby 1 .100 
Great Frigate 
Sooty Tern 
Fairy Tern 
Bird sp? 

TOTAL 
Du 15 16 17 

No . B/L No . B/L No. B/L No. B/L 

h • 0l|2 h .OhO 12 .173 2 22 
h .0h2 2 .020 3 • 0ij3 9 
1 .010 1 .010 3 .0h3 5 

1 .010 1 
3 .0h3 3 

2 .021 2 
2 .021 1 .oiu 3 

2 .029 2 
1 .010 2 3 
1 .010 • 2 3 
1 .010 3 .013 h 

1 .Olii 7 8 
21 .227 6 .060 h .057 8 to 
2 .021 1 .010 3 .013 1 7 

50 .739 5 59 
1 1 

1 .oili 2 3 

TOTAL BIRDS SEEN , 171 



TABLE SPECIMENS AND SERA COLLECTED: COLOR-MARKED BIRD SIGHTINGS 

SPECIMENS DATE LOCALITY COLLECTED SERA COLOR-MARKED 

Wedgetail Shearwater 12-2 19°l42'N l6l°58'W X 0 0 
We dg e i,ai 1 She arwa te r 12-3 18°08'N l66°0h'W X X 0 
Wedgetail Shearwater 12-5 18°U5'N 171°5l'W X 0 0 
Black-winged Petrel 12-2 19 U3' N 161 lj8'W X 0 0 
Red-footed Booby 12-3 18%9'N 16U°27'W 0 0 Orange-streamer 
Sooty Tern 12-3 18°1iU'n l6U°til41W 0 0 0range-streamer 

TABLE //5. NOCTURNAL OBSERVATIONS 
DECEMBER- 

BIRD 3-U h-5 5-6 6-7 TOTAL 

Wedgetail Shearwater 
Shearwater-Petrel 
White-rumped Storm Petrel 
Black-winged Petrel 
Sooty Tern 
Bird sp? 

6 
10 k 2 
1-1 
1 - 
U 2 8 
3-3 

1 
6 
17 
2 
1 

lU 
6 

TOTAL 25 6 lh 1 U6 

Observations were conducted each night from 2000 to 0500. 
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